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DRLAES

We aim to develop and produce the best solution for your application in the
field of optical measurement technique. To help us to come up to your
expectations and develop our products permanently we need your ideas and
suggestions. Therefore, please let us know about possible criticism or ideas.
We and our international partners are looking forward to hearing from you.

Thorlabs

This part of the instruction manual contains every specific information on how to
handle and use a IPM5300 card. A general description is followed by explanations of
how to operate the unit remotely.

d Attentiond

This manual contains “WARNINGS” and “ATTENTION” label in this
form, to indicate dangers for persons or possible damage of equip-
ment.

Please read these advises carefully!

NOTE

This manual contains also ‘notes’ and ‘hints’ written in this form!







1.1 Safety

1 General description

1.1 Safety

d Attention ¢

All statements regarding safety of operation and technical data in
this instruction manual will only apply when the unit is operated
correctly.

Patchcords must only be installed or removed with the correspond-
ing laser source switched off.

Modern electronics and laser diodes mostly are sensitive to electro-
static discharges. Please take precaution to discharge your body
before changing cards or lasers and apply the general rules for
handling MOS devices!

This precision device is only dispatchable if duly packed into the
complete original packaging including the plastic form parts. If
necessary, ask for a replacement package

¢ Attention ¢

Mobile telephones, cellular phones or other radio transmitters are
not to be used within the range of three meters of this unit since the
electromagnetic field intensity may then exceed the maximum
allowed disturbance values according to EN 50 082-1.

The TXP must not be operated in explosion
endangered environments.
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1.2 Features

1.2 Features

e LabVIEW®- and LabWindows/CVI®-driver
For the TXP-series cards Thorlabs supplies drivers for LabVIEW®- LabWin-
dows/CVI®, MSVC and Borland-C.

Please refer to our homepage for the latest driver updates.
http://www.thorlabs.com

1.2.1 Ordering Codes

IPM5300 TXP Inline Polarimeter
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1.3 Technical Data IPM5300

1.3 Technical Data IPM5300

(All technical data are valid at 23 + 5°C and 45 +15% humidity)

Common technical data:

Operating Temperature

Storage temperature

Weight

Optical input / output connector
Warm-up time for rated accuracy
Mechanical width

Optical Parameters
Wavelength range
Possible Wavelength range (user calibration)
Insertion loss (excl. Connectors)
Insertion loss (incl. Connectors)
Dynamic range
Sampling Rate
Max. Input Power
PDL
Measurable SOP States
Averaging time Continuous mode
Averaging time Buffered Mode
SOP Accuracy
DOP Accuracy
Rel. Power meas. Accuracy
Abs. Power meas. Accuracy (P; >-20 dBm)
Dynamic Input power range
Parameter Resolution

DOP

SOP angles

S1, S2, S3
Analog monitor output

! At power 0 +3 dBm, averaging time >1ms

2 Accuracies referring to the IPM5300 internal reference plane

+5...+40 °C
-40...+70 °C
560 g
FC/APC

10 min

2 slots

1500 ... 1640 nm

1200 ... 1700 nm

<0.5dB

<1dB

45 dB

3 S/s ... 1 MS/s (selectable)
+15 dBm

<0.05dB

full Poincaré Sphere

10 us ... 300 ms
1us...300ms

+0.25 deg. on Poincaré Sphere'?
+0.25%"

+0.01 dB”

+0.3 dB

45 dB, -30 ... +15dBm

0.01%

0.01°

0.0001

25V ...+25V
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1.4 Operating Elements at the Front of the Card

1.4 Operating Elements at the Front of the Card

LEDfor
‘Card selected’

LED for
‘Card On’

LED for
‘Error Occurred’

Optical Input
~— FC/APC

Auxiliary In/Out™ |
Optical Output

— FC/APC

Ejector Handle

)

Figure 1 Operating elements on front panel
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1.5 The Auxiliary Connector

1.5 The Auxiliary Connector

O~ ©©
©
©©

“NDWprhO

Figure 2 The Auxiliary Connector (D-SUB 9, f)

PIN Name /0 Value Function

1 Trigger I 3.3/5V External Trigger-signal (0V=L, 3.3 ... 5V=H)
(for array mode)

2 AGND Analog ground for analog inputs

3 DOP 0] -2.5 ... +2.5V  Degree of Polarization (0 ... 125%)
-2.5V=0%, 0V=62.5%, +1.5V=100%

4 S, O -2.5... +2.5V  Normalized Stokes Vector S, (-1 ... +1)

5 Power O -2.5... +2.5V  Optical Power log. (-30 ... +20 dBm)
0V =-5dBm

6 DGND Digital ground for Trigger

7 Analog In I 0...+2.5V Analog Control signal (not used here)

8 S3 O -2.5... +2.5V  Normalized Stokes Vector Sz (-1 ... +1)

9 Sq O -2.5... +2.5V  Normalized Stokes Vector Sy (-1 ... +1)
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1.6 Installing and removing Cards

1.6 Installing and removing Cards

The Thorlabs TXP series mainframes and cards are ‘Hot-Swappable’, that means
you do not have to switch off the mainframe while exchanging cards:

e Loosen the four mounting screws on top and below the ejector handle (see
Figure 1)

e Push the red button of the ejector handle and flip down the black ejector
handle. This pulls out the card from its internal plug.

You can now remove the card. If you do not insert another card, please close the
empty slot with a blind module to maintain a proper cooling air flow inside of the unit.
Re-tighten the four screws.

NOTE

All Slots of the TXP must be occupied, either by a card or by a blind
module to maintain proper air flow for internal cooling!

IPM5300 / page 6




2.1 Preconditions

2 Getting Started

This section gives a quick introduction how to operate the IPM5300.

2.1 Preconditions

1.

Precondition: you have installed and initialized the connection between the
TXP and your PC according to the manual of the corresponding TXP main-
frame.

You have installed the card specific software driver (is normally installed
together with the TXP Administrator and TXP Explorer. If not, insert the CD-
ROM delivered with the TXP / card into your CD-ROM drive. If the ‘autorun’
function is active on your PC, the installation program should start automati-
cally. If not start the program ‘TXP_Series_Instrumentation.exe’ on the CD.
The installation wizard leads you through the installation process. When it
comes to the type of installation, select ‘Custom Installation’. Then mark the
components for the IPM modules and proceed with the installation.

Insert the IPM5300 card in your TXP mainframe (see 1.6 Installing and
removing Cards).

4. Switch on the TXP if not yet done

The TXP system is now ready for operation and you can start the card specific
graphics user interface (GUI).

IPM5300 / page 7




2.2 The Graphics User Interface (GUI)

2.2 The Graphics User Interface (GUI)
2.2.1 Start the GUI

To start the graphics user interface you have two possibilities:
1. Use the TXP Explorer or
2. Directly start the program: TXP_Polarization_Tools.exe

f

1) Start the TXP-Explorer and connect to the desired mainframe EI You will get a
system overview of the selected TXP mainframe (all TXP-Explorer details are
explained in the mainframe manual):

=101
sl ol -
Kl k| &ele|E @ kP &lp| 7
E|. TP Series Mainframes Mame | Userte
(=] TP5000_E-Sw EH] L55-C-354-10-MK 15421 4nm 10mia M ade
[ Available Software Modules ~12] IPM5300 inline polarimeter tade
- I'E Cards [3] empty

' [4] DPCS500 inline deterministic polarization con..  Made

U::j[E] empty
[I:j[E] empty
[I::j[?] empty
|I:j[8] empty

'[EI] L55-5-034-20-Mk 1527 99nm 20miw Made
[I::jﬂ 0] empty

[I:j [11] empty
[I::j [12] empty
[I:j [13] empty
[I:j [14] empty
[I:j [158] empty
[I:j [16] empty
<

I -+

Figure 3 The TXP Explorer Window

Now select the module you want to control (here shown in slot [4]) and launch the
IPM specific operating program by clicking the button ‘Use card with standard
module’.

Now the card specific operating software starts (TXP_Polarization_Tools.exe):
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2.2 The Graphics User Interface (GUI)

& [4] IPM on LAN:10.10.20.2:2402 <connected> o [m] P3|

File Connection Trace Setup  Cards Preferences Help

1Pk 5300 inline polanimeter

— Puoincaré Sphere — Optical Power —————  — Polarization Ellipse

R
P[dBr] DOP[%]
SN 15- 110-
10- 100-
2 o-
. B0-
A0-
0 E0-
30- 40-
= 20-
BO-
=1 -0 163 =9 o e

=2 -0 485 A= —54 65"
53 0.870 [6a19  [10014 "5 3025
— Settings ———————  — Meazurement Settings — FResults
recen [ 7] | Shoedote | Sy fEEENE s ~| 0,163
52 v| -0.465
Clear Trace
| 53 M 0.870
View > |
— Device Status
Extremals » | Awerage Mode g standard f |
it Rinds Awerage Time g 10 s s

Figure 4 The IPM5300 GUI Surface

Alternatively:

2) Start TXP_Polarization_Tools.exe directly ( e.g. by double clicking the
corresponding symbol).

In this case you must connect to the desired card in the corresponding mainframe
through the ‘Connection’ menu. Clicking ‘Connect’ opens the selection window for
the mainframe IP-address (see Figure 5). If necessary (ask your system
administrator) also enter the port-number and a timeout-value in the ‘advanced’
section (see Figure 6).

Click ‘OK’ and the program will yield a selection of all possible IPM cards, which are
accessible. Not shown are cards, which are in use by another program / operator.
(See Figure 7). Select the card you want to use and confirm with ‘OK’. You are now
connected to this specific card and can operate it in the main window (Figure 4).
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2.2 The Graphics User Interface (GUI)

Eard Selection Wizard o

Specify the [P-Address, Portnumber and Timeout W alue of the
[nztrument pou intend to contact.

IP-&ddrezs or Hosthame [192.188.1.100

Advanced... I

TXP series

Help |

Cancel l

Figure 5 Enter the IP-Address

Timeout [m=] ﬁ 1000

Figure 6 Select Portnumber and Timeout
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2.2 The Graphics User Interface (GUI)

Eard Selection Wizard x|

Select one of the lizted cards below o connect it with the
zelected Ul-application.

Available Cards ﬂ [2] PR 5300 inline polarirmeter

Help << Back 1] 4 Cancel

TXP series

Figure 7 The card selection window

Hitting ‘OK’ starts the IPM Graphics User Interface
(see Figure 4 The IPM5300 GUI Surface).

2.2.2 Operate the IPM for the first time

Now connect a laser source with a patchcord to the optical input of the IPM. The
patchcord must have FC/APC connectors.

Set the laser power to a value between —30 and +15 dBm (0.001 mW ... 31.6 mW).
Set the wavelength in the IPM GUI to the used laser wavelength. The power display
on the GUI should show now the applied laser power. You can watch now the
polarization state on the Poincaré sphere and on the polarization ellipse. Bend or
stretch the connecting fiber a little bit to see changes in the input polarization state.

The operation of the unit in detail is described in the next section.
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3.1 Principal Modes of Operation

3 Operating the IPM5300

3.1 Principal Modes of Operation

The following operating modes are possible with the IPM5300:

Single Mode: The inline polarimeter measures one state of polarization after
the other. There is no defined time scale. If one measurement has finished
and the data are transferred to the PC the next measurement starts.
The data are displayed numerically, graphically on the Poincaré sphere and
as polarization ellipse. The measurement results are also available as analog
signals at the auxiliary output.

Array mode: You can analyze the input polarization and show the results on
the Poincaré Sphere. Sample rate and number of measurement points (max.
1024) are predetermined. The complete measurement results are transferred
to the GUI after all n measurement points are registered. So you have a
defined time scale for the measurements and you have the possibility of a
defined hardware trigger and the registration of pre-trigger samples.

The data are displayed numerically, graphically on the Poincaré sphere and
as polarization ellipse. Due to the averaging the results are not available as
analog output signals!

Chart mode: Same as array mode, but the results are displayed in a linear
diagram vs. time.

In all modes you can save your measurement results in an ASCII file.
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3.2 The Poincaré Sphere

3.2 The Poincaré Sphere

Fainzaré Sphere

=3 0.419

Figure 8 The Poincaré Sphere

The window ‘Poincaré Sphere’ shows you the actual status of the output polarization
on the sphere and also shows numerically the three stokes vectors s1, s and ss.
The red marker represents the actual output polarization.

You can use the left mouse button, click on the sphere and rotate the sphere to a
convenient viewing by moving the mouse.

You can also use the right mouse button to zoom into and out of the sphere by
moving the mouse.

Polarization states on the front side of the sphere are shown in red, on the rear side
in blue.
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3.3 The Polarization Ellipse

Pamncand Sphere Foncme Spheie

\|/
V

ol ] 0,988 =1 -0.990

e =2 0.124 =2 0.093
=3 0.088 =3 0.10B

Figure 10 Zoom on the Sphere
Figure 9 Rotate the Sphere

3.3 The Polarization Ellipse

— Polanzation Ellipze

r | Another representation of the polarization
status is shown as polarization ellipse, with
numerical values for the Ellipticity and
Azimuth angle. ‘R’ or ‘L’ are shown on the
display for right- and left-handed
polarization.

Figure 11  The Polarization Ellipse
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3.4 Poincaré Sphere Parameter Setup

3.4 Poincaré Sphere Parameter Setup
A click on the button ‘View’ brings you to the viewing presets.
3.4.1 The ‘View’ Panel

#& pPoincaré Sphere Parameter Setup x|

e
[ autarotate =]

v perzpective H|:|m|3| 1) | ! | H{ / |

[ tranzparent zphere L

Trace

Trace Off fine daots— nion—

Clear Trace coarze dotz—

_Taceoi_| o
points

Wire =

EBuffer Status; [IF points-+wine—

b arker

b arker
dizplay azimuth  ellipticity #1 a2 23 to SOF

1 foom fooo 1000 o000 oooo |

2 I ﬂD.DD ﬂ[l.l]l] 1.000 @ 0.000 @ 0.000 l_

ds50F 0.00 0.00  max Fezet dSOF

Figure 12 Poincaré Sphere Parameter Setup

e ‘Auto Rotate’: The measured Polarization state is always in front of you. If the
input polarization changes, the Poincaré sphere rotates.

e ‘Perspective’. Changes between perspective and normal view of the sphere.
(In perspective view e.g. circles on the rear side of the sphere are shown
smaller than on the fore-side.
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3.4 Poincaré Sphere Parameter Setup

e ‘Transparent Sphere’: You can look through the sphere and view the rear
side the same time. Points on the fore-side are shown in red, on the rear side
in blue. Display of sphere and polarization points on the rear side is disabled
when switching ‘Transparent Sphere’ off.

e ‘Home’: Standard view of the sphere with the two poles up and down.

e The buttons H, V, /, \, R and L show the sphere so that horizontal, vertical,
t+45°linear and right- /left-handed circular polarization is shown in front.

3.4.2 The ‘Trace’ panel:

The “Trace’ function displays sequentially following polarization states on the sphere
and also stores them in a buffer.

The button-text shows the actual state, that means a click on ‘Trace Off switches
trace generation on and a click on “Trace On’ switches it off.

How the trace is displayed can be set on the right side of this panel:
e Show the measurements as small dots
e Show the measurements as larger circles
and
e No display of the trace
e Display the values as single points
e Display connections between points as wire segments
e Display dots and wire-segment together

The info-field ‘Buffer Status’ gives information about the status of the data buffer.
(The data buffer is quite large (>100 k values), so the normal status should be ‘OK’)

'Clear Trace’ deletes all stored data points in the buffer.
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3.4 Poincaré Sphere Parameter Setup

3.4.3 The ‘Marker’ Panel:

You can use two markers on the sphere to mark certain desired polarization states.
Just activate the checkboxes and enter the desired polarization states as azimuth
and ellipticity. With the two checkboxes active, you can also go to the picture of the
Poincaré sphere on the mainscreen, hold down the ‘shift’ key and right- or left click
with the mouse buttons. Left-click gives a green marker circle, right click a pink circle.
If the circles are on the fore-side they are shown in light color, on the rear side in
dark color.

‘Marker to SOP’ Places the green marker at the position of the momentarily
measured state of polarization. It remains there if not re-set.

The button at the right side of the second marker lets the pink marker follow the
actual measurement values. If you release the button, the marker 'freezes' the actual
SOP. Because the marker is identical in this case to the red/blue measurement
marker, it is not shown.

‘dSOP’ shows the differences in the state of polarization in degrees on the Poincaré
sphere between the two markers. E.g. for drift analyses in IPM mode set the first
marker to the initial state and let the second marker follow the actual state of
polarization. DSOP shows you the difference between both.

Note that an azimuth or ellipticity difference of 1 deg corresponds to the double value
expressed in degree on the Poincaré sphere.

The ‘max.” dSOP indicator is useful for drift or polarization noise measurements and
can be reset to the actual dSOP value by ‘Reset dSOP’.
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3.5 Measurement Settings

3.5 Measurement Settings

3.5.1 Single Mode

For precise measurement results, please enter the correct laser wavelength!
teasurement Settings

The ‘Average mode’ field selects

between 'Standard’ and 'DOP'.

Purpose: if you have a signal with

fast changing polarization properties

By s A standard like a polarization scrambler output

and want to measure the
average Time = 10 ms i
depolarization effect select

'Standard' to average the different
polarization states (e.g. if the changes in the polarization are uniquely distributed,
you will measure DOP=0%).

If you want to determine the degree of polarization of the used laser source
regardless of the polarization changes, then chose 'DOP' as averaging mode. Then
the DOP is determined for every single measurement point and those values are
averaged afterwards. The calculated DOP is not affected by the polarization
fluctuations.

Note that the calculated normalized Stokes parameters are double normalized. That
means the total vector length sqrt(s12 + 827 + 332) is equal to 1 regardless of the
degree of polarization. Therefore it can be seen as the normalized Stokes
parameters of the polarized part of light.

Single Mode W R

‘Average Time’:

Selects the time interval used to measure one measurement point. The measure-
ment values taken (about one per us) are averaged during this time interval.

The spacing of two successive measurement points is at least this average time plus
time for data transmission and display.

Averaging is done with a time constant entered in the field ‘Average Time’
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3.5 Measurement Settings

3.5.2 Array Mode

For precise measurement results, please enter the correct laser wavelength!

keasurement 5 ettingz

,, ............................................ The arra mode a”OWS tO re iSter
prapMade  wE Wavelength [im] 2] 1550.000 _y tq
sequential measurements in a

Pre Trig. Sampl. = . .

N - SEWTIES = | 100 defined time raster. Enter the
hi Rate = | 1 number of samples to be shown,
— v Average Mode :|75tan dard (max. 1024) and an average time

for the samples.

Mo Trigger ¥ Average Time :l 1.000 ms

The ‘Average mode’ selects between 'Standard’ and 'DOP'. Purpose: see 3.5.1.
Use ‘Standard’ to see depolarization effects in case of fast changing polarization
during the ‘Average Time' or use ‘DOP’ for determining the DOP of the source
regardless these polarization changes. Both averaging modes work with respect to
the ‘Average Time’.

‘Average Time’: Selects the time interval used to measure one measurement point.
The measurement values taken (about one per us) are averaged during this time
interval.

Averaging is done with a time constant entered in the field ‘Average Time’

‘Rate’ defines if you want to take every or only every n'th measurement point.
Purpose: if you have a signal with fast changing polarization properties and do not
want to loose this information due to averaging, you can set a short averaging time
and only take every n'th sample.

Gain:

To obtain the highest possible accuracy in measurement, the internal signal
amplifiers should not change their amplification during measurement. If you have a
strong optical signal select 'Gain Low' (more than +5dBm), whereas 'Gain High' is
advised for weaker signals. If the measurement time is no problem, start a first
measurement with 'Gain High'. Switch to 'Gain Low' if you get an error message
(Optical power too high) during this first run.
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3.5 Measurement Settings

Trigger:

No Trigger: After a measurement is finished the data are displayed and a new
measurement starts

Falling Slope: The measurement starts at the High -> Low transition of the control
input signal (see 1.5).

Rising Slope: The measurement starts at the Low -> High transition of the control
input signal (see 1.5).

3.5.3 The Chart Mode

The chart mode shows the data registered in the array mode in rectangular format:
measurement parameter(s) vs. time. In the upper part of the screen the IPM settings
are shown and can also be manipulated here.

2 [13] IPM on LAN:10.10.20.2:2402 <osnnected > =] ﬂ

Ede Copnection Trace Cards Erefersnces Help

FPWS300 infire: polanmaeter
P Settings
Wavel [nm] Samples Fiate Average Mode  Average Time GainLow | Fre Trig. Sampl

+ 1604565 4 1w 3 1 3 standerd 3 3000ms NoTiggw ¥| o 100
— Chan

1.&‘-'_"‘\ e T R - - e e il — T

o L S—— " re———— - e N "
v |/ e J s .J,__,f W P iy
0.8- L \."'-L._.r" \\_./

0.6~

04d-
m 02-
o 0.0-

NaEasEh’rZsaava

8=

A1.0- | | !
00 20 40 60 80 100 120 140 180 180 200 220 20 260 20 298
Time [5]

Device Stahus Digplay

4| ez M Corticu: |

4 sl 2l sl Cloza Chart Mode
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3.5 Measurement Settings

Wavelength:

To obtain highest precision in your measurements, it is necessary to enter the
operation wavelength of your laser source as precise as possible before starting a
measurement. You can use the up- and down arrows or enter the value numerically.

Samples:
Gives the number of measurement points you want to be registered.

Rate:

Defines if you want to take every or only every n'th measurement point. Purpose: if
you have a signal with fast changing polarization properties and do not want to loose
this information due to averaging, you can set a short averaging time and only take
every n'th sample.

Average Mode:

Select between 'Standard' and 'DOP'. Purpose: see 3.5.1.

Use ‘Standard’ to see depolarization effects in case of fast changing polarization
during the ‘Average Time' or use ‘DOP’ for determining the DOP of the source
regardless these polarization changes. Both averaging modes work with respect to
the ‘Average Time’.

Average Time:
Selects the time interval used to measure one measurement point. The measure-
ment values taken (about one per us) are averaged during this time interval.

Pre Trig. Samples:
Defines how many samples are stored just before the trigger signal starts the
measurement. This function is not available if ‘No Trigger’ is selected.

Gain:

To obtain the highest possible accuracy in measurement, the internal signal
amplifiers should not change their amplification during measurement. If you have a
strong optical signal select 'Gain Low' (more than +5dBm), whereas 'Gain High' is
advised for weaker signals. If the measurement time is no problem, start a first
measurement with 'Gain High'. Switch to 'Gain Low' if you get an error message
'Optical Power too high' during this first run.
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3.5 Measurement Settings

Trigger:
Select the form of your trigger signal:

No Trigger: the measurement starts immediately, if one is finished the next one
starts.
Falling Slope: single measurement, it starts at the falling edge of your (TTL) trigger
signal.
Rising Slope: single measurement, it starts at the rising edge of your (TTL) trigger
signal.

The device status panel

Any warnings, status messages or error messages occurring are displayed in the
'Device Status' window. Severe Errors will produce a pop-up window which must be
acknowledged. Messages of minor importance only show up in this window and
disappear if the condition causing this message has vanished.

The Display panel

The drop down menu allows to select which measurement values are shown on the
chart and in which color. Possible values:

Total optical power

S1,S2,83, the stokes parameters

DOP, the degree of polarization

By clicking the Button 'Continuous' or 'Single' you can toggle between single shot
measurement and continuous measurement. In single shot mode click 'Trigger' to
activate the trigger (If 'No Trigger' is set as trigger type the measurement starts
immediately; here pre-trigger samples are not available!). In the hardware trigger
modes the message 'Trigger active' appears in the status field. If you have entered
pre-trigger samples, this activation of the trigger may take some time (until the unit
has collected at least this number of pre-trigger samples).
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3.6 The Results Panel

3.6 The Results Panel

Here three measurement parameters are displayed:

Fesults Fesultz

- v 0170 i = 7
- - o tatal powveer [dBm] -0.443
- - 0.880 oo

32
%]
DOF [%]

Clicking on the arrows on the fields gives you the possibility to select between 5
different parameters:

e Total optical power in dBm

e Normalized Stokes parameter s

e Normalized Stokes parameter s>

e Normalized Stokes parameter s3

e Degree of Polarization (DOP) in percent

3.7 Analog Monitor Output

The auxiliary output gives the possibility (refer to 1.5) to monitor 5 measurement
values in analog form:
1. Optical Power
2. DOP
S1
S2
. S3
The analog output range is -2.5 V ... +2.5 V with an update rate of maximally 100
kS/s (depends on the average time selected).

o~ w

NOTE
The output values are only available in the single measurement mode!
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3.8 Device Status Panel

3.8 Device Status Panel

Device Statuz

A

macro cammand rnning —|

Any Status message or warning or occurring error is displayed in the Device Status
field. E.g. if the measurement runs in the array mode, the status field shows ‘macro
command running’.

See 5.5 List of possible Error / Status Messages.
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3.9 View Polarization Statistics

3.9 View Polarization Statistics

The button ‘Extremals’ on the IPM main-screen shows you the polarization statistics
window:

4% Extremal ¥alues x|

Estremal Values

Power Min / Max [dBm] | 6393 | 6.739
51 walue Min / bax | -0.616 | 0.8587
52 value Min / Max | 0.305 | 1.000
53 walue Min / Max | -0.914 | 0.7490
DOP Min / Max [%] | BE4e0 | 92356

dS0OP Max [*] E0.0000

Bezet Refresh Autorefrezh

Figure 13 The Polarization Statistics Window

All changes in power, SOP and DOP since the last reset are shown as minimum /
maximum values.

Field ‘"dSOP Max []’ gives the maximum SOP difference in degrees on the Poincaré
sphere with respect to the first measurement point taken after ‘Reset’. This is useful
for SOP drift or noise measurement.

‘Reset’ sets all to 0, refresh includes the just actual measured values.

‘Autorefresh’ refreshes the values about once a second.
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3.10 The User Calibration

This polarization statistics is based not only on the few measurements transmitted to
the GUI but on all measurement results taken by the IPM card. Therefore this
statistics does not miss any single extremal value.

3.10 The User Calibration

If you use the IPM outside the factory calibrated wavelength range or want to obtain
highest measurement performance, you can do a self-calibration of the IPM.

NOTE

The user calibration data are only valid as long as you do not switch off
the IPM. They are lost if you switch the device off!

Connect a laser source with well known wavelength and an output power of max. 4.0
dBm to the IPM by means of a fiber polarization controller (mickey ears)

Enter the wavelength in the IPM wavelength field as precise as possible

Click on 'Start IPM User Adjust' in the 'User' drop down menu

4% IPM User Adjust Wizard _ ol x|

Thiz wizard helps you to adjust the IPK card for a specific
wavelength.

Torun thiz wizard vou have to connect the LASER zource you
want o adjust the IPM for in zeres to a fiber polanzation
controller [mickey ears].

Fleaze keep in mind:

The adjustment data depend on the current wavelength and
the temperature of the IPM card. Therefore the best accuracy
iz reached directly after executing this wizard.

The uzer adjustment data will be lost if the IPM card is powered
down or disconnected |

TXP Tools \

Help Start

Figure 14  Start the User Calibration

Click ‘Start’
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3.10 The User Calibration

4% IPM User Adjust Wizard _ ol x|

2=
-

Step 1 of 3 Dark Current &djustment
Faor the dark current adjustment it iz neceszary that no light
enters into the [PM.

Switch off any light zource from the IFM input and enzure that
nia light enters inta the |PM optical connectars.

Then press Mext button to gtart the dark. current adjustment.

TXP Tools \ .

H
Hep | sk 1 New |

Figure 15 Step 1 of the User Calibration

Switch off your laser source or darken the IPM input (please keep in mind that a
standard FC/APC or FC/PC cap is not totally intransparent to infra-red radiation!
Then click 'Next'.

4% IPM User Adjust Wizard _ ol x|

=
Ean
-

Step 2 of 3 Paolarimeter &djustment Preparationz

|1z& the fiber polanization controller bo connect a LASER
zource with the projectet wavelength and a masimum power of
4.0 dBm to the IPK optizal input connectar.

The niearer the LASER power iz to 4.0 dBm, the more accurate
the adjuzstment will be.

Then presz Mext button,

TXP Tools \

Help Back et

Figure 16  Step 2 of the User Calibration
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3.10 The User Calibration

If not yet done, connect the laser source with an output power of max. 4 dBm via a
fiber polarization controller to the input of the IPM card. Then click 'Next'.

4% 1PM User Adjust Wizard i =10l x|

-\.
2=
-

Step 3 of 3 Polanimeter &djustment

“When pressing the Start button, the |Ph card starts to eRecute
the IPM adjuztment measzurement. Thiz meazurement aszumes
many different polarizationz at the [PM input.

|1ze the fiber polanization contraller ta change the polarzation
az much as poszible, while the meazurement iz mnning.

The measurement takes up to 15 zeconds.

TXP Tools \

Help ] Back ] Start ]

Figure 17  Step 3 of the User Calibration

After clicking 'Start' you have about 15 seconds in which you should change the input
polarization as much as possible. A running bar-graph shows the progress:

4% 1PM User Adjust Wizard i =10l x|

-\.
2=
-

Step 3 of 3 Polanimeter &djustment

Polarimeter adjustment measurement minning...

|1ze the fiber polanization contraller ta change the polarization
az much as pozsible.

TXP Tools \

After 15 seconds you can see whether or not the calibration was successful
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3.10 The User Calibration

4% 1PM User Adjust Wizard i =10l x|

=k
[ =53
-

Step 3 of 3 Polanimeter &djustment

The polarite adjustrment executed successfully |

Az arezult these vanances are reached;

DOP wvariance [%] 0117
Paower varance [dE] .00

[f wour are content with the reached values press the Mest
button to continue. Elze press the Back buttan.

TXP Tools \

Help ] Back ] et

Figure 18 The Calibration Results

'Next' and 'Finish' finishes the calibration procedure.

4% 1PM User Adjust Wizard i =10l x|

=k
[ =53
-

The meazurng procedure succeeded.
Adjuztment completed without errors.

Fleaze keep in mind that wour uzer adjustment data will be lost
if the IPM card i= powered down or disconnected |

TXP Tools \

Help
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3.11 Menu ltems

3.11 Menu ltems

3.11.1 Save and Load the IPM Setup

File Connection Trace

Load Setup

Save Setup As

Exit

These menu items allow to store and recall the current settings in a file. File
extension is “.txs’.

3.11.2 Connect and Disconnect from the card

Connection  Trace

Disconneck

Use these items to connect to a IPM card in a specified TXP or to disconnect from
this unit.

3.11.3 The user Calibration

User Mode Cards Preferenc

Start IPM User Adjust
Ise Factory Defaulks

You can make a self-calibration for highest accuracy, especially when using
wavelength outside the specified window. Connect a laser source with an output
power of 4dBm to the IPM and click 'Start IPM User Adjust'.

The following procedure is self-explaining but you can see the details in 3.10, “The
User Calibration”.

3.11.4 Save and Load a Trace

Trace Cards

Save Trace
Load Trace
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3.11 Menu ltems

This item stores or recalls a registered history of polarization values. The data are
stored as ASCII text-file.

e.g.:

~0.990216,0.093213,0.103845,8.603065,99.013025
~0.990204,0.093419,0.103770,8.603271,99.015649
~0.990221,0.093379,0.103644,8.603180,99.011949
~0.990225,0.093395,0.103597,8.603264,99.011583
~0.990237,0.093346,0.103521,8.603180,99.011232

It stores the three s-parameters, the power in dBm and the DOP in %.

3.11.5 Card Info

Cards Preferences
Card Info I

Menu Item ‘Card Info’ shows detailed information about your IPM card:

Card Mame IPM5300 inline polarimeter
Sefial Murmber E00S510032

Ilzer Test Made by Thorlabs GmbH

Card Type 410

Agzzembly Option | 0

Hardware Option | O

Software Optian 0

Protocol Yersion | 1.1

Werzion Mame THP DPCLO00-IPMS000 — 08,205 — Wer. 0.11 — built Mar 29 2004
Paow. Conzumpt. 15.00 W

Agzembly Date Feb 25 2004 1225

Last Repar Date | — not ==t -
Last Adjust Date | — not =t —
Last Calib D ate - not st -
Mext Calib D ate — not ==t -
card temperature | heat =inlk temperature: 23.0°C
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3.11 Menu ltems

3.11.6 Communication Settings

Preferences  Help

Comrunication

Set the refresh rate of your GUI according to the properties of your connecting
network:

4% TXP IPM Communication [13] IPM on LAN:10.10.2 x|

DPCEE00 inline determiniztic polanization contraller

%| Choose time interval for refreshing the Dizplays and the Emorbos...

Acquigtion Rate: & 0=
€ 3z
1z
€100 me

& 10ms

Help ok

Figure 19 Set the data refresh rate

Depending on the bandwidth and reliability of your connection between TXP and PC,
you can select update rates from 10 seconds down to 10 ms.

This means, that all actual data you see on the GUI are updated with this time
constant.
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3.11 Menu Items

3.11.7 The Help Menu

Help

Cankents F1

about

With the item ‘Contents’ or the Function key ‘F1’ you can open the IPM help-file.

‘About’ shows general information about your IPM GUI software:

x

sl TXP Series IPM

—

Copyright [c] 2004 Tharlabs GmbH
Yerzion: 0.9
Releazed: Mar 30 2004 15:46:09
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4.1 Troubleshooting

4 Service and Maintenance

4.1 Troubleshooting

€ Card does not work at all :

» Look if the Card is inserted properly into the TXP mainframe and the ejector
handle has snapped into its position.

» Look if the mainframe is powered up (does any LED light up)
¢ |f not check the power cord
e Check the external fuses of the TXP (see TXP mainframe manual)

» If the other modules are working, only the IPM not:
e Change the IPM card to another slot. If it is working, probably the inter-
nal fuse of the used slot has opened. To exchange the internal fuse
see the TXP mainframe manual.

4.2 Service

In normal operation the IPM5300 card does not need any Service. If highest
precision of the measurements is vital for you, you should have recalibrated the
IPM5300 every two years. You can see the due date of calibration in the card info-
menu of the card driver (refer to 3.11.5 Card Info).
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5.1 Warranty

5 Listings

5.1 Warranty

Thorlabs warrants material and production of the IPM5300 for a period of 24 months
starting with the date of shipment. During this warranty period Thorlabs will see to
defaults by repair or by exchange if these are entitled to warranty.

For warranty repairs or service the unit must be sent back to Thorlabs (Germany) or
to a place determined by Thorlabs . The customer will carry the shipping costs to
Thorlabs , in case of warranty repairs Thorlabs will carry the shipping costs back to
the customer.

If no warranty repair is applicable the customer also has to carry the costs for back
shipment.

In case of shipment from outside EU duties, taxes etc. which should arise have to be
carried by the customer.

Thorlabs warrants the hard- and software determined by Thorlabs for this unit to
operate fault-free provided that they are handled according to our requirements.
However, Thorlabs does not warrant a faulty free and uninterrupted operation of the
unit, of the soft- or firmware for special applications nor this instruction manual to be
error free. Thorlabs is not liable for consequential damages.

Restriction of warranty

The warranty mentioned before does not cover errors and defects being the result of
improper treatment, software or interface not supplied by us, modification, misuse or
operation outside the defined ambient conditions stated by us or unauthorized
maintenance.

Further claims will not be consented to and will not be acknowledged. Thorlabs does
explicitly not warrant the usability or the economical use for certain cases of

application.

Thorlabs reserves the right to change this instruction manual or the technical data of
the described unit at any time.
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5.2 Thorlabs “End of Life” policy (WEEE)

5.2 Thorlabs “End of Life” policy (WEEE)

As required by the WEEE (Waste Electrical and Electronic Equipment Directive) of
the European Community and the corresponding national laws, Thorlabs offers all
end users in the EC the possibility to return “end of life” units without incurring
disposal charges.

This offer is valid for Thorlabs electrical and electronic equipment

sold after August 13" 2005

marked correspondingly with the crossed out “wheelie bin” logo (see Figure
20)

sold to a company or institute within the EC

currently owned by a company or institute within the EC

still complete, not disassembled and not contaminated

As the WEEE directive applies to self contained operational electrical and electronic
products, this “end of life” take back service does not refer to other Thorlabs
products, such as

pure OEM products, that means assemblies to be built into a unit by the user
(e. g. OEM laser driver cards)

components

mechanics and optics

left over parts of units disassembled by the user (PCB’s, housings etc.).
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5.2 Thorlabs “End of Life” policy (WEEE)

If you wish to return a Thorlabs unit for waste recovery, please contact Thorlabs or
your nearest dealer for further information.

5.2.1 Waste treatment on your own responsibility

If you do not return an “end of life” unit to Thorlabs, you must hand it to a company
specialized in waste recovery. Do not dispose of the unit in a litter bin or at a public
waste disposal site.

5.2.2 Ecological background

It is well known that WEEE pollutes the environment by releasing toxic products
during decomposition. The aim of the European RoHS directive is to reduce the
content of toxic substances in electronic products in the future.

The intent of the WEEE directive is to enforce the recycling of WEEE. A controlled

recycling of end of live products will thereby avoid negative impacts on the
environment.

Figure 20 Crossed out “wheelie bin” symbol
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5.3 List of Acronyms

5.3 List of Acronyms

The following acronyms and abbreviations are used in this manual:

ASCII American Standard Code for Information Interchange
CR Carriage Return

DAC Digital to Analog Converter

DPC Deterministic Polarization Controller

GUI Graphical User Interface

IPM Inline PolariMeter

LED Light Emitting Diode

PC Personal Computer

SW Soft Ware
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5.5 List of possible Error / Status Messages

5.5 List of possible Error / Status Messages

“Card Missing”

This status message shows if you have established
a connection between the corresponding software
module and a card and then remove the card from
the TXP.

“Supply Voltage Failed”

Internal hardware error.

“Optical Power too high”

Reduce input power or switch to ‘Gain Low’ mode.

“Optical Power too low”

Enhance input power or switch to ‘Gain High’ mode.

“Cooling changed”

If the thermal load within the TXP changed strongly

“POLA temperature overflow

Hardware error in the temperature measurement
system

“POLA temperature too low”

Temperature inside the polarimeter outside the
specified range. Accuracy may be degraded.

“POLA temperature too high”

Temperature inside the polarimeter outside the
specified range. Accuracy may be degraded.

“Trigger activated”

The measurement waits for your trigger signal to
start the measurement

“Macro command running”

Array measurement in progress

IPM5300 / page 41




5.6 Addresses

5.6 Addresses

For technical support or sales inquiries, please visit us at www.thorlabs.com/contact for our most up-to-
date contact information.

° P 5P
USA, Canada, and South America UK and Ireland
Thorlabs, Inc. Thorlabs Ltd.
sales@thorlabs.com sales.uk@thorlabs.com
techsupport@thorlabs.com techsupport.uk@thorlabs.com
Europe Scandinavia
Thorlabs GmbH Thorlabs Sweden AB
europe@thorlabs.com scandinavia@thorlabs.com
France Brazil
Thorlabs SAS Thorlabs Vendas de Fotbnicos Ltda.
sales.fr@thorlabs.com brasil@thorlabs.com
Japan China
Thorlabs Japan, Inc. Thorlabs China
sales@thorlabs.jp chinasales@thorlabs.com
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