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Aboutthis Manual

Thismanualdescribeshow to operatethe NewportPMManagerapplicationwith any of the following
Newportmeasuringdevices:

PClnterfaces(without a GUI)

A 841-PEUSKE 844PEUSB; compactsensorto USBnterface

Power/EnergyMeters

A 1919R for data-logging
A 843RUSBfor data-logging

Howthe Documentis Organized
Thismanualdescribesnstallationand operationin the following order:

Installthe PMManagerSoftware

Connectthe measuringdevice

Usingthe PMManager application
Sensolanddeviceinformationin Appendice®A throughB
Safetyand Compliancen AppendixC

To To To Io Ix

Definitionof Terms

TheNewportdevicesare referredto in this manualasdeviceor instrument. Theconnectionbetween the
smartsensordetector, referred to asa sensorthe 841-PEUSE 844-PEUSB

1919Ror 843-RUSBdevicesandthe PMManagersoftwarerunningon your PC s referredto asa channel.
Usingthe PMManagersystemyou canvieweachO K |y {a&efp@v@r and energyinformation. Youcan
work with multiple channelsdependingon the type of deviceyou haveandthe numberof free USBports
you haveon your PC.

PMManageiJserManual 7
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Chapterl - PMManagerand Devices

Thissectionincludesthe followingtopics:

A

A
A
A

PMManagerFeatures

Package&€ontents

SystemRequirements

InstallPMManager

PMManagerFeatures
PMManagerconvertsa PCinto alaserpower/energymulti-channelanalysisvorkstation.

ThePMManagersoftwarefeaturesinclude:

A

Extensivegraphicdisplayof data:

- LinePlot,Histogram PulseChart,SimulatedAnalogNeedle Position,and StabilityGraph
- Multiple datasetson separategraphson the samescreen
Advancedneasuremenprocessing

- Power/energydensity,scalefactor, normalizeagainstareference
- Multi-channelcomparisons

- Userdefinedmathematicalequations:channelsA/B, etc.
Connectadditionaldevicesduringactivemeasurements
Dataloggingfor future review

- Displayedyraphicallyor savedin text format

- Exportedto an Excekpreadsheet

Printingof graphsanddata

Interfacesand supportsdataloggingwith NewportQ devices

PMManageiJserManual
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PackageContents

Eachmeasuringdevicepurchasedrom Newportshipswith variousitems,dependingon the device.When
youreceivea devicepackageinspectthe packagindgefore unpacking Evidenceof damageshouldbe noted
andreportedimmediately.Unpackand checkthe contents againstthe relevantlist below.

1919R

Thel919Rpackagecontainsthe following items:
1 ™ b rRdevice

1 USBcable

1 212vpowersupply

843R-USB
The843R-USBpackagecontainsthe following items:

1 843RUSBdevice
1 USBcable
1 12vpowersupply

841-PEUSH 844PEUSB
The841-PEUSH 844-PEUSBpackagecontainsthe followingitems:

1 841-PEUB/ 844PEUSBdevice
1 USBcable
1 Analogoutput connector2.5mm monojack

PMManageiJserManual 9
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SystemRequirements
Torun the PMManagerapplication,you needa computerwith the following minimumrequirements:

CPU Intel®@Corei7-2600CPU@ 3.40GHZz3.40GHz
RAM 4GB

OperatingSystem Windows7/ 8/ 10 (32-bit or 64-bit)

Display 1024 X768resolutiond6 m reéommended)

InstallPMManager

Install PMManagersoftware
Downloadthe PMManageifrom the product pagein the web site (https://www.newport.com/g/opticat
power-meters)andfollowingthe InstallationWizardsteps.

PMManageiJserManual
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Chapter2 - ConnectDevices

After completing the softwareinstallation,follow the instructionsin the relevantsectionbelowto connect
the deviceto your PC.

Whenyou start PMManager it recognizeshe connecteddevice(sandrespondsaccordingo the options
specifiedin the Preferenceglialog.Youcanmanuallyselectwhichdevice(sonnectto PMManager

Connecta1919R
After completingthe softwareinstallation,connectthe 1919Rdevice.

If thisis the first time you are connectingthe 1919Rto your PC gnsureWindowsis runningin
Administratormode.

1. Connectthe sensorto the sensorinput locatedon the device.

2. Connecthe USBcablebetweenthe USBport locatedon the device,andyour PC.

Power Meter
Model 1919-R

3. (Qonnectthe 12vpowercablebetweenthe electricaloutlet andthe 12VDGnput locatedon the device.
4. OpenPMManager- double-clickthe PMManagershortcuticon,locatedon the desktop.

A Thedeviceis connectedandreadyfor use

PMManageiJserManual 11
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Connectan 843-R-USB
After completingthe softwareinstallation,connectthe 843-RUSBdevice.

1. Connectthe sensorto the sensorinput locatedon the device.

2. Connecthe USBcablebetweenthe USBport locatedon the device,andyour PC.

12¥DC AN CUT SEMECR IMPUT USE QTS

@° o =

3. Connecthe 12vpowercablebetweenthe electricaloutlet andthe 12VDGnput locatedon the device.
4. OpenPMManager- doubleclickthe PMManagershortcuticon,locatedon the desktop.

A Thedeviceis connectedandreadyfor use

In orderfor the 843-RUSBdeviceto communicatewith PMManagerit musthawe its USBcapability
activated.Todo so,contactyour Newportdistributor to acquirea unigue USBActivationCode.

PMManageiJserManual 12
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Connectan 841-PEUSB/ 844-PEUSB
After completingthe softwareinstallation,connectthe y n-REUSB/ 844-PEUSBdevice

If thisisthe first time you are connectingthe 841-PEUSB 844-PEUSBto your PC ensureWindowsis
runningin Administratormode.

1. Connecthe sensorto the sensorheadinput.

2. Connecthe USBcablebetweenthe deviceandyour PC.
A TheLINKLEDfickersmomentarily,indicating USBenumerationof the device.

841-PE-USB

844-PE-USB

3. OpenPMManager- double-clickthe PMManagershortcuticon,locatedon the desktop.

A Thedeviceis connectedandreadyfor use.

PMManageiUserManual
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Chapter3 - GettingStarted

PMManagerapplicationis usedwith the following devies

A 1919R
A 843RUSB
A 841-PEUSH 844PEUSB

Multiple Sensors

PMManagerapplicationsupportsthe useof multiple sensors.

Channels

Eachconnectionbetweena sensor device andPMManagerisreferredto asa channel.
Youcanview channelsaseither separae graphsor combinedgraphs.

Multiple Channels

In PMManageryou cansimultaneouslywvork with multiple channelsrom one or more devices.
Thedevicescanbe connectedto manydifferent kindsof sensorsjncludingthermal, photodiode,
pyroelectric,or acomhnation of different sensortypes.

Example
1 Useacombinationof singlechanneldevicege.g.,843-R-USB841-PEUSH 844-PEUSB working
with one channelper device.

In additionto beingableto connectPMManagerto numerouschannelssimultaneouslyyou can also
specifywhich of the connectedchannelsyouwishto view and usemultiple Newportdevicesto create
additionalchannelconnections Formore information, seeMultiple Channels

Thissectiondescribeghe following:

A Startandenda PMManagersession
A PMManagerWindow
A ResizPMManagerWindowAreas

Startand Enda PMManagerSession
Starta PMManager session

Doubleclickthe PMManagershortcuticon, locatedon the desktop.
PMManageropensandsearchedor connecteddevices.

PMManageiJserManual 14
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A If only one deviceis discoveredPMManageropensby defaultind Y S NEGIRE S yusiNgth&id|
PMManagerscreen"”

A If multiple devicesare discoveredopr if there is more than one sensoron a singledevice refer to
Multiple Channels

Duringa PMManagercommunicationsessionthe keypad/touchscreemf the — E-XImsc
. . . . . apture Screen...
1919R and843-R-USBdevicesare disabled until the deviceisreleasedrom T
the PMManagercommunicationsession. Advanced Functions
Registration »
Enda PMManagersession it
A SelectExitfrom the Optionsmenu relp

About PMManager

A ClickX (locatedin the title bar)

Referto Preferencesand Featuredo learnabout optionsavailablewhenendinga PMManagersession.

Selecta Sensor

PMManagerenablesyouto work with multiple channeldrom one deviceor variousdevices
simultaneouslyThedevicesmaybe connectedto manytypesof sensorancludingthermopile,photodiode,
pyroelectricor a combinationof different sensortypes.In addiion to beingableto connectthe application
to numerouschannelsat once,you canspecifywhich of the connectedchannelsyouwishto view.
Formoreinformation about multiple sen®rs, refer to Multiple Channels

Selet adevice
1. ClickSelectDevice(s)n the windowtitle bar.

A PMManagerbeginsto searchfor attacheddevices

A Inadditionto devicesthat connectvia USBthere are devicesthat require a wirelessor an ethernet
connection.Whenusingsuchdevices openthe menuadjacentto the relevanticon.

Select Device(s) More... 3'?3, ‘ ((T)), G b4
— v Use Wireless Devices
More... gﬁ' ((T))' 0 X Configure Wireless Devices...

 Use Ethernet Devices

Configure Ethernet Devices...

A Whenthe searchis completed,a separatewindow opens,enablingyouto selectdevice(sthat are
currentlyconnected

PMManageiJserManual 15
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Select Device(s) More...

¥ Single Channel Devices )

‘@

919P-020-12 918D-SL-0D3

{s/n: 660053) (s/n: 11782)

£43-R-USE 843-R-USB
A {s/n: 696350) {s/n: 91234)

| Opensensors [ coneel

A Eachconnecteddeviceis displayedasan iconwith its name,type, and serialnumber
2. Selectthe adjacentcheckboXor eachdeviceyou wantto view.

3. Clickthe OpenSensorsconindicatedat the bottom of the window.

O
x

PMManageiUserManual
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PMManagerWindow
PMManagerenablesyouto work with multiple channelsfrom one deviceor variousdevices
simultaneously.

Instant numeric Statistics ofzelected Graphic controls
value of zelected device channel for each channel
channel and device type

T
S0.00ulW

Channel area for .
Devies,

Sefings.

Functbins,

and Math

e amel

- axis range setting X -axis information ' - axis range control
ThePMManagerwindow containsthe following areasfor all sensors:

ChannelArea
NumericDisplayArea
GraphConfigurationArea
StatisticsArea

LoggindArea

Title BarControls

To o To Io Io Do

Thespecificitemsdisplayedn theseareasdependon which chanrel is active¢ Math or sensor
(Thermopile Photodiode Pyroelectricor PDenergy).

SeePMManageWindow Featuredor detailsand examples.

PMManageiUserManual
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ChannelArea

Thechannelareacontainsa channelfor eachconnectedsensorand any math
channelthat wasstarted by the user.Eachchannelis givenits own coloredline A: PD300-UV [uW]
to identify it, both in channelareaandthe displayarea.Whena channelis
selectedfor the Y-axisvaluesits labelappearsin the uppercornerof the display
area.

185.0

184.0
Thesettingsfor eachsensorchannelare input from the connectedsensor.Eachtime you changea setting
value,the settingisrememberedfor the nexttime the sensors connected.

TheFunctionsoptionscanbe setfor eachconnectedsensor.

Changesn settings, functions,andmath are appliedimmediatelyandthe resultsare shownin the display
area.Makingchangeausuallyrequiresadjustingvaluesin the graphconfigurationarea.

Forinformation on configuringmeasuremensettingsfor the varioustypes of sensorsyeferto PMManager
Window Features

ChannelControls

Whena sensoris connected only the currentreadingand propertiesof the deviceand sensorare shownin
the channelarea.lts settings,math, and function dialogsare closed.

Iconsare availableto disconnecthe deviceandto connectother devices.

Channeldisplaywith all controls closed:

Select Opens Math

Device(s) Channel
Disconnects
Device

A 91B8D-5L-0D3
5/n:11782

198.0uW

Opens Settings & Functions Controls

PMManageiJserManual 18
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Devicechannelwith Statistics,Math, and Functionsopened:

Closes
Settings
and
Functions

Opens Select Device dialog

Opens a Math Channel

e "

B: 918D-5L-0D3
. s/n:11782

50.00uW
Measuring: Power™
Wavelength: 1100w
Range: 30.0mW v
Filter: ouTw

Arrows open
selection lists
settings

Closes only
Functions

B: 918D-5L-0D3 Functions

/

Average MNone v

Functions 0 —fi- Offset

Scale factor 1.000
dBm

Mormalize

Density

Pass/Fail limits

Closes Math Channel

-

VEEEEE

=
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DisplayArea

Thedisplayareashowsthe measurement readingsin graph form, whichyou canmodify with the optionsin

the graphconfigurationarea.

Forinformation on configuringthe display referto PMManagerWindow Features

Toclear(reset)the displayareathat hasfocus,click in the graphicscontrol areafor that device.

NumericDisplayArea

Thenumericdisplayareashowsthe numericvalueof the selectedchannel(sensoror math) andthe

statistics.

Thecoloredverticalline separatinghe measurementalue andthe statisticsidentifiesthe sensorin the

Channel A

114.0uW

displayarea.
Statistics
Min Max Average
96.60uW 117.0uW 114.6uW
Std.Dev. Overrange
754.2nW 0
P

Merge Split Reset

GraphConfigurationArea
Thegraphconfigurationareais usedto configuregraphdisplaysettings.
Time Frame
00:02:10

s || F || ==

<

UV [ Ead l\xs
S| Line

ol Histogram
luli Pulse Chart

v Mesdle

Apphy to all

PMManageiJserManual
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Control

Description

TimeFrame

Time Frame

Valueselecteddeterminestime periodfor the X-axs.
Timeis dividedinto three sectionsHH:MM:SS.
Tochangea sectionvalue,clickin the section(numbersshown

00:05:00 =% with darkbackground)andclickthe up/down arrow to the desired
Clickthe down arrow to openthe list of graphs.
PowerandEnergyGraphs A TheLine graphplots the valuesby connectinga line between
points. The Y-axisis the valueandthe X-axisthe time.
T A TheHistogrampresentsa statisticalanalysisof all the
\a/ Line measurements.
Histogram A ThePulseChartgraphdisplayseadingsasbarswith lengths
T proportional to the measurement.
— A TheNeedlegraphdisplaysvalue(syasananalogmeter.
— ET . Optionto includepreviousdisplaysasa graypersistence.
feplyto s A Applytol £ Appligsthe currentgraphmodeof the selected
channelto the other channelswhereapplicable
TrackGraphs Thesegraphtypesarefor sensorsn the Trackw/ Powermeasurement

Position

Loy

."“' Em |
&3¢ Stability

Apply to all

mode.

A ThePositiongraphshowsthe locationof the laserbeamasan
offsetfrom the centerof the graph.

A TheStabilitygraphshowshow stablethe beamretainsits position
by countingthe numberof timesthe centerof the beamremains
within definedx-y cellson the graph.

Applyto all': Appliesthe currentgraphmode of the selectedchannel

to the other channelswhere applicable.

Merge Split

k| ==

A Mergeto displaymultiple channelson the samegraph.
A Spilitto displaymultiple channelsn separategraphs.

If the graphmode on anychannelis Position,Stability,or Needle then
Mergeis not available.

Y-axis

Ay-axisrangeis setfrom the Rangecontrolin the DeviceChannelFor
the graph modesLineandPulse different rangevaluescanbe
manuallyenteredon the graphdisplayitself, by clickingandenteringa
new valueon top rangevalueat the top of the Y-axis.Measurements
that are outsidethe immediatedisplay areacanbe movedinto view
by the y-slidecontrol. SeeLineGraph

PMManageiJserManual
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Control Description

Thex-axismeasuremenis determinedby the GraphMode. The
X-axis measurementanbetime (Line) power/energy(Histogramand
Needle) pulses(PulseChart).

Formore information on configuringgraphdisplaysettings,refer to PMManagerWindow Features

PMManageiJserManual
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StatisticsArea

Thestatisticsareadisplaysstatisticsfor the currentparameters.Changesnadeto the Math and Function

settingsare updated in the statistics.

Channsl & Statistice
Min hax Average
18.00mJ 48.00m) 35.60m)J
Std.Dev. Cwverrange Total Pulses
41-00mj 10.00mJ 0 10
P

Statistic Description
Min Displayghe minimummeasurementaken.
Max Displaysthe maximum measurementaken.
Average Displayghe averagemeasurementaken.
Std.Dev. Displayghe standarddeviation.

Displayghe number of readingsmeasuredhat were over
Overrange the maX|mumnguefor the chogenrange.

Whena readingis overthe maximumvaluefor the chosen

range,OVERs displayedn the numericdisplayarea.
Total Pulses
(Thermopilesensorsn
EnergyMode and :

M . Displayghe total numberof measurementgaken.

pyroelectic and PDenergy
sensorgn poweror energy
modes)
Frequency

(Pyroelectriand PDenergy
sensoronly)

Displayghe frequencyat whichthe laseris firing.

PMManageiJserManual
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LoggingArea
Theloggng controlsare locatedbelowthe channelarea.

000000

Theloggingareais usedto configurelogfile settingsandto start andstopthe log.
Forinformation on workingwith logfiles, refer to LogFiles

Title BarControls

Select Device(s} | Configuration, logging~ % |—|0O/X
I Open Configuration.. [ Open Log File.., 1] Caplure Screen..
Recent Configurations » Recent Files v Preferences...
Save Current Configuration... Open File As Text... I Registration b
strument Files Fxit
tiogaing Help
About PMbanager
o | i !_ L3
Log Settings..
Edit Log Motes...
Log File Location
Catrol Description
SelectDevice(s) Commando selectand connectdevices(seeSelecta Sensoy
Configuration Listto selectwhich configurationfile to use(seeStartup
Logging Listto seled Logyingoptions(seeLogFileg

OptionsMenu ¢ featuresand preferenceqseePreferencesand
E Feature$. Someof the Advanced~unctionsare dependenton the
deviceand/or sensor.

_|=]x] Standard Windowscontrol box options. SeealsoMultiple Sessions

PMManageiUserManual
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ResizePMManagerWindow Areas

PMManageris meantto run in full screenmode. Although,you canresizethe entire window by usingthe

controlsin the upper right corner,doingsomay hide optionsin the graphconfigurationarea.

Thereare individualcontrolsto hide/showor expand/contractcertain areas.

A Displayarea

-
Thisareacanbe expandedo fill the entire screenby clickingthe ¢ icon of the displayarea

£
To contractto the defaultsize clickthe “iconin the expandedview.

A Theseactionshide andshowthe left control panel.

QD Newport PMManager
x Che

A:918D-5L-0D3 Min Max. Average
s/n:11782 29.90uW  188.1uW  108.8uW

e 111.7uW | w0

Measuring: Power
Wavelength: 1100+

Range:  300uWY

Filter: outv

A: 318D-51-0D3 [uW]

annel A

32000
2500

2000

0:00:30
Time (him:s)

Time Frame Merge Spiit Reset

00:01:00 % |

A NumericalMeasurementand Statistics

Thisareacanbe expandedo fill the entire displayareaor expandedo fill the entire saeen.

- Tofill the displayarea,clickthe hide/revealtriangle .« locatedin the lower cornerof the numerical
area.Whilein this expandedmode, X € Zcdmhide the statisticsareasothat only the measurement
areais shown. Todothis, click W -at@t the end of the horizontalline belowthe measurementvalue

]
* . Toleavethe view, clickthe hide/revealtriangle.

- Toreturn to the defaultsize clickthe hide/revealtriangle < in cornerof the numericalarea.

PMManageiJserManual
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Q> Newport PMManager . _I=[x]
<
oo

Channel A Measurement

246.1uW

Statistics x
n

[ A

" Max verage
29.90uW  319.7uW  228.4uW

246.1uW

St Dev. Overrange
53.32uW 0

4]

y,

- Tofill the entire screenareawith the expanded view of the numericalarea,clickthe % icon,inthe
displayarea.Clickthe appropriatebutton(s)to return to defaultsize.

Q> Newport PMManager ¥, [FX

245.2uW

Statistics x

Min M Average

29.90uW  319.7uW  231.2uW

Channel A Measurement

StdDeu. Overrange
49.15uW 1}

[©] 4]

. . . : @
- Toinvertthe colorof the measurementareaat anyviewingoption, clickthe Invert Coloricon, U
locatedin the lower left corner.
Q> Newport PMManager ¥, [FX
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Chapter4 - PMManagerWindow Features

PMManageroffers arangeof optionsto view,analyzeandplot sensoroutputs.

Youcananalyzesensordndividually,perform mathematicaloperationson their output, andthen have
outputs and/or resultsdispayedindividuallyor mergedon a singlegraphwith other sensors.

Eachsensoroutput is assignedo its own channel(settingsandfunctions)wherethe availablesettingsare
readfrom the sensor.

Thissectiondescribeghe following:
Channel
Measurementmodes

AnalogOutput
Functions

GraphicSetup

Math channelshavetheir primaryusagewhenmore than one channd is present.Referto Multiple
Channels

Channel Q> Newport
Achannelis openedfor eachsensorthat is connectedto PMManager
Thereare two setsof configurationfieldsfor eachchannel:Settings x
and Functions Eachchannelis assignedh letter characterto identify r" et
the channelfor graphicconfigurationsand displays.Thetitle or 248.3uW
bannerof the channeldisplayshe sensorandthe currentvalue. A

Holdingthe mouseindicatoroverthe bannerdisplay<ull detailsof

the sersar includingsensoranddevicesserialnumbers.

(Referto ChannelControlg L

Thechannelmeasuremenframe displayshe currentvaluemeasuredoy the sensor adjustedby enabled
(if any)Functionparameters.

Measurementmodes

Themeasuremenmodesand parametersdisplayedn the Settingsareaof the PMManagerWindow,are
sensordependent- meaning the modesand parametersdiffer accordingto the type of sensordeployed.
Forexample aphotodiodesensorhasdifferent measirementmodesandrelated parameterswhen
comparedto thoseof a pyroelectricsensor.

PMManageiJserManual 27
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+ f(x)o +| | f(x)O

X X
’ A1 9E-10-24-10K A: 918D-51-0D3
5/n:333009 s/n:11782
60.97uW 164.1uW
Measuring: Power™ e o
Wavelength: 905¥ Measuring Power
Range: 200ul™ Wavelength: 1100
Diffuser: MN/A J}s Range: J00uW
Pulse Width: 5.0us Filter: ouTw
Threshold: 5% -
Functions &
L Fun-::'."c-nsﬂ g
Pyroelectricsensor Photodiodesensor
Measuringmodeandparameters Measuringmodeandparameters

A Eachtime a mode or anyother sensomparameteris modified, it is automaticallysavedfor the nexttime
the sensoris used

Thetable below displayshe measuremenmodesavailablefor different sensortypes.

Devie Photodiode Thermopile/ PEPS Pyroelectric
APower APower/Track: APower
1919R AExposure AEnergy AEnergy
ALowFregPower APulsedPover AExposure
y N-REUSE APower APower/ Track APower
BAAPEUSE ALowFregPower AEnergy AEnergy
APulsedPower AExposure
y N-RUSB APower APower/ Track APower
AEnergy AEnergy

* PEP$ the trademarknameof the sensordhat measurepower, positionandsize.

Forfurther information, refer to the following:

A Measuringwith ThermopileSensors

A Measuringwith PhotodiodeSensors

" PEP$cludesthe Trackmeasuringmode

PMManageiJserManual 28
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A Measuringwith Pyroelectricand PDEnergySensors

Analay Output
Analogoutput is usefulfor drivingchartrecordersandfeedingmeasurementgo analoginput equipment.

PMMnagerenablesyouto remotely configurethe analogoutput settingsin the 841-PEUSBandthe 844
PEUSBonly.

Formeterswith analogueoutput, suchasthe 1919R,the analogoutput canbe setlocallyon the meter.

Configurethe analogoutput voltagerange
1. Navigateto AnalogOutput (Options> Advanced~unctions> AnalogOutput).

2. Selectthe relevantvoltagesetting.

Capture Screen...

Preferences...

Zeroing... Advanced Functions 4
Callibration... Registration L |
Line Frequency Exit

TTL Qutput Help

Analog Cutput Type About Starlab

- - - -

v Analog Cutput T TR R
2V Centauri Sensor 1 Photodiode PD300 (s/n:333399) CEL.28 (s/n:B003) |
SV |

¥ 1V |uW - | | v

Theanalogoutputis driven through animpedanceof 1000hm. Forbestaccuracyit isrecommendedo limit the
externalloadto 100K(or larger).A smallerload (downto 1K)is possiblebut mayresultin lossof accuracy.

A Forthermalandphotodiodesensorsn Powermode,the analogoutput is updated15times per
secondwith the latestpower measurement

A Forthermalsensorsn singleshotenergymode, the analogoutput is held until the next pulseis
measured

A Forpyroelectricsensorsthe analogoutput is updatedat up to 10times per secord with the latest
pulseenergy

Selectthe analogoutput type ¢ RAWor Digital
Forthe 841-PEUSBandthe 844-PEUSBYyou canselectthe type of analogoutput - RAWor digital.

Thedigital output isthe analogvoltagerepresentationof the measured(procesed) laserpower.

Theraw analogoutput is continuous:it is output asit comesin, andtherefore not updatedasthe digital
output is. Theanaloginput from the sensoris routed directly to the analogoutput voltage,with little
conditioningof the signd.

PMManageiJserManual 29
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If youwant to usea photodiodesensorfor temporalpulseshapemeasurement®f the laserfor instance,

youwould usethe raw analogoutput. Thesignalfrom the sensoronly passeghroughanalogamplification.

Selectthe analogoutput type
3. Navigde to AnalogOutput Type(Options> Advanced~unctions> AnalogOutput Type).

4. Selecteither Digitalor RAW

n ] b4
- e

Capture Screen...
Preferences...
Zeroing... Advanced Functions 4
Calibration... Registration 3

Line Frequency Exat

3
TTL Qutput r Help
v DIGITAL Analog Qutput Type 3 About Starlab
RAW Analog Qutput y PO CE e T

Functions
Eachsensorchannelcomeswith a Functionssection.Theparametersare the samefor eachsensor,but
their valuesare relatedto the sersorand the currentreadingsof the settings.

Functionsapplyto powerandenergyreadings Fora sensorin Trackw/Powermeasuremenimode,the
functionswill applyto the powerreading,not to the positionandsizereadings.

PMManageiJserManual
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Average

TheAveragefunction offers severalchoicesasto the time intervaloverwhich sensor

readoutsare averaged.

Whenyou setthe channelto averagemode,PMManagerdisplayshe averageof the
readingsspanningrrom the lasttime averagemodewasactivated,to the present.
Once the time period of the averages reached the averagebecomesarunning
averagespanninghe averageperiod backwardsn time. Forexample,if the average

A 918D-5L-0D3 Functions

Average MNone
Offzet 226 4uW
Scale factor 1.000
dBm

MNormalize 300.0nW
Density

! Rectangular

W:| 10.0mm | X H:

@ Round 5pot
Diameter: . 11.3mm

Pass/Fail limits

Min lan

w

sl

86066

10.0mm

o

None

1 sec

3 sec

10 sec

30 sec

periodis 30 secondsat 15 secondsthe averages over15secondsat 30 secondsthe averageis over 30
secondsat 5 minutes,it is overthe periodfrom 4 minutesand 30 secondgo 5 minutes(30secondsack

from the present).

PMManageiJserManual
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Channel &
A:9180-5L-003
sfrc11782

select Device(s) e [

Min Max verage
182.6uW 217.6uW 198.5uW

191.6uW 191 .6uw g.;;.;:w cw:l:vqe

Messuring: Time Frome Merge spit Reset
‘Wavelength. -
4 2
Filter:
Average: A:918D-5-0D3 [uW] ) |~
300.0
2500
T or—
0.000 i i T T
00:00:10 00:00:20 00:00:30 00-00:40 00:00:50 00:01:0_|

Time (remes)
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Offset

TheOffsetfunctionletsyouselectad O dzNMdfigadah A: 918D-5L-0D3 Functions x
offsetvalue.
i i Average Mone v
1. Openthe Functiondialog. —
If thisis the first useof Offset,the valueis blank(grey). Offset 264w 14 @I
. Scale factor 1.000 {;—',
2. Tousethe currentmeasurementvalue,click£!
Thatvaluebecomeghe Offsetvalueandthe adjacent Bm {:
slideswitchis engaged. Normalize | so00nw |14 (2D
Density C:

Offset 44 00uW & @)

Everytime you click£ithe currentvaluebecomeshe offset valueand showsin the adjacent
field. Theoffset valueremainsuntil anothervalueis selected.

Thedifferencebetweenthe & O dzNMdgandihe Offsetis displayedn the measurement
frame.

If you clickthe button while the offsetis in effect, the new offset valueisthe @ @NNJFalug, £
not the displaceddifference.

| I
3. Slidethe toggleto off '%“',to removethe Offsetvalue,but maintainthe currentvalue.
Offset 44 00uW e

ScaleFactor

TheScaleFactorfunction multipliesthe & O dzNXMafighitthe positiveor negativevalueyou enter in the
adjacentfield onceyou selectthe checkbox.

1. Openthe Functiondialog.
If thisisthe first useof Offset,the valueis 1.000(grey).

2. Slidethe toggleto ON,to enablethe valuefield.
Scale factor 1.000 {._(Er

3. Enterthe scalefactor.

. 1 %ﬁ
4. Slidethe toggleto OFRo setandusethefactor.

5. Slidethe toggleto OFRo removethe scalevalue,but maintainthe currentvalue.
Thisoption is especiallyusefulin measurementonfigurationshat havea beamsplitter in front of the
sensor.Bymultiplyingby the correctscalefactor (usudly about 20),the userwill seethe actuallaser
power/energymeasurementand not just what hits the sensor.
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dBmand dB offset

ThedBmfunction enablesyouto displaycurrentvaluesasdBmvaluesandwith a dB offset.

1.
2.
3.

Openthe Functiondialog.
Verify that the Normalizefunctionis off.
Slidethe toggleto ON.

dBm (4__‘%

ThedBmoptionsare enabled.

dBm - )
dB offset L 3 {;_"

The measurementvaluesare displayedasdBm.

ToincludedBmoffset, clickthe adjacent

Thisoffset parameterfunctionslike the Offsetone. Everytime youclickthe adjacent £/button, the
currentvaluebecomeshe offset value. Thedifferencebetweenthe & O dzZNXNBnyaluéandthe dB
Offsetvalueis displayedn the ChanneMeasurementrame.

Slidethe togglesto OFRo removedBm(andoffset, keepingcurrentvalug).

dBm EE:
dB offset -13.504Bm i 9

Normalize

TheNormalizefunction usesthe selecteda O dzNMdfuganddividesall subsequenwaluesby the selected
valueanddisplayshe resultin ChanneMeasurementframe.

1.
2. Verifythat dBmfunctionis off.
3.
4

. Thecurrentvaluebecomeghe normalizingvalueandis displayedn the text field.

Openthe Functiondialog.

Tobeginnormalzation, clickthe adjacent |%/ button.

Youcanalsoenter the normalizationvaluemanually.

Toremovenormalization keepingcurrentvalue,slidethe toggle.
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Densiy

TheDensity function displaysthe sensoroutput asa per cn¥ value.Theoption lets youchoosea Round
Spotor a RectangulaBpotdiameterfrom the adjacentlist box.

1. Openthe Functionsdialog.
2. Verifythat the dBmoption is off.
3. Selectaspot:

A Foraround spot, checkthe RoundSpotoption, and Density @
enter the diameter. s EnEs
A Forarectangularspot, checkthe RectangulaSpot W: | 100mm | X H:| 10.0mm

option, andenter the width

(WandheightH).respectivdields.

With either of the selectionsthe Graphplot power Diameter:  11.3mm
density,andthe displayedneasuement Statisticss

updatedto reflectthe selection.

@ Round Spot

Channel & Statistics
Min Max Average
4.288uW/cm? 191 1uW/cm? 37.85uW/fcm?

24 ‘ 83 uwlcmz 13.;:;.;3;;3111 Overrangs

0
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Pass/FaiLimits
Define maximumandminimum limits for the reading.If areading¥ 2 ofzihe f A Yidrécaiv@d it will be
marked.Thisfeatureisidealfor final QAtesting

1. Openthe Functonsdialog.
Pass/Fail limits

Lower Upper

2. Entervaluesin the appropriatefields.
Twored dotted linesare placedon the graph.Thelinesareindicatorsto showpass/faillimits. Theydo

not alter the valuesof the graph.Whenusingd & Lhakldliénits are setindividually.
I < Channel A
4-000uw I::‘::: 8;?:1?' 230.0nW

L

\\\\\

8606866
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Graphic Setup
Thissectiondescribeghe GraphicSetupusingone channelasanexample.

Graphselectionstartsby clickingthe adjacentlist arrow to alist to selectthe graphtype.
Theicon picture updatesto showyour selection.

|

[

Multi-channeldisplayingwould follow the sameuseof the controls, only then you canshowthe channels

on separategraphsor mergedinto one.
Whenmerged ,the channelyou clickdefinesthe axisdefinitions.

LineGraph
Configurea line graph
1. Inthe Graphoptionlist, selectLine. “
2. Inthe TimePeriodsection,selectthe time periodto representthe width of
the X-axis.
Time Frame
00:05:00 = \

Sincethe X-axisalwayshas10 majordivisionsthenin this case,
eachoneis 14econd.

After 10 secondshaselapsedthe X-axiswill beginslidingto right and after
eachsecondanotherdivisionis addedto the right andone divisionis
removedon the left.

Line L}

Histogram
Pulse Chart
Meadle

Apply to all

3. Observehe valuein the ChannelA Measurementirame aswell asthe Min and Maxdisplayedn the

Statisticframe. Thisinformation will guideyou in sele¢ing Y-axislimits.
4. Openthe list boxto selectthe unitsfor the Y-axis.

5. Selectaunit basedon the information gatheredfrom the previoussteps.
With the slide controlsin this position,the valuesare 0 to 1,0000f the unit that you
selected.

Whenoptionsfrom Functionsare used,the unit selectionwill changeaccordingly.

Referto Y-axiswith Functionsfor details.

6. Adjud the slidecontrolsto giveyouthe definition that youwishto seein the display.

U
GW
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Channel A Statistics

A:918D-5L-0D3

1 Min e Average

s/n:11782 \ 99.00uW  305.3uW  209.9uW

200.4uW 200 4 w staDex Overrange
—_— AU 34.93uW P
[ — Time Frame erge Split Reset
Wavelength: 100 A :01: 2 BE
e or 00:01:00 3 | R (22 D

: our
Functians ©
A: 9180-51-0D3 [uW] Range 0t0 9999 units  [ww v| ||~

Slide to move Y-axis from 0 through 9998.9 units

00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00

Y-axiswith Functions
Function Y-axisUnit
dBm dBm
Normalize Nounitsdisplayed
Density W/cmz2or J/ cm?

Selectingone of thesefunctionsdoesnot changethe units of the Y-axis

Offsetand Scale~actor scalebut mayrequire adjustingthe limits.

7. Theline graphalsohasa pausebutton to enabletemporarily W ¥ NB $é pkegeBtgdisplayedgraph.
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HistogramGraph

Configurea histogram

1. Inthe Graphicoption list, select Histogram.
2. Observehe valuein the ChannelA Measurementframe aswell asthe Min andMax shownin the
Statisticsrame. Thisinformation will guideyou in selectingX-axislimits.
Openthe list boxto selectthe unitsfor the X-axis.
Experimentwith the controlsin HistogramSettingssothe datais
displayedin approgriately. Bins: th |~
uw [
. ) . . ) | Line
Whenoptionsfrom Functionsare used,the unit selectionwill
- H'sm
changeaccordingly. sl Histesram [
. . . . lsls Pulse Chart
Referto Y-axiswith Functionsfor details.
v/ Nesdle
Measurementghat are out of the selectedX-Axislimits canbe
displayedby the slidebelow
| { Insert shows O
Channel A Statistics initial X-axis Wavelength: 633 ¥
Min Max Average Settings RBE‘: Z?J,?“'Wv
270.0nW 32.70uW 8.885uW "
500.0nW | .o 5"
A ::: or::‘;o — ;:ze‘ ;:\7 g
A: PD300 [uW] Bins: (50 |w| [wwie] |als|¥
Axis range adjusts
if counts exceeds
/ Initial Size value
* Shows Overrange counts
Does not adjust the Y-axis
[ =i~ - |
0.000 6.000 12.00 18.00 24.00 30.00 ‘
5_4
Move the slide bar to see Bins that exceed the axis-range Range 0 to 999.9 units of X-axis /
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PulseChart

Configurea pulsechart

1. Inthe Graphicoption list, selectPulseChart. Number of Readings: [0 v | [uw (%] .I-I|v
2. Observethe valuein the ChannelA Measurement | tine
frame aswell asthe Min and Maxshownin the |1, Histogram
Statisticsframe. il puls Cht |
Thisinformation guidesyou in selectingY-axis 5 Nesdle
limits. -

3. Openthe list boxto selectthe units for the X-axis
Inthis example the Y-axiswasmodifiedto display5.000Wat the top becausehe measurement

valueswere less.Initially, the value30.000waschangedandatter clickingin the bottom field
(0.0),the chartshow wasdisplayed.

Select Devicels) | logaing, L3, |_|T[X]

Channel A Statistics
Min Max Average.

3.40uW  305.9uW  211.2uW

251.2uW | o o
A Ion:ni:w e R:Jm

Number of Readings. \so < el (v

A: 9180-5L-0D3 [uw]

3000
Range 0 to 999.9 units

2000

0000
Last 50 Pulses Slide to move Y- axis from 0 through 999.9 units
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NeedleGraph

Aneedk graphsimulatesananalogdisplay,similarto the style of ananalogvoltmeter.

Configurea needlegraph

1. Inthe Graphicoption list, selectNeedle. [Persistence  [uw v :

2. Observethe valuein the ChannelA Measurement g Line
frameaswell asthe Min andMax shownin the Histagram
Statisticsframe. Pulsa Chart
Thisinformation guidesyou in selectingY-axislimits. 7 Needle %

3. Followthe stepsfor aLineGraphasthe
requirementsfor thesetwo graphsare similar.

NeedleModes
TheNeedlegraphhastwo modes:

A Persistence
In this mode, previousmeasurementgemainandare displayedn gray.
Also,the Min andMaxvaluesare displayed.
ClickClearto clearthe displayof previousmeasurementsincludingMin and Max.

Clear Persistence

Clearthe Persistenception to convertto Non-Persistencealisplay.

A NonPesistence
Inthis mode, only the currentmeasuremenis displayed
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woon T 500
2.260uW
=
2.000 3.000
\ '
1.000 4,000
0000 = 000
1.970uW
490.0nW 29.32uW

Position

Whena sensoris in Trackw/Power measuementmode,the graphicdisplaycaneither be Positionor
Stability Inthe Positiongraph,PMManagerdisplays the positionof the laserbeamon a coordinategraph
aswellasnumerically It alsodisplayssizeasa circledrawnto scaleon the graphandnumerically If size
cannotbe measuredthen positiondataonly will be shown.

Thenumericdisplayandstatisticsare of the power measurementFunctionghat are setwill affectthe
power and statisticsmeasurementTheyhaveno effect on the positionandsizemeasurenents.

Centeringt Aslideswitchin the displayareacanbe setfor absoluteor for relative postion measurements
whenthe switchis movedto the left side.

Youcanselectthe current position of the laserascenter,andall the later positionsof the laser will be
calculatedaccordingto the origin. Theoffset of the current positionwill be displayed onthe graph.
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Select Device(s) | Llogging, L%, -
x Channel A Statistics
.l A:PEPS-385 1 Min Max Average
5/n:643979 133.0mW  135.0mW  134.1mW
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4 PEPS 3P 12]mm]

+1.01lmm

+0.29mm

Stability

Whena sensoris in Trackw/Power measuremenimode,the graphicdisplaycaneither be Stabilityor

Position. TheStabilitygraphtracksthe pointing stability of the laserbeamovertime.

I icefs) | Logging .
feo
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Confgure a stability graph
1. SelectStability

2. Setthe numberof samplego collect.
Entera numberfrom 1 to a million. Thisisthe numberof beamcenterlocationsthat will be counted.
Whenthe samplecountreacheshis value,old readingsare removedfrom the samplesetasnew
readingsare addedto keepthe samplecountconstant.
Youcanfollow the countin the Dataarea

|. Re5&t| | Autoscale Mumber of Samples: 100 "‘.;‘j, v

Graphicarea

Thedefaultsizefor the areaisthe positiontrackingareaavailableon the PEPSensorbeingused,with zero
in the center. Themeasuringdimensionscanbe altered by usingone of the Zoomingoptions.

Eachaxisis dividedinto 10 units creating100 cellsin whichthe countingis madefor the beamcenter
position.In the Siability example,eachcellis 0.05mmby 0.05mm.

Eachcellis givena colorthat representsthe numberof readingsfor that cell,seeLegend Asthe stability
measuremeniproceedsthe cellschangecolors.

Autoscale

Selectinghis option in GraphSetupscaleghe X- and Y-axessothat the displayoccupieghe maximumarea
of the graph.

If youthen de-selectthe option, theseaxissettings remain.Oneof the Zoomingoptionsmustbe usedto
changethe disphy.

Legend

Thelegendis a seriesof vertical,coloredsquareswhereeacha |j dzi mNdb@rés the numberof countsfor
that x-y cellin the graph.Thevaluezero whichmeansno hits in that cell,isthe backgroundcolor of the
display.Thecellwith the greatestnumberof countsis madewhite. Thevaluesof the squaresn between
are givenvaluesdividedbetweenzeroandthe highestvalues.Asthe stability measuement proceedsyou
will seethe valuesofthe f S 3 SsyjuRr@sihange.

Dataarea

LaboratorySystem.An X,Y coordinatesystemdefinedin the spaceof the lasersensor.Thezeropointisthe
sensorcenter, Xis horizontaland Yis vertical.

BeamAxisSysem. An X,Y coordinatesystemwherethe Xdirectionisthe direction of the maximum
amplitude of movementof the laserbeam,andthe Ydirectionis perpendicularto the Xdirection. Thezero
point isthe averageposition. Thiscoordinatesystemmovesrelative to the LaboratorySystemasthe laser
beammoves.

Showsduration of the counting. Countingbeginswhenthe Graphoption

Elapsedrime Stabilityis selectedor whenthe Resetbutton is clicked.
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Indicateshow manysampleshavebeenmeasured.Thisvalueincreasesuntil

SampleSize the enteredvaluefor the numberof sampless reached;after whichold
samplesare discardedrom the samplesetto keepthe valueconstant.
Whenvalueis greaterthan zeroindicatesnumberof timesa count could not

Errors be made.Theusualreasonisthat the beamcenterwhenoutsidethea Sy a 2
field of view.

LastXandY Thepositionof the beamcenterfor the lastreading,in the LaboratorySystem.

AverageXandY Showshe averageXandY positionsfor the readingsin the sampleset, in the
LaboratorySystem.

. Therotation angleof the Xaxisof the BeamAxis Systenrelativeto the Xaxis

Azimuth
of the LaboratorySystem.
Thepositionstability, calculatedas4 in the X,Yand Sdirectionsrespectivelyin

k,Y,andS the BeamAxisSystemwhereisthe standarddeviation.Srepresentsa general
radialdirection.

Zooming

Zoomingthe displayedstability graphis availableduring measurementsaswell whenviewingarecorded

logfile. Zoomingis accomplishedy keyboard the left mousebutton, and by the mousewheel. Aszooming
isincreasedr decreasedthe X- and Y-axeswill adjust.Moreover,cell colorsandlegerd valueswill change.
Youcanusethe scrollbarsof the graphto centerthe new zoomfield.

- Keyboard
Clickinghe Plusand Minuskeyson the mainkeyboardsectionor onthe Number Zoom
keypadwill zoomin andzoomout the display. E|

Thearrow keyscanbe usedto scrollthe display.

- Leftmousebutton

Thisbutton canzoomthe displayby clickingthe appropriatebutton
onthe Zoomcontrol.

L
TZERE T
o HEENYE
|\ | 4B

Theleft mousewill dragthe displayby holdingdownthe button and =N
movingin the desireddirection. Themouseindicatorchangsto a 4- T T
point motion indicatoricon.

-  Mousewheel

Rollingthe mousewheelawayfrom youzoomsin, andtowardsyou zoomsout. Thedisplaymaybe
scrolledin anydirection by pressinghe mousewheel(or middle mousebutton) anddragging.
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Chapters - Measuringwith ThermopileSensors

Thischapterdescribeshow to take measurementsvith thermopilesensors.

About ThermopileSensors

Newportthermopile sensorameasureboth power andsingle shotenergy.Whena radiantheatsource, such
asalaser,isdirectedat the absorbersensoraperture,atemperaturegradientis created acrosshe
thermopile of the encloseddetectordisc.

Thisgeneratesa voltageproportionalto the incidentpower.

Theinstrumentamplifiesthis signalandindicatesthe power levelreceivedby the sensor At the sametime,
the signalprocessingoftwareenablesthe instrument to respondfasterthan the thermalrisetime of the
detectordisc,reducingthe responsetime of instrument.

Theenergyof a singlepulseis measuredoy digitallyintegratingthe pulsepowerovertime.

ConfigureMeasurementSettings

If you are planning to repeatsimilarmeasurementsyou canconfigurethe settingsfor eachindividual
sensorandsavethem to the instrument. Thesavedsettingsbecomethe default configurationfor that
channelandare displayedeverytime the channelis opened.

Thefollowingsectionsdescribehow to selecta measuringnode,how to configurethermopile sensors
measirementsettings,andhow to savethe settingsasthe default configurationfor that channel.

Measurementsettingsare mode dependent,meanirg the settingsdiffer dependingon the measuring
modeselected.

Selecta MeasuringMode
Inthe Settingsarea,select a measuringnode from the Measuringlist.
Choosdrom either Power,Energy;Trackw/Poweror PulsedPower .

N

A 919P-020-12
5 n:660053

Measuring: Energy™ Powear
Wavelength: 190w \
Range: 1.000w Energy I}
Threshold: LOW

h Functions &

" PulsedPowermodeis only availablewith 1919Rand 841-PEUSHE 844-PEUSBdevices
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ConfigurePowerSettings
Specifithe laserwavelength

Spedly apowerrange

Averagehe measurements

LaseWavelengths

Thermopilesensorshavedifferent absorptionat different wavelengthsTocompensateor these
differenceseachsensorhasbeencalibratedby alaserat severawavelengthsByspecifyinghe correct
laserwavelengththe correctionfactor for that wavelengthis automaticallyintroduced.

Specifythe laserwavelength

Inthe Lasellist, specifya laserwavelength.

A:919P-020-12 11000
5/n:660053
120
-3.000mW
1100
Measuring: Power™ 10000
Wavelength: 1100w ’/’ -~
Range: 3.00WT
h Functions £ Add._.
Maodify...
Remaowve. ..

LP1Sensors

Forthe LP1family of sensos, the absorptionof the detector coatingvariessomewhataccordingo
wavelength.Thecorrectioncurvefor the absorberis storedin the sensorEEROM.
Thiscorrectioncurveensureshe power readingis correctat all laserwavelengths.

PowerRanges

Thermaile sensorscoverawide rangeof powers,from microwattto 1000sof watts, dependingon the
type of sensor.Toprovideaccuracyat eachend of the range,the electronicsof the devicemustbe
configuredto work in a rangethat is most suitedto your needks.

Specifythe power range
Inthe Rangdist, specifya powerrange.

Whenthe rangeof the expectedreadingsis unknown,or if highlyvariedreadingsare expected,select
AUTQ(seeAuto Range
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Theinstrumentconfiguresitself accordingto the selectedrange.

A:919P-020-12
5/n:660053
-3.000mW
Measuring: Power™ AUTO
Wawvelemgth: 1_1 oo S0.0W
Range: J DMy -
h Functions €& 3.00W

Auto Range

Whenthe rangeis setto Auto, the instrumentconfiguresitself in the lowestrangepossiblethat is higher
thanthe latestreadings.

1 Ifthe readingsexceedl00%of the presentrange,the instrumentreconfiguregtself for the nexthigher
range

1 Ifthe readingsfall below 9%o0f the presentrange,the instrumentreconfiguredtself for the nextlower
rangeafter ashat delay

Thedelaypreventsaninfinite rangechangingoop whenreadingsare closeto the end of the scale.

Averagethe Measurements

Thethermopile sensoris measuredl5 times per second PMManagerautomaticallyrefinesthe readings
andappliesamovingaverage(seeAverage.

ConfigureEnergySettings
Specifythe laserwavelength powerrange andenergythresholds

Instrumentis Ready

Whenthe instrumentis readyto measurea new pulse,the word READYlashesin the numericdisplayarea.
Thenext pulseautomaticallyclearsthe screenandthe newvalueisthen displayed.

If afurther pulseisfired beforethe word READ ¥ disphyed,the readingmaybe inaccurateor may not be
displayed.

EnergyThresholds

If the instrumentis usedin anoisyenvironment,or where highlevelsof backgroundhermal radiationare
present,the instrumentmaytrigger spuriouslyon the noiseor backgraind radiation. It would then fail to
measurethe intendedpulse.Sincesomedegreeof noiseor baclgroundradiationisinevitable,the
instrument is designednot to respondto pulsesbelowa presetminimumlevel.

PMManageiJserManual 50

Q> Newport’



Theminimumenergythresholdis typicallyset to 0.3%of the full scaleof the selectedrange.
Howeverthe rangecan be modifiedwhenthe levelistoo sensitivefor particularenvironment.
Thethresholdshowever,shouldnot be raisedhigherthan necessaryasthis will causedegradationin the
accuracyof energymeasurement®f pulsesbelowabout4 timesthe thresholdlevel.

Specifythe energythresholds
Inthe Thresholdist, specifythe energythresholdsasdescribedasfollows.

KLow Selectthis thresholdwhen measuringsmallenergiesand unit doesnot trigger
KMedium Thisisthe defaultfactory setting
KHigh Selectthis thresholdwhenthere is noiseand unit doesnot trigger

A 919P-020-12
5/n:660053

Measuring: Energy™ LOwW
Wavelength: 1100w VEDIUM
Range: 1.000w

Threshold: LOW HIGH

L Functions €3

ConfigurePulsedPowerSettings
ThePulsedPowersettingis only availablewith 1919R, 841-PEUSHE 844-PEUSBdevices

Secifythe laserwavelength power range energythresholds and pulsewidth.

PulsedPower

Thermopilesensoranodelsare capableof measuringpulsedpower in orderto displayinstantaneougpower
of alaserpulse.Powercanbe calculaed from energyif the lengthof the pulseis known.

Theaccuracyof measurements dependenton setting the pulsewidth correctly

PulseWidth

Akey elementin measuringpulsedlasersisto definethe pulsewidth (or pulselength) of the laserpulses.

Srecify the pulsewidth
Specifythe pulsewidth to the shortesttime that is longerthan the expectedpulsewidth.

1. Inthe PulséWidth list, selectModify.
2. Inthe Modify PulseWidth dialogbox, specifythe pulsewidth durationin the seconddield.
A Specifya shorterpulsewidth settingfor higherfrequencylasers
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A Specifya longerpulsewidth settingfor higherenergylasers

oo — S
S x|

) Channel A Statistics
| ‘ A: 140150LP1-v1 Min Max Average
a s/n:345005 Ready
Il\ Std.Dev. Overrange
Measuring: Pulsed Power ™
Wavelength: 940w A
Range: 3001w
Threshold: MEDIUM ™
Pulse Width: 1.0w

Modify Pulse Width A:L40150LP1-v1 (s/n:345005)

A

Modify Pulse Width

1 seconds

Cancel

150.0

Optimizethe Readings

PMManagercanbe optimizedto achievethe mostaccurateand efficient results. Thissectiondescribeghe
mostcommonlyusedoptimizations:offset, zeroingthe instrument,andsettingline frequency.

Applyan Offset

Whenthere is thermalbackgroundn the environment,thermopile sensoranmay showa non-zeropower
reading,evenwhenthere is no laser.Forexample the displayreads0.1 Wattswhenthe laseris blocked,
andreads20.5Wattswhenlaserpoweris applied.

Inthis casethe true poweris 20.5- 0.1=20.4Watts.

Tosubtractthe backgroundapplyan offset while the laseris blocked.Thedisplaywill now read zero,and
the 0.1 Watt backgroundwill be subtractedfrom all subsequenteadings.

Thelaserpower readingwill be 20.4Watts.

If yoususpecthe instrumenthasa permanentzerooffset, disconnecthe sensorwhile the sensorisin
powermeasuementmode.If the instrumentstill displaysa similarreadingevenwhenthe sensoris not
connectedzerothe instrument.
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Zerothe Instrument

Alladjustments performedon Newport devicesjncludingzeroinginternal circuits,are doneviathe
software. Thisensuressimpleand accuraterealignment.
Foroptimum performance |t isrecommendedo frequently zerothe instruments.

A 1919Rand 843-RUSBdevices:

- Thermopilesensors
It is necessaryo zerothe instrumentwith no sensorattached andthen repeatwith the sensor
attached

- Photodiodesensors
It isonly requiredto zerowith the sensorattached

A 841-PEUSH 844PEUSBIinstruments:

- All sensors
It isonly requiredto zerothe instrumentwith the sensorattached.

Zerothe devicewith no sensorattached

1. Startupthe instrumentwith no sensorattached:unplugthe USBcable,disconnectthe sensor.and
replacethe USBcable.

2. Checkthe instrumentis not in an electricallynoisyenvironmentandis undisturbed.

3. Openthe SelectDevice(siialog,andclickDiagnostics.

(%]
x

Select Device(s) More...

Single Channel Devices

843-R-USB
(s/n: 696350)

4. Inthe Diagnosticslialog,clickZeroing.
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Diagnostics X

843-R-USB EF1.24 (s/n:696350)
Sensor 1 No Sensor Connected

TheZeroinginstrumentdialogopens.

5. Inthe Zeroinginstrumentdialog,clickStartto beginzeroingthe instrument.

Zeroing Instrument X

Turn off laser before zeroing.
Mote: zeroing takes about 30 seconds.

Whenthe zeroingis compkte, a dialogopenswith a messagealescribingf the zeroingwassuccessfully
completedor failed. ClickOKto dismissthe message.

Zerothe devicewith a sensorattached
1. Startupthe instrumentwith a sensorattached.

2. Fromthe Settingsoption Cogwheel Openthe Advanced-unctionsmenuandselectZeroing.The
Zeroinginstrumentdialogopens.
Inthe Zeroinginstrumentdialog,click Startto beginzeroingthe instrument.

4. Whenthe zeroingis complete,clickSaveto savethe zeroing.

SpecifyLineFrequency

Usethe line frequencyfeature to removeinterferencecausedoy ACelectricityin the room.
The843RUSB1919R and841-PEUSH 844-PEUSBare factorysetat 50Hz.

Resetthe line frequencyif your country uses60Hz
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Setline frequency .| [Ll=lx

1. InOptions,selectlLine Frequency. Capture Screen..
Preferences...
2. Selectthe line frequencyaccordingo your Tl advanced Functions _»
geographicalocation: Resporse... Registration ,
 50Hz Line Frequency » Exit
ﬂ EUTOpe: 50HZ 80Hz Channel Info » Help
ﬂ USAJapan: 6OHZ About PMManager

CalibrationFactors
PMManagerenablesyouto adjustpower calibrationfactors,configurethe responseactor, andadjust
energycalibrationfactors.

_ Adjustingthe calibrationfactor makesa permanentchangen the sensor.
G It is stronglyrecommendedhat before makingany changeto the factor, the original
WARNING factorysettingis recordedseparately Thismakesit easier,if required,to later restore
the valueto its originalsetting.

AdjustPowerCalibrationFactors

Theabsorptionof the variousNewportthermalabsorberscanvaryfrom discto disc.Therefore,all Newport
absorbersare individuallycalibratedagainstNISTiraceablestandards Newport sensorsare lasercalibrated
at severalwavelengthsagainsta NISTcalibratedstandardmeter. Formore information on Newportsensor
calibraion andtraceability,refer to AppendixB ¢ Calibation, Traceabilityand individuallyRecalibration

PMManagerofferstwo typesof calibration:
A OverallCalibration- Changeshe calibrationat all wavelengthssimultaneously

A LaserSpecificCalibration- Changeshe calibrationat one specifidaserwavelength

. . . — 73 rch
Adjustthe power calibration -10/x]
Capture Screen...
factors
Preferences...
1. Makesure MeaSUI'ng |S Set fOI’ Zeroing... o Advanced Functions >
Power. Calibration... Registration >
Line Frequency » Exit
2. In OptlonS,SeleCtCahbrate. 1919 R Thermopile L40150LP1-v1 (s/n:345005) NI141 (s/n:444011) Help
. . . W About PMM
TheAdjustCalibrationFactos I T
dialogopens.

TheOriginalareadisplayshe originalMeasurementOverallSensitivity and LaserFactorfields.
TheCurrentwavelengthis displayedeneaththe Originalarea.
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Adjust Calibration Factors b

Original Adjusted

Measurement: -2.000mW Measurement: -2.000mW
Overall Sensitivity: 2.5624E-008 A/W Overall Sensitivity: 2.5624E-008 A/W
Laser Factor: 1.0927 Laser Factor: 1.0927
Current Laser: <.8u
Overall Power Calibration Factor
-
Laser Specific Factor

L

3. Usethe OverallPowerCalibrationFactorscrollbarto attain anaccuratereadingin the Overall
Sensitivityfield in the Adjustedarea,
OR
Enterthe desiredfactor into the text boxabovethe scrollbar.

Adjustingthe overallpower calibration factor effectsboth the Measurementandthe Overall
Sensitivityvalues.

4. Usethe LaserSpecifidractorscrollbarto attain anaccuratereadingin the OverallSensitivityand Laser
Factorfieldsin the Adjustedarea,
OR
Enterthe desiredfactor into the text boxabovethe scrollbar.

Adjustingthe LaserSpecifid-actoreffectsboth the Measuementandthe LaserFactorvalues.

5. ClickSaveto savethe adjustmentfor the activechannel

Configue the ResponseFactor

Theresponsefactor feature findsthe optimum responsdime to enableanaccuratereadingasquicklyas
possible while minimizingthe risk of overshoot,(the erroneousreporting of readingsabove100%of the
full scale) Responséactor adjustmentis only possiblewhenthe sensoris in powermode.
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Capture Screen...
Preferences...
Zeroing...
Calibrate... Registration >
Response... \ Exit
Channel Info Help

About PMManager

Setthe responsefactor e
1. InOptions,selectResponse.

TheAdjustResponseTimeFactordialogopens.

Adjust Response Time Factor X

Apply constant power and press "Scale”.

Actual Measurement: 165.0mW Not Scaled

Time[seconds]

Response Factor
1.3380

00 ¢ i » 20

(s

2. Applyconstantpower,andclickScale.
Whenthe scalingis complete,the scaledvalueis displayedon the right sideof the dialog.

PMManageiUserManual

Q> Newport’

57



Adjust Response Time Factor p 4

Turn off the laser and then adjust the response calibration factor.
Press "Ready" and turn on the laser to display Response Time Graph.

Actual Measurement: 167.0mW Scaled: 167.0mW

10 15
Time[seconds]

Response Factor
1.3380

00 ¢ i » 20

Usethe scrollbar to adjustthe responsefactorin the Responsé-actorarea.
Applyconstantpowerto the thermopile sensoruntil the graphstabilizes.
ClickScale.

Blockthe laserfor severalmomentsto allowthe sensorto cooldown.

o o & w

Adjustthe responsdactor:

A Toreduceovershoot,at the risk of possiblyslowingdown the responseof the sensor lower the
responsefactor

A Tospeedup the responseof the sensor at the risk of possibleovershoot,raisethe responsefactor
8. Clik Ready.
8. Unblockthe thermopilesensor.
9. Takeasecondreading.

10. Repeatsteps5 through 9 until the responses optimized.
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Adjust Response Time Factor X

Turn off the laser and then adjust the response calibration factor.
Press "Ready" and turn on the laser to display Response Time Graph.

Actual Measurement: 167.0mW Scaled: 167.0mwW

100% e L | g SR i

95%

10 15
Time[seconds]

Response Factor
1.4857

00 « [ » 20

AdjustEnergyCalibrationFactors

Bothpowerandenergyreadingsare equallyaffectedby changesn the absorptionand/or sensitivity of the
thermaldisc.Therefore changingoower calibrationproportionatelychangesenergycalibration.In addition,
adjustingthe respmsetime of the sensorcanalsoaffectenergycalibration.Forthis reason,provisionsare
madeto adjustenergy calibrationwithout affectingpower calibration.
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Adjustthe energycalibrationfactors

1. In OpthﬂS,Se|etha|lbrate Select Device(s) |  Configuration Logging | ﬁ — | i
. . . Capture Screen...
TheAdjustCalibrationFactor oreterences..
dla|090penS Zero.ing... Advanced Functions »
Calibration... Registration >
Line Frequency 3 Exit
1919-R Thermopile L40150LP1-v1 (5/n:345005) NI1.417 (5/n:444011) Help
I ‘ M About PMManager
Adjust Calibration Factor X
-Original -Adjusted
Measurement: 0.000) Measurement: 0.000)
Calibration Factor: 1.0109 Calibration Factor: 1.0109
Current Laser: <.Bu
-Calibration Factor
0 L 2.0
TheOriginalareadisplayshe originalMeasurementand CalibrationFactor.TheCurrentwavelengthis
displayedbeneaththe Originalarea.
2. Usethe scrollbarto adjustthe CalibrationFactorin orderto attain an accurateCalibrationFador
reading.
3. ClickSaveto savethe adjustmentfor the activechannel.
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PEPSensors

PEPSensorsare aline of thermopilesensorghat canmeasurebeampositionand beamsizewhile
measuringoower. Thisis accomplishedy addingquadrantdetectorsto the classicathermopiledisc,as
well asa patentedbeamsizedetectorin the center

Position
Measurement
Points

Graph Y-axis Scroll
and Zoom bar

Thumb

T LE e

Beam Size
Detector

Full Ring for power
measurement

ConfigureTrackw/Power Sdtings

Measurewith track w/power + fx)o

Inthe Measuringlist, selectTrackw/Power. x

. . A:PEPS-3-0.5
Thegraphtypesavailablein Trackw/Power measuremenmodeare 5/n:333390
Positionand Stability. 724.0uW

Formore details,refer to Positionand Stabilityin Chapter4 ¢

Featuresof the PMManagerWindow. Measuring: Track w/ Power”

A Functionsapplyto power measurementonly, not to the RL:;E:

positionand sizemeasurementsSeeFunctions h Energy

A Dataloggingncludespositionandsizereadingsin additionto Track wf Power J
power measurementssee LogFiles

Power

A Math channelfunctionality only appliesto power See Math Channels

AdditionalGraphicaDisplayOptions
Foradditionalgraphicdisplayoptions,seePMManagerWindow.
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Chapter6 - Measuringwith PhotodiodeSensos

Thissectiondescribeshow to take measurementsvith photodiodesensos.

AboutPhotodiode Sensors

Whena photon source,suchasalaser,is directedat a photodiodesensora currentis createdproportional
to the light intensityand dependenton the wavelength.

Newportphotodiodesensorssignificantlyreducebackgroundoisebecausehey havea uniquedual
detector sensor,containingtwo identicaldetectorswhichare connectedbackto-back.

Whena uniform signal,suchasbackgroundroom light, falls on the detectorsensor the signalfrom the two
detectorscancelsConverselywhenalaserbeamfallson the sensorit illuminatesthe first detector only
andis detected.Thisis how the sensorsubtractsmost of the backgroundwhile still detectingthe desired
signal.In general 98%o0f the backgroundsignalis eliminated.

Thismeansthat the detector canbe usedin ordinarylaboratorylighting conditions.

Theinstrumentamplifiesthis signalandindicatesthe power levelrecevedby the sensor.
Dueto the superiorcircuitry of the Newportinstruments,the noiselevelis verylow, and Newport
photodiodesensorshavea large dynamicrange,from pico Wattsto Watts.

Sincemanylow powerlases havepowersrangingfrom 5to 30mW,and most photodiodedetectors
saturateat about2mwW, Newportphotodiodesensorshavea built in filter to allow the sensorto measure
up to 30mWor more without saturation.Whenthe additionalfilter is applied,the maximumpower can
rangefrom 300mWto 3W. Photodiodesensorssaturatewhenthe output currentexceedsl.3mAsothe
exactmaximumpower dependson the sensitivityof the detectorat the wavelengthused.

Foramore detaileddescriptionof the principlesof operation of Newport photodiodesensorsrefer to the
Newport Optronicscatalog,availablefor downloadfrom http://www. Newportopt.com

ConfigureMeasurementSettings

If youare planningto repeatsimilarmeasurementsyou canconfigurethe settingsfor eachindividual
sensorandsavethem to the instrument. Thesavedsettingsbecomethe default configurationfor that
channelandare displayedeachtime the channelis opened.

Thefollowing sectionsdescribehow to configure measuremensettingsfor photodiode sensorsand how to
savethem asthe default configurationfor that channel.
Configurationsettingsinclude:configuringlaserwavelengthsrange, averagereadingsand
inserting/removinghe filter.
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Configue LaserWavelengths

Photodiodesensorshavea different sensitivityat different wavelengthsMoreover,the filters usedin the
sensorhavea different transmissiorat different wavelengthsWhenyou choosethe correctlaser
wavelengththe correctionfactor for that wavelengthis automaticallyintroduced.

Youcanselectwhichlaserwavelengthto work with from aneditabledrop down list. Youcanconfigurea
maximumof sixwavelengthgo appearin the drop down list, to simplifychangingrom one laser
wavelengthto another.Lasemwavelengthsanalsobe modified or removed.

Selecta laserwavelength
Inthe Wavelengthlist, selectalaserwavelength.

——— x

A:918D-5L-0D3
| sfm11782

155.5uW

Measuring: Powerw
Wavelength: 1100'D
Range:

Filter:

400

800
1100
1098
B33
Add...
Modify...

Remave...

Add alaserwavelength
1. Inthe WavelengtHist, selectAdd. TheAdd Wavelengthdialogopens.

TheAddoption is only availableif lessthan 6 wavelengthsare listed in the WavelengtHist.

Add Wavelength X

Add Wavelength

350 mm

350 1100

Manuallyenter the wavelength,
OR
Usethe scrollbar or arrowsto configurethe new wavelength.
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2. ClickOKto savethe newwavelengthandclosethe dialogbox.
Thenewwavelengthappearsin the Wavelengthdrop down list.

Modify alaserwavelength
1. Inthe WavelengtHist, selectModify. TheModify Wavelengthdialogopens.

Modify Wavelength X

Modify Wawvelength

& Jmm

350 i 1100

oo ] om

2. Manuallyenter the requiredwavelength,
OR
Usethe scrollbar or arrowsto modify the wavelength.

3. Clck OKto savethe modifiedwavelengthand closethe dialog.
Themodifiedwavelengthappearsin the Wavelengthlist.

Removea laserwavelength

1. Inthe WavelengtHist, selectRemove TheRemove~Navelemyth dialogopens,displayinghe
wavelengthdan the Lase Wavelengthlist.

TheRemoveoption is only availableif more than 1 wavelengthis listedin the Wavelengthlist

Remove Wavelength A:918D-5L-0D3 (s/n:11

Select Wavelength within the list and press Remove

400
&00
1100
1098
633

2. Selectthe wavelengthyouwishto remove.Youcanonly removeone wavelengthat atime.
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3. ClickRemoveo removethe selectedwavelengthandclosethe dialog.
Theremovedwavelengthno longerappearsin the WavelengtHist.

Selectthe Range

Photodiodesensorscoverawide rangeof powers,dependingon the type of sensorin use.Iln order to
provideaccuracyat eachend of the range,the electronicsof the devicemustbe configuredto work in a
rangethat is mostsuitedto your needs.

Configurethe range
A Whenyou know the approximaterangeof the expectedreadings:
Inthe Rangdist, selectarange.Theinstrumentconfigurestself accordingto the selectedrange.

'F‘: A: PD300
s/n:999991

10.00nW

»

Measuring: Power

Wavelength: 6337

Range: 30. Ou‘.‘\f%
Filter: ¢

AUTO

30.0mw

3.00mwW
300uwW
30.0uw
3.00uwW
300nW

30.0nwW

A Whenthe rangeof the expectedreadingsis not known, or highly varyingreadingsare expected:
Inthe Rangdist, selectAUTO.

AUTQnstructsthe instrumentto configureitself in the lowestrangepossiblethat is higherthanthe
latestreadings.
If the readingsexceedl00%of the presentrange,the instrumentreconfigurestself for the
nexthigherrange.

If the readingdsfall below 9%o0f the presentrange,the instrumentreconfigures itself for the
nextlower rangeafter a shortdelay.Thedelaypreventsaninfinite rangechangingoop when
readingsare closeto the end of the scale.

Filter Settings

Most photodiodesensorsare equippedwith an optionalfilter that allowsthem to measure up to 300mWor
more without saturatingthe detector. Theexactmaximumpower is reachedwhenthe readingreachedull
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scale,or whenthe output currentfrom the sensorreachesl.3mA,whichevercomesfirst. Youcanwork
with or without the filter, deperding on whichpowersyouwishto measure.

Configurethe instrument to measure
A Whenthe filter isinserted:In the Filterlist, selectIN

A Whenthe filter isremoved:In the Filterlist, selectOUT

A 9180-5L-0D3
s/n:11782

157.7uW
Measuring P oEr
Wawvelength: 1100w
Range: F00uW

Filter: ouT

h DUTI:}

IM

Makesureto physicallyinsertor removethe filter, accodingto the filter settingselected.
Failue to do sowill resultin erroneousreadings.

Forsensorswith built-in filter state detection,the Filterlist displayshe currentactivesettingonly

PhotodiodeExposure

Photodiodeexposureis currently only supported on 1919-Rdevices.

A ForPhotodiodesensorsmeasuringotal exposureis basedon summingphotodiodepower
measurementovertime

A Inexposuremode,the devicesmeasurel5timesper secondupdatingthe exposuredisplayedon the
screenb timesper semnd

Measuretotal exposure
1. Inthe Measurhglist, selectExposure.

2. Inthe StopMode list, selecteither Manual or Timeout.

3. ClickStart.
Theaccumulatedaserpower exposureandelapsedime are displayed.

A dick Stop to stop measuringhe exposurebefore the chosenperiod (Manualor Timeout).

A dickResetto resetthe readingto zerobeforeanotherreading
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4. Toreturnto the mainpowermeasuremenscreen,n the Measuringlist, selectPower.

CEECE—
“
8.305u
00:05:00 . o
300]mer Stop Madie: | siter Timeou =

St0p abter Tirmes Out|masimisn one hour

8.305u)

Elapsed Time: 00:00:01.0
m

00:00:01 =

LowFrequencyPower

Lowfrequencypoweris supportedon 1919Rand 841-PEUSH 844-PEUSHIevices.

Lowfrequencypower modeis usefulwhen measuringhe averagepower for pulsedlaserswith afrequency
in the ~5- ~100HzZange.Usingthe regularpower modewith sucha lasersourcecancausebeatingeffects
andsaturation of the electronicswhich causeaunstableor incorrectreadingsin manycasesThelow
frequencypower mode solvestheseproblemsusinga speciaimeasurementechniquein the firmware that
synchronizeso the laserfrequency(assuppliedby the user). Thismodeis only supportedwhenusing
PhotodiodesensorgPD306xx)- it is not supportedwhenusingThemopile sensorgwhichnormallydo not
exhibitsuchproblems,astheir responsetime is muchslowerthan photodiodes).

Whenswitchingto low frequency power mode,the firmware insidethe devicemakesseveralchangedo
the waythe electronicsare configuredandhow it measureghe photodiodesignalsto accommodatehe
low frequencypulsesbeingmeasured.

Whilethe LowFreq.PowerMode will improveoverallperformancerelativeto the regularpower mode,
acertainincreasen noiseis still likelyto be obsened. In somecasest maybe possibleto reducenoise
by averagingpower measurementoveralongerperiod.

Measurethe averagepower for low frequencypulsedlasersources

1. Inthe Measuringlist, selectLowFregPower.
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EE

™ x Cha
A: PD300
) 5/n:3323399 \
89.59nW 8
Measuring: Low Freq Power™
Wavelength: 1064w
Range: 3.00uWw
Filter: ouTw
Pulse Frequency: 45.000%
Functi
‘ unctions € AP

Whenswitchingto LowFreq.Powermode, payspecialattention when zeroingthe sensor

2. If required,configurethe Wavelength RangeFilter, and PulseFrequency

3. Inthe PulseFrequencylist, selectModify. TheModify PulseFrequencydialogopens.

<
p— x Channel A Statistics
U : PD300 Min Max Average
5/n:333399 \ 84.93nW  95.45nW  90.55nW
89.59nW 8 9 5 9 n w Std.Dev. Overrange
L] 1.677nW o
Measuring: Low Freq Powerv
‘Wavelength: 1064¥ A
Range: 3.00uww
Filter: ouTv
Pulse Frequency: 45.000%

45.000

A: PD300 [uW)

3.000
Muodify Pulse Frequency A:PD300 (s/n;333399) x

Modify Pulse Frequency

45 Hz
2.500 —
5 « [l 100

2,000 —

4. Inthe Modify PulseFrequencydialog,manuallyenter the requiredpulsefrequency,
OR
Usethe scrollbar or arrowsto modify the pulsefrequency.

A If the frequencysettingistoo low, this mayresultin periodicpositivepower spikesabovethe
averagepowerlevelbeingmeasured

A If the frequencyistoo high,the spikeswill be negative belowthe averagepower level
5. ClickOKto savethe modified pulsefrequency,andclosethe dialog.
Dueto slighterrorsin the nominalinternal clockfrequencyof the measurementevice,or of the laser

pulsefrequency the exactfrequencysettingrequiredfor perfectmeasuranentsmaynot be exactlyas
expected.
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Averagethe Measurements

Toconfigureanaveragereadingfor a photodiodesensorreferto Average

Optimizethe Readings

PMManagercanbe optimizedto achievethe mostaccurateand efficient results.Thissectiondescribeshe
mostcommonlyusedoptimizations:offset, zeroingthe instrument andsettingline frequency.

Applyan Offset

NewportQ @niqueduaktdetector sensordetectand subtract98%of backgroundight. Theresidual
backgroundsignalcanbe removedusingthe Offsetfeature.

Forexample the displayreads0.1 uyW whenthe laseris blocked,andreads20.5uW whenlaserpower is
applied.In this casethe true poweris 20.5- 0.1=20.4uW. Tosubtractthe backgroundapplyan offset
while the laseris blocked.Thedisplaywill now readzero,andthe 0.1 uW backgroundwill be subtracted
from all subsequenteadings.Thelaserpower readingwill be 20.4uW.

Toapplyan offset, seeOffset
If you suspecthe instrumenthasa permanentzero offset, disconnecthe sensorwhile the sensorisin

power measuremenimode.If the instrumentstill displaysa similarreadingevenwhenthe sensoris not
connectedzerothe instrument

Zerothe Instrument

Tozem the instrumentfor a photodiodesensor seeZerothe Instrumert.

SpecifyLineFrequency

Tospecifythe line frequencyfor a photodiodesensorseeSpecifyLineFrequency

Adjug CalibrationFactors

_ Adjustingthe calibrationfactor makesa permanentchangen the sensor.
G It is stronglyrecommendedhat before makingany changeto the factor, the original
WARNING factorysettingis recordedseparately Thismakesit easier,if required,to later restore
the valueto its originalsetting.

Photodiodedetectorsare inherentlyverylinearbut do vary broadlyin sensitivityfrom wavelengthto
wavelength.In addition, Newport PD300modelsare equippedwith both a built in andaremovablefilter to
enablemeasuremenbf higherpowerswithout detectorsaturation. Thetransmissiorof thesefilters
dependson wavelength.ThePD3® hasa built in calibrationadjustmentfor wavelength.Formore
informationon the PD30vuilt in calibrationadjustment,referto AppendixB ¢ Calibration, Traceability,
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andRecalibrationTheusercannotrecalibratethe whole calibrationcurve,but canadjustthe overall
calibration,whichin turn adjustsall wavelengthgroportionately.

Adjustthe power calbration factor e
Capture Screen...

1. InOptions,selectCalibrate TheAdjustCalibrationFactiondialogopens. F—

Zeroing...

TheOriginalareaof the dialogbox displayshe original Measurementand Registration b
CalibrationFactor. peporse. | e

Help
About PMManager

TheCurrentwavelengthis displayedoeneaththe Originalarea

Adjust Calibration Factor X

Original Adjusted
Measurement: 120.0nW Measurement: 120.0nW
Calibration Factor: 0.3001 Calibration Factor: 0.3001

Current Wavelength: 633

Calibration Factor

0.3001

= ]

2. Usethe CalibrationFactorscrollbarto attain anaccuratereadingin the CalibrationFactorfield in the

Adjustedarea,
OR
Enterthe factor into the text boxabovethe scrollbar.

Adjustingthe CalibrationFactorchangeghe calibrationof all wavelengthsy the samefactor.

3. ClickSaveto savethe adjustmentfor the activechannel.

Additional GraphicaDisplayOptions
Foradditionalgraphicdisplayoptions,seePMManagerWindowfor details.
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Chapter7 - Measuringwith Pyroelectrc and PDEnergy
Sensors

Thissectionprovidesan overviewof pyroelectricand PDenergysensorsand describeshow to take
measurementsvith thesesensors.

AboutPyroelectricand PDEnergySensors

Newportpyroelectricsensoraneasureboth frequencyandenergy of pulsedlasers Whena pulsedheat
source suchasalaser,is directedat the detector, atemperaturegradientis createdacrosshe pyroekectric
crystalmountedin the sensor.Thisproducesan electriccharge whichis proportionalto the energy
absorbed.Thedetectorsensorhassophisticateccircuitry uniqueto Newport (patented)that determines
the baselinebefore the pulseisreceivedmeasuresthe voltageafter a pre-determinedinterval,amplifiesit,
andholdsit for a pre-determinedtime.

Dueto this innovativecircuitry, Newport pyroelectricsensorscanmeasureverylong pulsesas well asshort
ones;low energiesaswell ashighenerges. Theycanalsomeasureat higherrepetition ratesthan ever
before possible.

Thedeviceto whichthe sensoris connectedconvertsthis signatlto a digital valueandindicatesthe energy
receivedby the sensor aswell asthe frequencyat whichthe laseris pulsing.Usingthe energyand
frequencyinformation,the PMManagerapplicationis alsoableto displayaveragepower.

NewportPDenergysensordiffer from pyroelectricsensorsn that their detector is a photodiodeinsteadof
apyroelectriccrystal. Theyusea similarcircuit to the pyroelectricsensorsand offer similarfunctionality.
Therefore throughoutthis manual they are includedin the genericterm "pyroelectric*whenreferringto
software and control functions,evenwhenthis is not statedexplicitly.
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Beforeusingthe sensorfor frequencyor energymeasurementsmakesurethat your
laserpower, energy,andenergydensitydo not exceedhe sensorratingslistedin the
specificaions table for the specificsensor.Otherwise you maydamagethe absorber.
Referto the NewportLaserPPower/EnergyMeasurementat www.Newportopt.com,
for full details on eachsensor.

Atestslideis providedwith eachpyroelectricsensorwhichcontansthe same
G coatingasthe pyroelectricdetector. (Youcanobtain additional slidesfrom your
supplier.)
WARNING  ysethis slideto test the damagethresholdof yourlaserpulses.If the laserpulses
damagethe slide,either enlargethe beamor lower the laserenergy until no damage
isdetected.

Tomeasurepyroelectricenergiesproperly, it isimportant that the sensoris not
groundedto the opticalbench.Makesurethat the sensorisisolatedelectricallyfrom
the ground.Eachpyroelectricsensoris suppliedwith aninsulatingmountingpostfor
this purpose.

Configue Measuremen Settings

If you are planningto repeatsimilarmeasurementsyou canconfigurethe settingsfor each individual
sensorandsavethem to the instrument. Thesavedsettingsbecomethe default configurationfor that
channelandare displayedeachtime the channelis opened.

Thefollowing sectionsdescribehow to selectthe measuremenimode,how to configuremeasurement
settingsfor pyroelectricsensorsand how to savethem asthe default configurationfor that channel.
Themeasuremensettingfieldsdiffer for frequencyandenergymodes.
Measurementsettingsinclude:laserwavelength powerrange,diffuser,pulsewidth, and averagereading.

Selectthe measurementmode
Inthe Measuringlist, selectPoweror Energy.

+ [ f(ve

W

A:919E-10-24-10K
s/n: 764318

Measuring: Energy ™

Wavelength: Power

Range:

Diffuser: Energy

Pulse Width:

Threshold: Exposure
L Functions €

Thepyroelectricscreenfieldsdisplayeddependon the modeselected.
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Configue LaserWavelengths
Metallicand PDEnergySensors
Formetallicand PDenergysensorsthe absorptionof the detector coatingvariessomewhataccordingo

wavelength.Thecorrectioncurvefor the absorberis storedin the sensorEEROM.
Thiscorrectioncurveensuresthat the power readingis correctat all laserwavekengths.

A Toconfigurelaserwavelengthsrefer to Configurel asetWavelengthsvhen measuringwith Photodiode
sersors

Broadland (BB)Sensors

Broadband BB)sensorshavelessvariationaccordingo wavelength.Forbroadbandsensorsfixed
wavelengthrangesare provided,similarto thermopilesensors.

A Toconfigurelaserwavelengthsrefer to Specifithe LasetWavelengthwhenmeasuringwith
Thermopilesensors

Selectthe Rarmge

Pyroelectricsensorscovera wide rangeof energieg(from tensof nanojoulesto tensof joules)depending
onthe type of sensorin use.In order to provide accuracythroughoutthe range,the electronicsof the
sensomustbe configuredto the rangeyouare workingin.

Configurethe rangewhen you know the approximaterangeof the expectedreadings
Inthe Rangdist, selectarange.Theinstrumentconfiguesitself accordingto the selectedrange.

Ar919E-10-24-10K
5/n:333009
UVER 1000
2.00]
Measuring: Energy™ 200mJ %
Wavelength: 905
Range: 2.00mJ™ 20.0m
Diffuser: N/A
Pulse width: 1.0ms™ 2.00m]
Threshold: 25%™
k Func'."u:-nsf)I
G While measuringpulsinglasers an erroneousenergyreadingwill resultif the energy

WARNING rangeisnot setup correctly.
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Adda Diffuser

Youcanadda diffuserto somepyroelectricsensorsA diffuserenablesthe energyrangesto reachveryhigh
levels.Whenusinga sensorthat canhavea diffuser,configurethe diffusersettingsin the Measurement
ParameterdArea.

Specifyif adiffuserisin use
In the Diffuserlist, do the following:

A SelectiNif the diffuserisin use

A SelectOUTIf the diffuserisnot in use

’ AcG10E-10-24-10K
5/n:333009

60.97uW

Measuring: Power™
Wavelength: 905
Range: 200ul™

Diffuser: MN/& v[b
Pulse Width: 5.0us
Threshold: 5%™

L Func'."u:-nsB

Whenthe diffusersettingis changed a messages displayedremindingyouyouto either insertor
removethe diffuser

Thissettingis not enabledfor sensorghat are not equippedwith a diffuser- the sensorsare configured
to measurein DiffuserOut mode.

Configurethe PulseWidth

Somepyroelectricsensorscanbe configuredto measurelongaswell asshort pulses.Toaccomplistthis,
the usermust configurethe sensorfor longlaserpulsesor short pulses.

If the pulselengthisincorrecty setto the short settingfor pulseslongerthan that value,the reading
will be erroneouslylow. If it issetto the longersettingfor short pulses the readingwill be correct,but
noisier.

Selecta pulsewidth

Inthe PulseWidth list, selecta pulsewidth.

Forsen®rswith only one pulsewidth setting,the PulseWidth list is unavailableandthe sensoris
configuredto measurein its correctmode
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N

Ar919E-10-24-108K
5/n:333009 5 0us

100us

500us
Measuring: Energy™

Wavelength: 905 1.0ms %
Range: 2.00mJ™
Diffuser: N/A / 5.0ms

Pulse Width: 1.0ms™

Threshaold: 25%™

L Fl.m-:'."l:'-nsE)I

Averagethe Measurements

ThePMManagerapplicationautomaticallyrefinesyour readingsandappliesa moving average Far
pyroelectricsensorsthe PMManagerapplicationaverageshe numberdisplay,not the graphdisplay.

FordetailsseeAverage

Setthe Thresholds

In orderto screenout falsetriggersthe usercanseta minimumthreshold. Threshotl is a percentageof the
full scaleof the presentlyselectedrange.Pulsesabovethe thresholdare understoodto be true readings
that shouldbe recorded.Anythingbelowthe thresholdis assumedo be noiseandisfiltered out from the
recarded setof measurements.

Optimizethe Readings

ThePMManagerapplicationcanbe optimizedto achievethe mostaccurateandefficientresults.
Thissectiondescribeghe mostcommonlyusedoptimizationof zeroingthe instrumentwith the sensor
connected.

Zero the Instrument

Unlikethermopile and photodiodesensorspyroelectricreadingsare slightlydependenton the instrument.
Therefore for the mostaccuratepyroelectricenergymeasurementsit is necessaryo zerothe sensor
againstthe instrumentwith whichit is beingused.After this is done,the sensoris conditionedto work with
that specificinstrument. It is not necessaryo repeatthis procedureunlessthe sensomwill be usedwith a
different instrument. If this procedureis not performed,errors of up to approximately2%may occur.

Forpyroelectric,it isnecessaryo leavethe sensorconnectedwhen zeroingthe instrument
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Zerothe instrument
1. Turnoff the laser. EN o

Capture Screen...

2. Makesurethe instrumentis not in an electricallynoisyenvironmentand

isundistumbed.
Calibrate...

Preferences...

Registration 3
3. SelectZeroing(Settings> AdvanceFunctions> Zeroing). TheZeroing Line Frequency » Eﬂf

Channel Info~ »

Instrumentdialogopens. Help

About PMManager

Zeroing Instrument X

Turn off laser before zeroing.
Note: zeroing takes about 30 seconds.

4. ClickStartto beginzeroingthe instrument.

5. Whenzeroingis complete,clickSaveto savethe zeroing.

6. Inthe confirmationmessageclickOK.

Meadaure the Total EnergyExposure

Forpyroelectricsensorsthe PMManagerapplicationhasthe ability to sumthe total energyof a numberof
pulsesoveragiventime period or numberof pulses.Thisreturnsthe total energyexposureoverthe
selectedperiod. For examge, if the laseris pulsingat 30times per second at 1mJper pulse,andyou
measurethe exposureover 20 secondsthen the total exposureis 30x 1 x 20=600mJ.

Themaximumexposuremeasurementime isone hour

PMManagersupportsexposurewith the 1919Rand841-PEUSE 844PEUSB (843-R-USBdevicesare
not supported.)

Measurethe total exposure

1. Inthe Measuringlist, selectExposure.
TheExposurevindow opensdisplayingthe defaulttime requiredfor the exposure.
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x
’ AB19E-10-24-10K
s/n:333010

a OVER
Measuring: Energy ™
Wavelength: Power
Range:

Diffuser: Energy
Pulse Width: Exposure
Threshold: S Ik‘

B Functions €

A: PE10-C[mm]

Pulses Measured: 0

Stop Mode: |After Timeout +

Exposure measurement will stop after 10 minutes
Time Qut
Stop after Time Qut{maximum one hour)
hh:mm:ss
00:10:00 =

v

Elapsed Time: 00:00:00.0

[ st |
2. Choosea stopmodefrom the StopMode list.
3. ClickStartto beginthe measurement. Stop Mode: s
4. Specifithe TimeOutrequiredfor the StopMode. Time Out Pulse Count
Stop after Time Q) Manual hour)
5. ClickStopto discontinueExposuraneasurement. hh:mm:ss
A Thetotal numberof PulsesMeasuredare displayed 00:10:00 | 5
A TheElapsediimeis displayed
A: PE10-C[mm] Stop Mode: | After Timeout
- Exposure measurement will stop after 10 minutes
Time Qut
Stop after Time Qut{maximum one hour)
hh:mm:ss
00:10:00
458.9m)
Pulses Measured: 78895 Elapsed Time: 00:02:38.4
[ swp |
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AdjustCalibrationFactors

_ Adjustingthe calibrationfactor makesa permanentchangein the sensor.
G It is stronglyrecommendedhat before makinganychangeto the factor, the original
WARNING factorysettingis recordedseparately Thismakesit easier,if required,to later restore
the valueto its originalsetting.

Thesensitivityof the variousNewport pyroelectricsensorsvariesfrom one to another,aswell aswith
wavelengthsTherefore Newport pyroelectricdetectorsare individuallycalibratedagainstNISTiraceable
standards.In addition, the calibrationis correctedin the devicesfor different wavelengths Formore
informationon calibration,referto AppendixB ¢ Calibration Traceabilityand Recalibration

Formetallicsensorswhenthe calibrationis changedat one laserwavelengththe overallcalibrationof
all other wavelengthschangegproportionately.Forbroadbandsensorsthere is an option to adjustthe
calibrationfactor for all wavelengthsor only for a selectedwavelength.

Adjustthe energycalibrationfactor
1. SelectCalibrat (Settings> AdvanceFunctions> Calibrate) m =1

Capture Screen...
TheAdjustCalibrationFactordialogopens. Preferences...
i i . Zeroing... Advanced Functions *
Thecalibrationscreendependswhetherthe Metallicor Exposure... Registration v
. lib m "
Broadbandsensoris selected. Bt
.. . .. Channel Info  » Help
- TheOriginalareadisplayshe originalMeasurementand About StarLab

CalibrationFactor.
- TheCurrentwavelengthis displayedbeneaththe Originalarea.

Adjust Calibration Factor X

Original Adjusted
Measurement: 0.000u) Measurement: 0.000u)
Calibration Factor: 1.0392 Calibration Factor: 1.0352

Current Wavelength: 303

Calibration Factor

1.0352

Metallicsensor
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Adjust Calibration Factors X

Original Adjusted
Measurement: 185.4ul Measurement: 211.5ul
Overall Calibration Factor: 1.1756 Overall Calibration Factor: 1.3411
Laser Factor: 1.0000 Laser Factor: 1.0000

Current Laser: 106D

Overall Calibration Factor

13411

0 < 2.0

Laser Specific Factor
1.0000
0 « 1.9996
BN BT
Broadbandsensor
2. Usethe CalibrationFactorscrollbarto attain anaccuratereadingin the Calibvation Factorfield in the

Adjustedarea,
or

Enterthe desiredfactor into the text boxabovethe scrollbar.
3. ClickSaveto savethe adjustmentfor the activechannel.

AdditionalGraphicaDisplayOptions
Foradditionalgraphicdisplayoptions,seePMManagerWindow for details.
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Chapter9 - Multiple Channels

Thissectiondescribeshow to work with multiple sensorsandchanneldrom variousconnecteddevices.

ConnectMultiple Sensos
It is possibleto attachmore than one Newport sensorto a PCasseveralsinglechanneldevices(841-PEUSB
| 844PEUSBand843-RUSB

PMManagercreatesa channelfor eachsensor/devicehat is selected.

Multiple USBdevicescanbe attachedto the PCby usingmore than one USBport.

Most PCsare equippedwith between2 and 6 USBports. However the USBstandardspecifieghat up to
127 devicescanbe attachedto one USBcontroller. Thestandardrelieson a devicecalleda hub. Hubs
provide portsto allow multiple devicesto be attached.

A 841-PEUSH 844PEUSBEdevicesare buspoweredandtherefore require a hubthat canprovide power
to downstreamhigh-power devices

A 1919Rand843-RUSBare seltpoweredanddo not require power from the USBport
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SelectSensos

ThePMManagerapplicationallowsyouto work with multiple channeldrom variousdevicesat the same
time. Thedevicesmaybe connectedto manytypesof sensordncludingthermopile, photodiode,
pyroelectricor a combinationof different sensortypes.In additionto beingableto connectthe application
to numerouschannelsat once,you canspecifywhich of the connectedchannelsyouwishto view.

Selecta sensor
1. OpenPMManager TheSelectDevice(sHialogopens.

Select Device(s) Diagnostics G x

| Single Channel Devices )

‘B ‘@

91ED-5L-C03 919p-020-12

(s/m: 11782) (s/m: 660053)

843-R-UsE B42-R-USE
L (s/n: 91234) [s/n: B9E6350)

2. Selectone or more sensorswith whichyouwishto work,
OR
If allthe deviesare singlesensortypes,selectthe checkboxabovethe devicesto selectsthem all.
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SelectDeviceOptions
Thissectiondescribeghe availabledeviceoptionsandan explanationabouteachoption.

Whenmorethan one deviceis selected each
devicegetsa channel,but they appeartogetherin
Numberof devicess displayednsideabluecircle  one graphicwindow. Thisis the recommendedvay
to displaymore than one device.
Eachdevicegetsa separategraphicwindow.

|:| Label to identify device(s) Devica #

Labeldisplaysconnecteddevicetype/name

| More... | Opensthe DiagnosticScreerto selecta devicefor
the diagnosticroutine.
Displaysall devices no needto pre-selectdevices.

PMManagere-scangortsto find connected
devices.
[]Open sensors in new window Selectto havetwo PMManagesessionsSee

Multiple Sessions.

Closeghe SelectDevice(sHialogwithout selecting
anydevice

Two ChanneDisplays
Fordetailedinformation on the Settingsand Functionsdeaturesof a ChannelseePMManagerFeatures
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Mergeand Split

Split
- _ . Merge Split
Bydefault, whenstartingPMManagerwith multiple channelsthe channelsare | t || —
am

displayed(split) asLinegraphsin the Displayarea.

Thesplit feature is availableindividuallyin all graphmodes.Eachgraphmode hasits own Y settings,but
sharesthe sameXsettingwith the other display.

A channelis selectedfor focusby clickingits coloredhorizontalline in its ChannelControlwindow.

Createa Math Channefor a selecteddevicechannd by clickingthe relevanticon (locatedabovethe
openeddeviceChannés),see Math Channels

SclectDevicefs) | logging, LFv | |=[X

+ (S0
ccccccc Statistes
verage

' _ A:9180-5L-003 ™ Max
s/n:11782 57.00m)  86.00m!  71.33ml
141.0uW 7 St Dev. Oerrange Total Putses
5 . oom.l 9.913mJ [ ]
Time Frame Merge Split Reset

A 00:00:20 3 |+ /[52] O

Ready

r 2
— x A:918D-5L.0D3 [mW] eI B:9157.020-12 )] Momber of Resding: (] (i) o]~
n B: 5199.020-12 (ottar] — o ) (mies)

sfniso0053 300 | | 00 ]

57.00mJ

Measuring Energy™ 2500
1100

Wisvelength

1000

6000
0500 .00

2000
0,000

0000

Last 10 Pulses

w005 o010 o00015 oosoan [

Range-
Threshold:
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Merge

Clickthe Mergeiconto switchto a mergeddisplay. Merge Split
TheXaxisisthe samefor both channels. | mm
TheYaxissettingis determinedby the settingof the focusedchannelwhenthe iconis o
clicked.

Thecolordesignatiorfor eachchannelis not affected.

A mergeddisplayautomaticallyrevertsto a split displayif one of the channelgs setto the
Trackw/Power measuremenimode,or if the needlegraphis selected.In whichcase both channelsare
displayedin needlemode.

Select Device(s} | logging. $¥e | _|=[x

ccccccc Statistics

x
A:918D-5L-0D3

™ M werage
) sfni11782 2.000uW  1.775mW  217.6uW

\ e werrange
_ 0saW 200.5uW | ..
e raver A oo:::):ao NS ECE=]

A:518D-5L-0D3 [wW] W] ||
3000

o050 00055 o010 000515
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Multiple Sessions

Multiple Sessionsefersto havingeachdeviceappearingnitsownd A y & (of PI@I&nager Thisfeature
is not the standardunderstandingof two instancesof the sameprogramrunningindependentlyeven
though there aretwo tabsdisplayedn the Taskbar.

Enablemultiple sessions
1. Connectiwo devicesto the computer.

Starta PMManagersessiorwith one deviceselected.
Normally,whena sessioropens,it is maximizedo fill the monitor.

2. Reducehe screensizesoit doesnot expandto fill the entire monitor.

3. ClickSelectDevice(s)andselectthe other device(highlighted).

4. Selectthe optionto Opensensordgn newwindow (highlighted).

Select Device(s) Diagnostics G x

Single Channel Devices £

Qa

919p-020-12 9180-5L-0D3
s/m: 660053) {s/n: 11782)
§43-R-USE 843-R-UsSB

A s/n: 636350) (s/r: 91234)

|| Open sensors in new window

5. ClickOpenSensors.

4

6. Inthe newopenwindow, clickin the upperright corner to reducethe display.
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7. Positionthe screenssotheir displaysare separate.

Statistice Statistice

win - Sversge
18.80uW  46.10uW  43.34uW

sber Covaee  Tmemme
4,412uW 0

wn ax cermge
2000m)  50.00m)  36.00m)

Sen Currangs Tota P TIME Frame
11.40m) 0

Thisdisplaymethod mayhavea purposewhen certaintime-relatedanalysesrerequiredbecausesach
X-axiscanhaveits own definition. Eachchannelis giventhe samedefault color.

Howeverthe method doesnot allow performingMath Channebperationsbetweentwo channelsOnly
operationson the samechannelare available SeeMath ChannelsMoreover, the option to
CaptureScreenputputs only the selectedchannelandnot both channels.
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Trackw/Power

Whenone of the channelss setto the Trackw/Powermeasuremenimode,the graphsare forcedinto split
modedisplay,anda mergeddisplayof the graphsis not possible.

0.000W 331.0mW 129.2mW
118.0mW | o=, =5

L

A 308-CAL [mw == (&~ 8: 50{150)a-PPs(s

X =0.36mm
k +0.86mm
sze: 4.73mm

Time i)
. J

Theaboveimageshowsthe PEPSensordisplayedn Trackw/Power modeasthe orangePositiongraph
andpower from anothersensorasthe Linegraphin blue.

Sincethe focusisthe orangedisplay the Statisticsvindow displayshe resultsof power measuredwith the
PEPSensor.

TheGraphSetupalsocorresponddo displayin focus.In either case Mergeis disabled.
Theoption, Applyto All, is unavailablen this displayconfiguration.

T TEYS ils k ) '[}5
£,

%, Line i~ .
£ Position
4]y Histogram =
g“;.i’ Stability
luly Pulse Chart -
v Nesdle Apply to all
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Viewthe Listof ActiveSensors

Viewalist of all the currently active sensors
ClickSelectDevice(sjrom the menubar. Thecheckedsensoris the activesensor.

Select Device(s) Diagnostics G X

| Single Channel Devices &)

|

919p-020-12 918D-5L-003
s/n: 660053) (s/n: 11782)
843-R-USB 843-R-USB

A (s/n: 705550) (s/n: 91234)

Clickthe expand/revealtriangleto minimizethe list whenmultiple devicesare connected.
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Chapterl0 - Math Channels

Math Channelgrovidea meansto perform built-in mathematicaloperationsand userdefinedfunctions
involvingany numberof devicechannels.

Math channelfunctionalitydoesnot applyto positionandsize.
If asensorin the Trackw/Powermodeis selected Math channelfunctionalitywill be appliedto the
powerreadings.

Addand Closea Math Channel

Adda math channel
Clickthe Add Math Channeicon. A Math Channels addedto the ChannelArea.

In examplebelow,a Math Channels addedto the ChanneAreabelowthe

seconddevicechannel.

l . A:918D-5L-0D3

EachMath Channethat is opened duringa PMManagersessions

s/n:11782

assigned colorandgiventhe nextavailableletter (startingwith the 46.30uW
letterda b @ -
Multiple Math Channelsanbe openedon the samedevicechannel. Wowclergth: 1300
Closea math channel - S
Clickthe a - tidat is exposedwhenhoveringthe mouseoverthe area. |a o 15p02012 *
5/n:660053
130.0m) )

AdjustDefaultOperations hn

Thedefaultoperationis A/Bwhena Math Channels created.Thiscanbe
adjustedby selectingother devicechannelsand mathematicaloperators.

Close

Sdect anadditionaldevicechannelfrom the devicechanneldist. 0

Selectan additionalmathematicaloperatorfrom the mathematicaloperatorlist.
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Formulaicon

Createa UserDefinedFormula
Inadditionto the built-in operations,a Math Channetanperform user
createdoperations.

Createa userdefined formula

1. OpenaMath Channé Designatedas"M" Math Channel @ B: 10A-P
2. Clickthe Formulaiconto openthe formulafield.

3. Enterthe functionin the formulafield.

ExampleEnter(B*A)/A"2
Use"" for power. Sin()andother functionscanalsobe used.

4. If thereisamistakein the formula,the cursormovesto the locationof the error, enablingyouto
correctthe error.

selectDevice(s) | loggng. LF. [_[=[x
+ o
Channel M Stotistics
i- A: 918D-5L-0D3 won Max rerage
. s/n:11782 0000 E+00  1.439E+03  370.7 E+00
154.8uW 19 38 E+00 sta.Dev. Overmnge
. 395.7 E+00 31
e imeFame Merge solit Reser
A 00:00:20 = |} (52| D
A - -
ns >
A: 9180-51-003 [uW] uw ~ - B: 9199-020-12 [mW] -
: : SRR oees) |t S0 ) ETR
/660053 3000 2000
15800
2500 1500 -
UV UL s
1200
1500 1000
000
1000 000
o o0 000 -
x 2000
y A —_— 2000
M: (B*A)/AN2 ] 2000 i i 0000 i i
19.38 E+00 00:26:45 002650 02655 00:27:00 0026:45 002650 002655 027.00
] Time (ims) Time (hem:s)
[BA|fA%2 (]
M: (B*A)/a%2 [£+03] -
M (B7aana €03 03 ~
2000
1600
1600
1400
1200
1000
0500
0500
a00
0200
0000 i i
0026245 002650 002655 00200
Time ()
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Viewthe math resultin the Statisticsarea
Clickthe coloredline of the Channeli a & the ChannelArea. Theexamplebelow displaysthe built-in
function, A/B, mergedwith the channelsshownon the previouspage.

Theverticalaxiscontrol wasusedto bringthe plotsinto view

selectDevicels) | logging. e [_|7|X

Channel M Statistics
Min ax Average
1261E+00 1439E+03 4103 E+00

39.19 E+00 | it i

Time Frame. Merge Salit Reset

A w:00:20 = | k|22 O

M: [BA)/A2 [E+03] [Ems] (|-

002405 ooz110 2415 00:24:20
Time (umis)
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Chapterll- LogFiles

Thissectiondescribeshow to work with log filesin conjunctionwith Newportdevices.

Theloggingoptionsare accessibleviathe Loggingnenuor the LogControl.

LoggingMenu

Statitics

nnnnnnnn

-

a Az F1504-88-26 M0 Max Average
+/m:621723 \ 24.00mwW 3.128W B51.4mW
960.0mwW 960 0 2
.Omw

e Ovemange

St D
617.7mW o

A co:00:52 | ¢ |k 55 lz0

LoaControl

LogSettings

DefaultLogFiles

A Windows8 andWindows 10 savelogfiles in the PMManagerfolder
C\Userd<userxDocument§$PMManagej.

If the userchangeghe defaultfile location,the systemretainsthe new default locationevenafter
reinstallationof a new versionof the software.

Changehe log file nameand location
1. Clickthe LogSettingsicon. TheLogSettingsdialogopens.

11. ClickBrowse.

12.1f required,changethe log file nameandlocation.
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Configue LogFile Settings

It is possibleto log just one screenof data,specifythe duration of the log or the numberof measurements
to be taken.

LogOneScreenof DataOnly

Logone screenof data
1. Clickthe LogSettingsicon.. ThelLogSettingsdialogopens

Log Settings X

Log one screen of data

File Name: C:\Users\Murray\Documents\StarLab\747068_04.txt

* Stop after Time Qut

Duration: Interval:
00:10:00 00:00:30
* Sample Average
Stop after Readings
Number Of Readings Store All Readings
100 . U '
* Sample Average

2. Checkhe Logone screen of date option.

3. ClickBrowseandselectafile locationto savethe log data- otherwise,the log datais savedto the
defaultfile andlocation,asdisplayedn the FileNamearea.

SeeDefaultLogFiles

PMManageiUserManual 93

Q> Newport’



ConfigureLog Duration

Configurethe log duration
1. Clickthe LogSettingsicon. TheLogSettingsdialogopens

Log Settings X

[ Log one screen of data
File Name: C:\Users\itzik.bendayan\Documents\StarLab\Multi_12.txt

_

(®) Stop after Time Out

Duration: Interval:
00:10:00 00:00:30 =
Unlimited ®) Sample () Average

() Stop after Readings

Number Of Readings Store All Readings
100 ‘ |J ,

Unlimited * Sample Average

]

Clearthe Logone screenof dataoption.
SelectStopafter TimeOut.

Specifythe Durationor alternativelysetto unlimited

a M wN

Whenloggingpower readingsatime interval canbe setfor measurementgonfiguredto stop after
time out. Theinterval determineshow often ameasuremenis takenandaddedto the log.

Whenthe interval is setto 00:00:00,all availablemeasurementsare logged.

SelectSampleto log one sampleper interval,
OR
SelectAverageto loganaverageof all the readingsin aninterval.

6. ClickBrowseandselectafile locationto savethe log data,
OR
Thelogdatawill be savedto the defaultfile, as displayedn the FileNamearea.

7. ClickOKto savethe log settings.
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Configue the Numberof Measurements

Qonfigureloggingto end after a specifiednumber of pulses
1. Clickthe LogSettingsicon.. ThelLogSettingsdialogopens.

Log Settings X

D Log one screen of data

File Name: C:\Users\Murray\Documents\StarLab\747068_04.txt | |

() Stop after Time Out

Duration: Interval:
00:10:00 00:00:30
* Sample Average

(®) Stop after Readings
Number Of Readings Store All Readings

100 U »

* Sample Average

] [ n

Clearthe Logone screenof dataoption.
SelectStopafter Measuremens.

Enterthe numberof pulsesyouwant to measurein the Numberof Readingsield.

a » DN

Inthe Stopafter Measurementsarea,dragthe scrollof StoreAll Reading$ar to the right to setthe
value.Asyou movethe scrollbar, the headingabovethe barchangedo Oneout of # pulses.Youcan
chooseonein 3, 10,30,100,300,o0r 1000pulses,

OR

Dragthe scrollbarto the left. Thetext abovethe barchangego Storeall Readings.

6. SelectSampleto log one sampleper interval,
OR
SelectAverageo log anaverageof all the readingsin aninterval.

7. ClickBrowseandselectafile locationto savethe log data- otherwise,the log datais be savedto the
defaultfile, asdisplayedn the FileNamearea.

8. ClickOKto savethe logsettings.
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Beginand Enda Log

Beginalog
Clickthe BeginLogicon (redcircle).

Max Byerage
&/n621723 24.00mW 3.128W 851L.4mW

960.0mW 960.0mwW swpes overange

617.7mW o
o B: PESO-V2

sfn:512141

" & Statutics
Az F1500-88-26 Min

Tene Frame Merge Spit Reset
A oo:00:82 3 |k 5RO

E

[

BeginLog

00:01:28
TheLogControliconschangeto displaya StopandPausecon. 7ATORR 07 .txt

™

A Thetime left before loggingstopsindicatesthe time remainingin the time rangethat wasselectedfor
the measurement.

A Hoverthe mouseover the button to displaythe loggingtype.

No changesanbe madeto the settingsin the Measurement 00:02:23
Parametersor GraphConfiguratiorAreasthroughoutthe log process EaAAEEIIL
duration.

3

Log one screen of data.
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Pausealog
Clickthe PauseL.ogicon.

Restarta log 00:0:10
Clickthe BeginLogicon. 747068_09.0xt

Endalog
1. Waitfor the logtime to elapse,

or, -
Logging

747068 _11.ixt
1. Clickthe show/hidearrowto viewthe OpenFilein LogViewer, or to openthe file locationwherethe log
is stored. Thedrop-down LoggingMenu at the top of the screencanalsobe usedto opena logfile.

Clickthe Stopiconstop.

Open File in Log Viewer

Log File Location

000000
47068 11.4xt

It is possibleto adda note to a displayedogfile.

SeeViewLogFiles i

AddNotesto a LogFile

Add notesto logfiles
1. Openthe file in LogView.
TheNote dialogis locatedat the top, belowthe Title bar.

U:\My Documents\PMManager\764318_04.txt Select Device(s) | Configuration ,  Loggingy ¥
- ¢ o Text field to add a note string u

Channel A Statistics

Click to save note with file

\1 Min Max Average
- 950.0nJ 1.270u) 1.108u)

I_Og File Std.Dew. Overrange Total Pulses
41.45n) 0 41416

Merge Split

k==

2. Enteranote into the text field.

3. Clickthe iconto savethe note to the logfile.
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Choosehe LogFileFormat

Lodfilesare storedby the PMManagerapplicationastab-delimitedtext files.
Twofile formatsare avalablein the software:

A Standard
A ExceFriendly
Thetwo formatsdiffer only in the waythe timestampis recordedin the file.

StandardFormatLogFiles

Standard~ormatis the defaultformat. It isusedin older versionsandis retainedin newer versionsof
PMManagerfor backwardscompatibility.

In this format, the timestampis recordedashours,minutes,secondsandfractionsof a second.
Forexample:12:34:56.789for the 841-PEUSE 844-PEUSBand 843-RUSBdevicesusingThermopileand
Photodiodesensors)where 12 isthe hours,34is the minutes,56 isthe secondsand 789is the fraction of a
second.Forthe 841-PEUSH 844-PEUSBdevicesusingPyroelectricand PDenergysensorsthe timestamp
appearsas12:34:56.789321where 789321is the fraction of a secondwith microsecondorecision.

ExcelFriendlyFormatLogFiles

Thisformat shouldbe usedwhen usingMicrosoft Exceto processdatastored in the logfiles.

In this format, the timestampis recordedin secondsandfractionsof a se@mnd, in amannermore suitedto
Excethanthe Standardiormat.

Forexample:45240.789qfor the 841-PEUSH 844PEUSBand843-R-USBdevicesusingThermopik and
Photodiodesensors)vhere 45240is the numberof whole secondqequalingl2 hoursand 34 minutes),and
789isthe fraction of a second.

Forthe 841-PEUSH 844-PEUSBand 843-RUSBdevicesusingPyroelectricand PDenergysensorsthe
timestampappearsas45240.789321where 789321is the fraction of a secondwith microsecondrecision.
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Selectthe LogFile Format

Youcandefinearesolutionwindow whereall channelmeasurementsvithin atime window are written to
the logfile andwill havethe sametime stamp.Providedthat this window is largeenough,it will eliminate
the casesvherebysomemeasuementshaveno valuesin specifictime stamps.

1. Openthe LoggingPreferenceg4Option> Preferences Logging).

Preferences x

‘ Startup | Communication ‘ Logging ‘ Advanced ‘

Flush file every:
Time resoluﬁon:

Log file format:

O Standard format (HH.MM.SS.microsecs)

® Excel-friendly Format (SS.microsecs)

[_] Open Log Viewer automatically when log finishes

[ o] [ Gl
2. Selecteither Standard=ormator ExceFriendly Format.
With the 841-PEUSH 844-PEUSB1919R and843-RUSBdevicesusinga pyroelectic or PDenergy
sensortimestampsare storedin the log file with microsecondrecision(sixdecimalplacesafter the

decimalpoint) and havearesolutionof 1us.
Usingathermopile or photodiodesensorstimestampsare storedwith millisecondprecision.
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Chaper 12 - ViewLogFiles

Logfiles maybe viewedgraphicallyin the PMManager: LILX A QobgWidw2ryasiext in NotePador asa
spreadsheetn Microsoft Excel.

UploadFiles
Theprocesdor uploadingfiles differs dependinguponthe device.
Uploadfilesfrom 1 9 XR3evice

Touploadfilesfrom 1919Rdevice,simplyremovethe USHlashdrive from the deviceandattachit to a

computer.
1919 Rstorethe filesin adirectory calledLogFiles.Thelogfilesin PMManagerfriendly format canbe
openeddiredly from the USBflashdrive similarto anyother file that PMManagerstoreson the computer.

Accesghe LogViewer

Openalogfile in PMManagerlog viewer
1. Openthe FilemenuandselectOpen.TheOpenFiledialogopens.

. Cpen File Az Text
v . ¢ Menachem » My Documents » PMManager - || Search PMManager

Organize + Mew falder

J PL

. PMManager

. Scanned Documents

. Skype Call Recordings

. SQL Server Management Studio Expre
J Visual Studio 2005

J Visual Studio 2008

J Visual Studio 2010

11782 01t 11782 02t 11782 036t 11782 _04.bt

Multi_01

File name: *txt - ’Textdocuments(*.bct] vl

| Open |v| [ cancel |

Fordetailsof the defaultlocation for logfiles,seeDefaultLogFiles

2. Selectthe requiredfile andclickOpen.Thelogfile opensin the PMManagert LILJ A Qoglianery Q &
Inthis example alog file havinga Multi prefix is selecteddenotesmultiple channelswere logged.
Numericprefixesindicatea one-channellogfile.
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LogViewerWindow

Thissectiondescribeshow to changethe perspectiveor resolutionof a displayedgraph,andhow to setlog

format preferences.

QYD Rlewport PMManager

_ & Notes: Mults channel log file
<
«r‘ A 9180-5.-003
- e
) 400.0m 10170
b T Log File e
@ 13.35uW

e

Zoomln, ZoomOut

Changinghe perspedive or resolutionof a displayedgraphcanbe doneby a combination

of editingthe limits of the Y-axisand/or manipulatingthe scrollbar Thumb.

Zoomingfeaturesfor displayedgraphsor logfilesfor Trackw/Power Stability
measurementsare discussedn Featuresof the PMManagerWindow.

Method 1

Method 1 isillustratedin the LineGraphsetupprocedure Thezoomingis affectedby
editingthe min and maxvaluesof the Y-axisand by pressingon, andslidingthe Thumb(as
indicated by the & K | yidRpésitionthe displaywithin the new limits.

Method 2
Thetop andbottom bordersof Thumbare identified with doubleverticalarrows.Pressing
on, anddragginga border affectsthe zoomby changinghe min and max Y-axisvalues.

A Y-maxvaluesby the blackarrow: Dragginghe border down, decreaseshe value.
Dragginghe borderupwards,increaseghe value.

A Y-min valuesby the white arrow: Dragginghe borderdown, decreasehe value.
Dragginghe borderupwards,increaseghe value.

A Postion the new zoomdisplayif needed with thed K | yisedf the Thumb.

=B

¥

Graph Y-axis Scroll
and Zoom bar

Thumb
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Resetthe zoom
Changehe settingsin the channelareaor the rangein the graphconfigurationarea.

Specifyloggingformat preferences
Thedefaultformat of aloggingfile is setin the Loggingab preferences.

1. Inthe Optionsmenu,selectPreferencesThePreferenceslialogopens.

Preferences X
Startup Logging | Advancad |

Flush file every: v

2. ClickLogging

Log file format:
(O standard format (HH.MM.55. microsecs)

() Excel-friendly Format (SS.microsecs)

[[]open Log Viewer automatically when log finishes

=) = )

3. Selectthe logfile format.
4. If required,selectthe option to openthe logfile automaticallywhenloggingends.
5. ClickOKto savethe settings.

ViewLogFilesin NotePad
Thissectiondescribeshow to view logfiles in NotePad.

Openalogfile in NotePad

1. Openthe FilemenuandselectOpenFileAsText.
TheOpenFiledialogopens.

2. Navigateto the logfilesdirectory.

3. Selectthe requiredfile, and click Open.
Thelog file opensin NotePad.
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LogFilesEntries

- Portionof a2Zhannellogfile in NotePaddisplayingoower or energywithout tracking

| PC Software:PMManager Version 3.10 Build 8

1 =wxxxx* Warning: Do not modify this file. Changes may prevent ERRERRE®

1 =exxxxx* the pPMManager Log reader from opening the file correctly. ==r=x==z==
;Lq?ged:23[03/2014 at 15:36:43

;File version:5

; Graph Mode:split

;Notes:Standard Time Format

;Channel A:843-rR-uUsB Photodiode 918D-sSL-0D3 (s5/n:11782) EF1.24 (5/n:91234)

;Channel A:Details

s Name : 91 8D-SL-0D3

;Graph e:Line

;Graph color:RGE(14,104,168)
sUnits:w

; Settings :Measur ing:Power

; Settings ::wavelength:1100

; Settings :Range : 300uw
;Settings:Filter:ouT

;Channel A:statistics
sMin:3. 500uw
sMax:290. 6uw
sAverage:114. 9uw
;5td. Dev. :69. 99uw
;Ooverrange:0

;:First Pulse Arrived : 28/08/2014 at 15:36:43.370000

Timestamp Channel A
0:00:00. 000 2.259e-004
0:00:00. 066 2.263e-004
0:00:00.132 2.270e-004
0:00:00.198 2.273e-004
0:00:00. 264 2.266e-004
0:00:00.330 2.257e-004

Thefirst paragraphidentifiesthe PMManager graphmode,loggingtime, andany note that wasaddedby
the Add Notesto a LogFileoption.

Thenext paragraphsontainthe informationthat describethe devicessensorsgchannelassociation,
parametersper channelwhenthe log measurementwasmade,followed by statisticsfor eachchannel.

Thenext sectionisthe datathat wasmeasuredUsingthe FirstPulseArrivedvalue,11:05:23.98000@sa
basisthe timesin the first columnare the incrementalchangesn the X-axis.
After newreadingson both channelshavebeenloggedthe math channelis evaluated.
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Alogfile for Trackw/Poweris similarin form to other logfiles, but with addedinformation. Thelogfile

Pation of a 1£hannel,Trackw/Power logfile in NotePal

|Pc Software:PMManager Version 3.10 Build 8

1 #xxxx2* warning: Do not modify this file. changes may prevent EEEERER AR

1 #*xxxxx* the PMManager Log reader from opening The file correctly. **®*%*=x=x
Lo?ged:23/0312014 at 15:41:39

File version:5

;Graph Mode:split

;Notes:Excel Friendly Time Format

;Channel A:343_ﬂ?”53 Photodiode 918D-SL-0D3 (5/n:11782) EF1.24 (5/n:91234)

;Channel A:Details

s Name : 91 8D-5L—-0D3

;Graph e:Line

;Graph Ccolor:RGE(14,104,168)
units:w

; SetTings :Measuring:Power
;Settings:wavelength:1100

; Settings :Range:300uw
;settings:Filter:ouT

;Channel A:statistics
sMin:10. 40uw
sMax:-209. 3uw
sAverage:125. 6uw
;5td.Dev. -39 77uw
;overrange:0

sFirst Pulse Arrived : 28/08/2014 at 15:41:39. 826000

Timestamp channel A
0. 000 8.220e-005
0.067 8.170e-005
0.134 8.150e-005
0.200 8.160e-005
n 27 R 120e-005

includespower, position,andsizedata, whichevergraphis shown.When Stabilitygraphis shown, the final
datafrom the Dataareaare included.

OpenLogFilesin Excel
Openalogfile in Microsoft Excelsothat the logfile canbe processedasa spreadsheet.

Openan Excellog file from within the PMManagerapplication

1. Selecteither Openor Open FileAsTextfrom the Filemenu. TheOpenFiledialogopens.

2. Selectthe directoryin whichthe logfile is stored.

3. Clickthe filenameof the requiredfile.

4. Rightclickthe file iconin the upperwindow.

5. Fromthe pop-up menu,select OpenWith ¢ Microsoft Office Excel
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‘older

i

le name: | 2670 Rename

Select

- 0 e

267 2pen Multi_01 -
PBrint Copy.bt
Edit

Scan for Viruses. ..

Open with ¥ Microsoft Office Excel

Nohepad

Share with 3
- . . E\"a’ordPad
—|  Restore previous versions

Multi 01 ¢t

ML R Choose default program...

Send to

Cut

Copy

Create shortout
Delete

Text Files (".txt) [v]

Properties [ Open

v [ Concel

Openan Excelogfile from outside the PMManagerapplication

1. Usethe WindowsExplorerto locateandselectthe logfile.

2. Rightclickthe file name,andselectOpenWith from the pop-up menu,andselectMicrosoft Excelfrom

the submenu

3. Thelogfile opensinsideExcelsa spreadsheetwith two activecolumns:Energyin joulesand

Timestampn seconds.

Opena standardformat logfile in Excel

Alogfile storedin the standardformat canalsobe openedusingMicrosot Excelput it is more difficult

than openinga logfile storedin ExcelFriendlyformat. Formore details,refer to the Microsoft ExceHelp

section.

1. Fromthe Windowstaskbar,selectStart¢ All Programs; Microsoft Exceto open Microsoft Excefrom

Windows.Microsoft Excelopens.

2. InExcelfrom the menuselectFile¢ Open.TheFileOpendialogopens.

Inthe Filesof Typearea,selectTextfiles.

4. Navigateto the directoryin whichthe logfile islocated(seesectionDefaultLocationand Namefor Log
Files;by default,the PMManagerapplicationdirectoryis under\ProgramFiled Newport Optronics).
Selectthe logfile iconandclickOpen.The Textimport Wizardopens.
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§
Text Import Wizard - Step L8 (SRR

The Text Wizard has determined that vour data is Fixed Width.

If this is correct, choose Mext, or choose the data type that best describes your data.
Criginal data type

Choose the file type that best describes your data:
(@ Delimited - Characters such as commas or tabs separate each field.

(") Fixed width - Fields are aligned in columns with spaces between each field.

Startimport atrow: |1 = File origin: 437 : OEM United States

Preview of file C:\Users\Barry\Documents' \PMManager11782_01. twt,

1 ;PC Software:PMManager Versiom 3.10 Build B8 &
E wkwkdsd Harning: Do not modify this file. Changes may prevent ekl Y

!
3|1 **kdidd the PMManager Log reader from opening the file correctly. %***% B
;Ln-gged:Z'?.r’DE.r’ZDlll at 13:40:31

;File Version:5

4 |

5. Inthe Originaldatatype area,selectDelimited(the default)andclickNext.
Thesecondstageof the Textimport Wizardis displayed.

§
Text Import Wizard - Step 2.8 |

This screen lets you set the delimiters your data contains, You can see how yvour text is affected in the preview
below,

Delimiters

Tab

[7] semicolon [ Treat consecutive delimiters as one
|:| Comma
(] space
[T] other:

Text gualifier: |~ |E|

Data preview

; BC Software:PMManager Version 3.10 Build 8 -

I wwsessds WHarning: Do not modify this £file. Changes may prevent e e |_|
dddkkddkd the PMManager Log reader from opening the file correctly. #*ewsss B

s Logged:27,/,08/2014 at 13:40:31

;File Version:5

< |
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6. Inthe Delimitersarea,checkTab(the default.)

7. ClickFinish.Thelogfile opensasa

spreadsheet.

[
I A

:File Version:5
;Graph Mode:Split

L= e RN = T, R R TR N R

[ e
Wk = (O

;Graph Type:Line

TS

;Units:W

fod [P [P | b | b | b |
fd | = | D (LD | DRD =] | CT

sMIn:3.500uW
sWax: 290.0uwW

& (BB

;Overrange:0

s
]

Lo La | pd R
[ =R e R = ]

Timestamp
0:00:00.000
0:00:00.066
0:00:00.132

0:00:00.198
N=Nn=nn 764

(TR R L R T R K
[ IR =S TR %

x]
Ti

:Channel A:Details
;Mame:9180-5L-00D3

JAverage:114.9uW
:Std.Dev.:69.99uW

B C D E

;PC Software:PMManager Version 3.10 Build 8
| #xExEE®E Warning: Do not modify this file. Changes may prevent ***+*e==

| #ExEXEE the PMManager Log reader from opening the file correctly, ¥*#®***=
:Logged:28/08/2014 at 15:36:43

:Notes:Standard Time Format

:Channel A:843-R-USE Photodiode 918D-5L-0D3 (s/n:11782) EF1.24 (s/n:91234)

;Graph Color:RGB(14,104,168)
Jsettings:Measuring:Power
;Settings:Wavelength: 1100
JSettings:Range:300uW
;Settings:Filter:OUT

:Channel A:5tatistics

:First Pulse Arrived : 28/08/2014 at 15:36:43.370000

Channel A
2.20E-04
2.20E-04
2.27E-04
2.27E-04

7 ITE.NA
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Chapterl3- PreferencesandFeatures

SaveSensoiSettings

PMManagerprovidesarangeof sensoroptimizationoptionsthat can be adjustedto deliverthe most
accuratereadings Wheneveryou changethe valueof a parameterin Settingsjt is savedasthe valuefor
this parameterto be usedthe nexttime this sensoris connected.

Formore information on configuringand optimizing measurementsettingsfor the varioussensortypes,see
the following:

A Measuringwith ThermopileSensors

A Measuringwith PhotodiodeSensors

A Measuringwith Pyroelectricand PDEnergySensors

Preferences

1. Clickthe Preferencescon =l in the title bar, andselectPreferences.
ThePreferenceslialogopensconsistingof four-tabs:
1 StartUp
1 Communication
1 Loggirg
1 Advanced
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StartUp

Preferences X

Startup ‘ Communication

Legging | Advanced |

[] Restart devices on application startup

On startup:
) Show Select Device dialog
) Open all sensors
®) Open last configuration

) Select configuration file

Thetable below describeghe Startupoptions

Option Description

Restartdeviceson application WhenPMManagerbegins all connecteddevicesarerestarted

startup

ShowSelectDevicedialog Whenselected alwaysshowSelectDevicgs)windowwhen
PMManagerstarts.

Openall sensors Whenselected,connectsto all deviceswithout showingSelect
Device(syindow

Openlastconfiguration Whenselected usespreviousPMManagerconfiguration
settings.

Selectconfigurationfile Whenseleded, enablesthe buttons Browseand Savecurrent
configuration.
A Usebrowseto loadan existingconfigfile
A Tocreateanew configfile, enterthe file namein the text

field, andclick Savecurrent config
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In additionto Openlastconfigurationand Openfixedconfigurationin the StartUppreferencesyou canalso
save,andlater open,multiple configurationsfrom the Configurationdrop down menu.

Select Device(s) | |Configuration . | Logging + a-,

Open Configuration...
Recent Configurations

Save Current Configuration...

Communication

Thereare three communicationoptions.

Use USE devices

Use Wireless devices Configure...

Use Fthernet devices

A UseUSBDevices
A UseWirelessDevices
A UseEthernetDevies

Whenan option is selected that device(s)s includedin the SelectDevices(s3earching.

CIic to selectwhichfound device(shareto be usedin the currentsession.

Logging
Navigateto the Loggingab to specifythe loggingpreferences

Preferences X
Logging Advanced

Flush file every:

Log file format:

) Standard format (HH.MM.55.microsecs)

@ Excel-friendly Format (SS.microsecs)

[] Open Log Viewer automatically when log finishes
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Thetable below describeghe Loggingoptions

Option Description

Flushfile every SetPMManagerto zerologfile every60 (default),10,and 3
seconds

Logfile format Setlog format aseither Exceltype (default) or standard

OpenLogViewerautomatically HavelLogViewautomaticallyopenwhenlogisfinished
whenlog finishes

Advanced

Navigateto the Advancedab to specifyfhow PMManagerhandlesfirmware downgradeand software

graphicsrendering.
Startup Communication Logging Advanced

[ ] Allow firmware downgrade

[ ] Use software graphics rendering

Option Description

Allow firmware downgrade Allowsloadinga firmware versionthat is lower than the installed
firmwarein the device.
SeeUpgradelnternal Software

Usesoftwaregraphicsendering Useof this option if PMManagerdisplaysanygraphicanomalies

Exportand Print a ScreenCapture

It is possibleto capturea PMManagerwindow as.pngdfile or sendit to print.
Theentire screenis capturedexceptthe Functiondialog.

Thisoption workswith activemeasuremensessionandwhenviewingalogfile.

Export a screencapure asa PNGfile

e 1
1. Clickthe cameraicon.—— A dialogopensoverlayingthe screenthat includesthe capturedscreenand
option buttons.
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Capture Screen X

— u
| A2 LS
| wreriza

Default printer

T
. . o tol
2. Tosaveto aPNGile, cI|ck.

TheSavedialogopens.Bydefaultthe files are savedin the StartLalfolder:
\UseikMy Doauments PMManager
If required,changefile location.

3. Enterafile name.
4. ClickSave.

5. Enterthe file namein the Filenamefield.
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Exporta screencaptureto a printer

1. Clickthe 9 . Adialogopensoverlayingthe screenthat includesthe capturedscreenand option
buttons.

Capture Screen X

b ™ Baage

13,000 AT 77U
FoT AT

FASIUW =]

J lnlm.u 2| s 0

i
i — . - wnd )
wefne]

Default printer

2. Click“ to print directly to the default printer. TheDefaultprinter is alwaysselected.

3. Toprint to adifferent printer, de-selectthe option andclickPrint. ThestandardWindowsdialogopens
to selecta different printer.

Whenopened the Functiongdialogis adjacentto the channeldialog.Youcanselectthe
Functionsdialogand moveit anywhereon the screen.However the dialogclosesvhenyou click
anywhereelseon the screensothat the dialoglosesfocus.Thus regardlesf its postion, the
Functiondialogis not includedin the CaptureScreeroption.

Diagnostics

TheR S @ Airteghal softwaremustbe upgradedwhen a newerversionof the internal softwareis released;
or afault isdetectedwith the device.

PMManagerprovidesdiagnasticstools that checkdevicestatusandupgradeaR S @ AirGegh& software.
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Upgradelnternal Software

UpgradeaR S @ Airtben@ Ermware
1. Openthe SelectDevice(sHialogscreenandclick Diagnosticsn the title bar.

2. Clickthe Upgradebutton

2. ClickBrowseto locatethe file.
PMManagerrecognizeshe correctfile if it islocatedin the selectedfolder.

3. ClickStartto beginthe upgrade.
Theupgradeprogresderasingprogrammingfinished)is displayedn progressars.

PMManagergeneratesa messagef the deviceis loadedwith a more recentversionof firmware.

Downgradingmay causedegradationin performanceand is not recommended.
SeeAllow firmware downgrade.

Whencomplete,clickDoneto closethe updatewindow.
TheUpgradeoption becomeddisablal and a flashingmessages displayedat the bottom of the Diagnostics
window, with instructionson how to repeatthe upgradeif required.

Pleasevisit NewportQ @ebsite (www.Newportopt.com), for the latestdevicefirmware information.

UpgradeSensorSoftware

ThePEPSeriesof Thermopilesensorscontainsoftwareto supporttheir positionandsizemeasurement
capabilities Similarly hew thermopile sensorsalsocontainsoftwarein the sensoritself.

Upgradethe sensorsoftware

1. ClickUpgradeSensorTheUpgradeSensoiSoftware dialogwindow opens.

| Upgrade Sensor Software X
|
1) Select file: | C:\Program Files\StarLab\firmware\PYAL165.BIN [;

2) Press 'Start' to begin:
This will take about 2 minutes

Note: if cannot communicate with a device after upgrade, unplug it from USB and reconnect it!

Sensor Name Version Status

.=« Pyroelectric PE25-C (s/n:333008) 165 not started
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2. ClickBrowseto locateandselectthe bin file for the sensor.

3. ClickStartto beginthe upgrade.

A Ifthe bin file hasalreadybeenupgraded, a messagesksif youwishto continue.
A Theupgradeprogress(erasing programmingfinished)is displayedn progressbars

Accesdelp

Accesghe PMManagerHelp
1. Doone of the following:

1 SelectOptionsCogwheet>Help
1 ThePMManagerHelpmoduleappears
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AppendixA - DeviceSpecifications

Thisappendixprovidesspecificationnformation about the following devices
841-PEUSH 844-PEUSB843-RUSBand1919R

841-PEUSH/ 844-PEUSBSpecifications

Thermal,PhotodiodeSensorinput Specifications

Variesaccordingo sensorin use.SeeNewportLasePower/Energy

Measurementrange Measurementat www.Newportopt.com, for full detailsof eachsensor
Inputrange 15nA- 1.5mAfull scalein 16 ranges

Ato D samplirg rate 15Hz

Ato Dresolution 18 bits plussign(0.0009%esolution)
Electricalaccuracy +0.25%t+20pAnew; +0.5%t50pAafter 1 year
Electricainput noiselevel 500nVor 1.5pA+ 0.0015%of input range@3Hz
Dynamicange 9decadeq1:10"9)

Measurementange Variesaccordingto sensorin use

Input range 0-6Vfull scale

Ato D samplingrate 10KHz

Ato Dresolution 12 bits no sign(0.025%resolution)
Electricalaccuracy +0.25%new; +0.5%after 1 year

Electicalinput noise level 2mvV

Loggingates 10KHz

General Specifications

Userselectedlv, 2v, 5v, or 10vfull-scale;0.03%resolution. 1000hms

Analogoutput impedance
Polarity of analogoutput Inner connectorpositiveand outer connectornegative(shield)

Analogoutput accuracy +0.4%a2mV

Numberof channels 1 channel

Dimensiongm) 841:117mm x 68mm x 32mm/ 844:105mmx 80mmx 29mm

Mass 0.43Kg

USBspecifications Fullspeed buspowered,highpower device,oneinterrupt IN endpoint
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843-R-USBSpeifications

Input range 15nA- 1.5mAfull scalein 16 ranges

Ato D samplingrate 15Hz

Ato Dresolution 18 bits plussign

Electricalaccuracy +0.25%+20pAnew; £0.5%t50pAafter 1 year

Electricainput noiselevel 500V or 1.5pA+ 0.0015%of input range@3Hz

Dynamicrange 9 decadeq1:10"9)

Inputrange 0- 6Vfull scale

Ato D samplingrate 500Hz

Ato Dresolution 12 bits no sign(0.025%resolution)

Electrcalaccuracy +0.25%new; £0.5%after 1 year

Electricainput noiselevel 2mvV

Detectorcompatibility Thermopile(includingPEP photodiodeand pyroelectric(PEC)

PCinterface(optional) uUsB

Analogoutput 1vfull-scale;0.03%resolution.100 ohmsimpedance

Polarity of analogoutput Inner connectorpositiveand outer connectornegative(shield)

Analogoutput accuracy +0.2%(of reading)+0.3%of full scalevolts

Dimensiongm) 114wx41dx212h

Mass 0.47Kg

Display 320x 240pixel TFTLMD; Activearea~70x ~52mm

Displaydigital height 15mm

LCDlighting L!EDpperatesfrom cha_rgeror battery _
Lightinglevelcanbe adjustedbetween3 levelsusingon/off button.

Bargraphsegments 310

Battery 2xLHon 3.7V,5.2Amphour battery packbuilt-in
DC12-16v,1W

Chargeiinput Chargetime approx.5 hours
Automaticallystopschargingwhenbatteryisfull
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A With low backlight: Thermal Photodiode19, Pyroelectricl6
Operationbetweencharges A With mediumbacklight: Thermal/Photodiodel 7, Pyroelectic 15
A Wwith highbacklight: Thermal/Photodiodel 5, Pyroelectricl3

PMManageiJserManual 118

Q> Newport’



M o MR@pecifications

Thermal,PhotodiodeSensorinput Specifications
Input range 15nA- 1.5mAfull scalein 16 ranges
Ato D samplingrate 15Hz
Ato Dresolution 18 bits plussign
Eledrical accuracy +0.25%+20pAnew; £0.5%t50pAafter 1 year
Electricainput noiselevel 500nVor 1.5pA+ 0.0015%0f input range@3Hz
Dynamicrange 9 decadeq1:10"9)
Inputrange 0- 6Vfull scak
Ato D samplingrate 500Hz
Ato Dresolution 12 bits no sign(0.025%resolution)
Electricalaccuracy +0.25%new; £0.5%after 1 year
Electricainput noiselevel 2mvV
Detectorcompatibility Thermopile(includingPEP photodiode and pyrodectric (PEC)
PCinterface(optional) USBRS23Zmaxbaudrate 115200)
Analogoutput 1vfull-scale;0.03%resolution.100ohmsimpedance
Polarity of analogoutput Inner connectorpositiveand outer connectornegative(shield)
Analogoutput accuracy 10.2%(of reading)+0.3%of full scalevolts
Dimensiongm) 114wx41dx212h
Mass 0.47Kg
Display 320x 240pixel TFTLCDActivearea~70x ~52mm
Displaydigital height 15mm
LCDlighting L!EDpperatesfrom cha}rgeror battery _
Lightinglevel canbe adjugted between3 levelsusingon/off button.
Bargraphsegments 310
Battery 2xLHon 3.7V,5.2Amphour battery packbuilt-in
DC12-16v,1W
Chargeiinput Chargetime approx.5 hours
Automaticallystopschargingwhenbatteryisfull
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A With low backlight: Thermal Photodiode19, Pyroelectricl6
A With mediumbacklight: Thermal/Photodiodel 7, Pyroelectricl5
Operatian betweencharges A Wwith highbacklight: Thermal/Photodiodel 5, Pyroelectricl3
Batterychargewill be depletedfasterif a USBflash driveisleft
pluggedin the 1919Rmeter.

Logperiod 1 secto 1000hours
Max points stored onboardper file Limitedonly by USBcapacity
Maxpointsdirectto PClile in realtime Unlimited
Max points storedonboard Limted only by USBcapacity
Realtime loggingof power 15HzOnboard USBRS232
Realtime loggingof energy 5000HzOnboard USB30HzRS232
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AppendixB ¢ Calibration,Traceabilityand Recalibration

Newportdevelopsthree maintypesof sensorsthermopile, photodiode,and pyroelectric.Eachtype of
sensomeedsto be calibratedandrecalibratedin a specificway.

Newport ThermopileSensors

Newportdevelopstwo kindsof thermopile sensors; SurfaceAbsorbersandVolumeAbsorbersThissection
describeghe rangeof both kindsof Newportthermopilesensors.

SurfaceAbsorbers

BB(Broadband)Absorber

A specialrefractory coatingis usedto providehighabsorptionfrom the UVthroughto the IRon standard,
high power density,broadbandmonitor sensorsThiscoating withstands very high power densities(up to
20 kwW/cm?)without changingcalibration. Theabsorptionability of this coatingis above90%for mostof its
range.

EX(Excimer)Absorber

TheEXAbsorberprovideshighabsorptionin the UV,and canwithstandboth the pulseenergiesandthe
averagepower of excimerlasers.Thesediscsalsohaveexcellentabsorptionfor 10.6mand other
wavelengthsConsequentlythey canalsobe usedfor other typesof lasers.

LPL (longpulse)Absorber

Thisabsorberhasa very high damagethreshold for long pulse(ms)or continuouslasersandis therefore
offered for usewith high powerandenergylasers.lt is calibratedfor the spectralrange

250-2200nmwith somesensorsalsobeing calibratedfor 2940nm.It is not suitablefor longwavelergth CO2
operation.

LP(LongPulse)Absorber

TheLPAbsorberhasa particularlyhighdamagethresholdfor long pulse(ms),or continuouslasersandis
therefore offered for usewith high power sensors.It is calibratedfor usewith the YAGaserat 1.064m,or
the CO2aserat 10.6m,andabsorbsabout 90%at thesewavelengths.

VolumeAbsorbers

P (Pulse)TypeAbsorber

Themodelswith the P suffix,are usedwith pulsedlasersand havea specialabsabing glasswith an
absorbanceof 95 +2%overthe operatingrange. Sincethe surfaceis glassijts reflectivity doesnot change
evenif damagedor melted locally.

HE/HE1(HighEnergy)Absorber

TheHEand HE1Absorbershavea particularlyhighdamagethresholdfor pulsedandrepetitively pulsed
lasers of both the shat and long pulsevariety. TheHEandHE 1Absorbersare usefulwherethe highest
pulseenergiesandaveragepowersare used.
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SVAbsorber

TheSVAbsorberis the absorberof choicefor difficult applicationswith short pulseshavingboth high
averagepower densty and highenergydensity.

Theabsorptionof the variousNewportabsorbersasa function of wavelengthis shownbelow:
ThermalSensors

100

a0

80

Absorption %

o

s0

20

QA 1 14 20 100
wavelength pm

FactoryCalibrationof ThermopileSensors

Theabsorptionof the variousNewportthermalabsorberscanvaryfrom discto disc.Therefore,all Newport
absorbersare individuallycalibratedagainstNISTiraceablestandards Newport power/energymeterswith
the broadbandor Ptype absorbersare individudly calibratedby laserat severalwavelengthsagainsta NIST
calibrated standardmeter. Themeter canbe switchedto givethe exactcalibrationat the various
wavelengthsfor example Argon,YAGandwhere applicable CO2.

TheEXtype detectoris calibraed by measuringhe ratio of absorptionin the UVto that at 515nm.In both

casesthe total absorptionis measuredusingan integratingsphere.Thedetectoris then calibratedwith an
argonlaserandgivena correctionfactor from this ratio.
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Linearityand Accuracyof ThermopileSensors
Linearity

Thelinearity of mostNewport thermal detectorsis specifiedto be 1%overthe specifiedpower rangeof
eachparticularinstrument,andis periodicallytested by Newport

Formodelswhoselinearity is not tested overtheir entire range,samplesare randomlychosenand
periodicaly testedovertheir entire range.Thetest is performedwith a highpower laserthat coversthe
entire detectorrangeusingarearleakdetector for comparison.Therearleakdetectoris alow power
Newportdetectorthat haspreviouslybeentested for linearity. In all casesthe linearity of the detectorsis
traceableto electricalstandards.

Accuracyof Calibration

Sincethe instrumentsare calibratedagainstiNISTstandardsthe accuracyis generallyl%at the power level
at whichthe calibraion hasbeenperformed. Thisaccuracyhasbeenverified by checkinghe scatterof the
resultswhenseveralnstrumentsare calibratedagainstthe samestandard. Themaximummeasurement
error is lessthan the sumof the specifiedaccuracyandlinearity. Shcethe linearity is also1%,the maximum
error in measuremenis generallylessthan 2%.

Seehttp://www. Newporiopt.com/lasermeasirementinstruments/laserpower-energy
meters/tutorial/calibrationprocedurefor a completeanalysisof Newportcalibrationaccuracy.

Adjustthe power calibration for one wavelengthonly
1. Applyknownlaserpowerandwait for measuremento stabilize.

2. Select Calibrate(Options > Advanced~unctions> Calibrate)
TheAdjustCalibrationFactorsdialogopens.

Adjust Calibration Factors X

Original Adjusted
Measurement: -1.000mW Measurement: -1.000mwW
Overall Sensitivity: 2.5624E-008 A/W Overall Sensitivity: 2.5624E-008 A/W

Laser Factor: 1.0927 Laser Factor: 1.0927

Current Laser: <.8u

Overall Power Calibration Factor

1,0000

Laser Specific Factor
1.0827
¢ >
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TheOriginalareadisplayshe originalMeasurementOverallSensitivityand LaserFactorfields. The
Currentwavelengthis displayedoeneaththe Origiral area.

3. Adjustthe LaserSpecifid-actoruntil the Adjustedmeasuremenequalsthe powerappliedto the
sensor.

Adjustingthe LaserSpecifid-actoreffectsboth the Measurementandthe LaserFactor values.

4. ClickSaveto savethe adjustmentfor the activechannel.

Forunits that havedifferent calibrationfactors(e.g.,CO2YAGpor VIS) selectthe correctlaser
wavelengthfrom the main ConfigurationAreabefore calibration.Onlythe calibrationof the chosen
laserwavelengthchanges.

Formoreinformation on calibratng all wavelengthgproportionately,refer to FactoryCalibrationof
ThermopileSensors

Changingpower calibrationalsochangsenergycalibrationproportionately.However changinghe
energycalibration doesnot changethe power calibration.

Recalibratiorfrom a KnownSourceof LaserEnergy
Newportsensorsare equippedwith one overallenergycalibrationfactor.

Recalibratefrom a known sourceof laserenergy
1. Applythe knownlaserenergy SelectCaibrate (Options>Advanced~unctions> Calibratg

TheAdjustCalibrationFactordialogopens

Adjust Calibration Factor X

Original Adjusted
Measurement: 0.000] Measurement: 0.000)
Calibration Factor: 1.0109 Calibration Factor: 1.0109

Current Laser: <.8u

Calibration Factor

1.0109

The Originalareadisplayshe originalMeasurementand CalibrationFactorfields.
TheCurrentwavelengthis displayedoeneaththe Originalarea

2. Adjustthe Calbration Factoruntil the Adjustedmeasurementqualsthe energyappliedto the
sensor.

3. ClickSaveto savethe adjustmentfor the activechannel.
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Forunitsthat havedifferent calibrationfactors(e.g.,CO2YAGpr VIS) selectthe correctlase
wavelengthfrom the main ConfigurationAreabefore calibration.

Changingnergycalibrationat one wavelengthwill affectall other wavelengthgroportionately.
However changngthe energycalibrationwill not changethe power calibration.

NewportPhotadiode Sensos
This sectiondiscussesgalibrationof Newportphotodiodesensors.

FactoryCalibrationof PhotodiodeSensors

Photodiodedetectorsare inherentlyverylinearbut also havea largevariationin sensitivitywith
wavelength.In addition,the Newpat modelPD30is equippedwith both a built in filter andremovable
filter to allow measuremenif higherpowerswithout detector saturation. Thesdfilters alsohavea
transmissionthat dependson wavelength.Therefore the PD30Chasa built in calibratian adjustmentfor
wavelength.

Thesensitivityof variousNewport photodiodesensorscanvaryfrom oneto anotheraswell aswith
wavelengthsTherefore Newportphotodiodedetectors areindividuallycalibratedagainstNISTiraceable
standardsoverthe entire operatingrange of wavelengthdor both filter out andfilter in. Thecalibration
curveis normalizedto the correctabsolutecalibrationat 632.8nm usinga HeNelaseragains areference
meter traceableto NIST.

Thespectralsensitivitycurveof the detector andthe spectraltransmissiorcurveof the filters are fed into
the sensorEEROMT hisinformationis usedto setthe gainto the propervalueat wavelengthsother than
the wavelengthat whichthe instrumentwascalibrated.Whenthe userselectshiswavelengthon the
instrument,the correctionfactorfor that wavelengthis applied.

Linearityand Accuracyof PhotodiodeSensors

Sincethe instrumentsare calibratedagainstNISTstandardsthe accuracyis generally+2%at the
wavelengththat the calibraion hasbeenperformed. Themaximumerror in measuremenwill be lessthan
the sumof:

calibrationaccuracyt linearity + inaccuracydueto errorsin the wavelengthcurve+ variationsin gain with
temperature

Thelinearity of the photodiodedetectoris extremelyhighanderrorsdueto this factor canbe ignored.
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Maximum Errorasa Functionof Wavelengthand Filter

Wavelength Error, Filter Out

PD30C-3W  PD300- UV PD300 IR

220-250nm +6%

250-360nm +3%

360-400nm +10% +10% +3%

400-950nm +3% +3% +3% +5%
950-1100nm +5% +5% +5% +4% +10%
1100-1700nm +4%

1700-1800nm 7%

Add£2%to error for filter in (x4%for PD306UVfrom 220to 300nm).

UserRecalibration
AdjustCalibrationFactorsof PhotodiodeSensors

Adjustthe power calibration factor
1. Applythe knownlaserpower.

2. SelectCalibrate(Options> Advanced~unctions> Calibrate)

TheAdjust CalibrationFactordialogopens

Adjust Calibration Factor X

Original Adjusted
Measurement: 120.0nW Measurement: 120.0nW
Calibration Factor: 0.3001 Calibration Factor: 0.3001

Current Wavelength: 633

Calibration Factor

0.3001

TheOriginalareadisplayshe originalMeasurementand CalibrationFactor.
TheCurrentwavelengthis displayedbeneaththe Original area.

Adifferent wavelengthcanbe selectedin the MeasurementParametersirea.
3. Adjustthe CalibrationFactoruntil the Adjustedmeasirementequalsthe powerappliedto the sensor.

4. ClickSaveto savethe adjustmentfor the activechannd.
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Therelative readingsat different wavelengthsare fixed by the wavelengthcalibrationcurvestoredin
the sensoEEROMWhenchanginghe calibrationat one wavelength the calibrationat all other
wavelengthschangegproportionately.

NewportPyroelectic PDEnery Sensors

Thissectiondiscussesgalibrationof NewportpyroelectricsensorsTwotypesof absorbersurfaceare used
in Newportpyroelectricmeasuringsensors:

A Metallic

A Broadband

Metallic

Metallic sensorgdo not havea BBsuffixin the sensomame. Theyhave a partially reflective multi-layer
metalliccoatingthat absorbsapproximately50%of the laserpulse(seeimagebelow).
Themetalliccoating permitsveryhighrepetition rates,up to 5000Hz aswell asrelativelyhighdamage
threshold.
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Broadband

Broadlandsensorshavea BFsuffix (or with legacysensorghe BBsuffix)in the sensomame.Theyhavea
broadbanddarkabsorbingcoatingto provide high absorptivityfrom the UVthroughthe IR.Thiscoatingcan
withstandenergydensities,up to 0.8)/cmz2for short pulsesand 2J/m2for long pulseswithout changing
calibration.

Theabsorptionof this coatingis above90%for mostof its range(seeimagebelow)

Thiscoatingis availablefor the PE5SGand PE25aswell asdiffuserversionsof the same.
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Absorptionof Newport PyroelectricAbsorbers
Absorption(%)vs.Wavelength(nm)
Calibration

Thesensitivityof the variousNewport pyroelectricsensorsvariesfrom one to another,aswell aswith
wavelengthsTherefore Newport pyroelectricdetectorsare individuallycalbrated againstNISTiraceable
standardsln addition, the calibrationis correctedin the devicefor different wavelengths.

Newpott pyroelectricdetectorsare calibratedusinga 1.06pumrepetitively pulsedlaserreferencedto aNIST
traceabk thermalpower meter. Theaverageenergyis setto the averagepower of the standardpower
meter, dividedby the laserfrequency.ThemetallicPE25 and PE50sensorsare alsocalibratedwith an
excimerlaserat 248nmto correctthe rather largeabsorptionvariationsin that spectralregionwith those
sensors.
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Thespectralabsorptionof the detector coatingis measuredspectroscopicallgndthe absoption curveis
usedto correctthe calibrationfor other wavelengthsWhenthe userselectshiswavelengthin the
PMManage application,the correctionfactor for that wavelengthis applied.

Accuracyof Calibration

Sincethe instrumentsare calibratedagainstNISTstandardsthe accuracys generally3%at the energylevel
andwavelengthat whichthe calibrationhasbeenperformed. Thisaccuracyhasbeenverified by checking
the scatterof the resultswhenseveralinstrumentsare calibratedagainstthe samestandard. Themaximum
error in measuremenwill be lessthan the sumof the specifiedaccuracylinearity,and inaccuracydueto
errorsin the wavelengthcurve.Thenon-linearity is approximately2%.

Forerror due to wavelength seetable below.

Inadditionto the aboveerrors,the readingof a pyroelectricsensorchangeswith frequency.Thedevicehas
abuilt-in correctionfor this error. Forfrequenciesabove50%of maximumfrequency,inaccuraciesn this
correctioncanincreasethe total error up to 3%.

Themaximumerror in measurementvill be less,andin generalwill be considerablyless,than the sumof
the abovementionederrors.

Seehttp://www. Newporiopt.com/lasermeasuremerdinstruments/lasefpower-energy
meters/tutorial/calibrationprocedurefor a completeanalysisof Newportcalibrationaccuracy.

CoatingType
Wavelength
Broadband Metallic

190- 350nm +2% 2%
400- 800nm +2% 2%

1064nm 0 0

2-3um +2% 2%

10.6um +5% +15%

Recalibratiorfrom a KnownSourceof LaserEnergy

Recalibratefrom a known sourceof laserenergy

1. Applythe knownlaserpower.

2. SelectCalibrate(Options>Advanced-unctions> Calibrate)
TheAdjustCalibrationFactordialogopens.

Thecalibrationdialogdependswhetherthe Metallic or Broadbandsensoris selected.
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Adjust Calibration Factor X

Original Adjusted
Measurement: 0.000ul Measurement: 0.000u)
Calibration Factor: 1.0392 Calibration Factor: 1.0392

Current Wavelength: 905

Calibration Factor

Metallicsensor

Adjust Calibration Factors X

Original Adjusted
Measurement: 185.4ul Measurement: 211.5ul
Overall Calibration Factor: 1.1756 Overall Calibration Factor: 1.3411
Laser Factor: 1.0000 Laser Factor: 1.0000

Current Laser: 106D

Overall Calibration Factor

1341
0 20
Laser Specific Factor
1.0000
0 « > 19996

Broadbandsensor

- TheOriginalareadisplayshe originalMeasurementand CalibrationFactor
- TheCurrentwavelengthis displayedoeneaththe Originalarea

Adifferent wavelengthcanbe selectedin the MeasurementParametersarea.
Adjustthe CalibrationFactoruntil the Adjustedmeasurementequalsthe powerappliedto the sensor.

ClickSaveto savethe adjustmentfor the activechannel.

Formetallicsensorswhenthe calibrationis changedat one laserwavelength the overallcdibration of
all other wavelengthsshangegroportionately.

Forbroadbandsensorsthere is an option to adjustthe calibrationfactor for all wavelengthsor only for
aselectedwavelength.
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PeriodicRecalibration
AllNewportequipmentis factory-calibratedaccordingo NISTraceablestandardsDueto the drifting
nature of electroniccomponentsgquipmentshouldbe returnedto a servicecenterfor recalibrationon a

periodicbasis.
PMManagerprovidesanindicationwhenrecalibrationis duein the following three examples:

WhenSelectinga Device
An orangewarningtriangleadjacentto a sensoriconindicatesthe sensorand or the instrumentshouldbe
factoryrecalibrated.
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