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About this Manual

This manual describes how to operate the Ophir StarLab application with any of the following Ophir
measuring devices:

PC Interfaces (without buttons and a display panel)

e Juno+ compact sensor to USB interface

¢ Juno compact sensor to USB interface

¢ Juno-RS compact sensor to serial RS232 interface

e Pulsar-4, Pulsar-2, Pulsar-1 — Fast multi channel and triggered
e Quasar Wireless Bluetooth interface

¢ USBI Interface — Sensor to USB interface

¢ EA-1 Ethernet interface

Power/Energy Meters

e Centauri

e StarBright

e StarLite (with enabled USB communication)

* Nova-ll — also facilitates log file upload from the meter to PC
e Vega - also facilitates log file upload from the meter to PC

Meter/Sensor Combo Devices

e Ariel
e |IPM

How the Document is Organized

This manual describes installation and operation in the following order:

e Install the StarLab Software

e Connect the measuring device

e Using the StarLab application

e Sensor and device information in Appendices A through B
o Safety and Compliance in Appendix C

Definition of Terms

The Ophir devices are referred to in this manual as device or instrument. When a connection is opened
between the device and the StarLab software running on your PC, the controls and the measurement
information is displayed in what is referred to as a channel. Using the StarLab system, you can view each
channel’s laser power and energy information. You can work with multiple channels depending on the type
of device you have and the number of free USB ports you have on your PC.
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Chapter 1 - StarLab and Devices

This section includes the following topics:

StarLab Features

Package Contents

L[]

System Requirements

Install StarLab

StarLab Features

StarLab converts a PC into a laser power/energy multi-channel analysis workstation.
The StarLab software features include:
* Extensive graphic display of data:
- Line Plot, Histogram, Pulse Chart, Simulated Analog Needle, Position, and Stability Graph
- Multiple data sets on separate graphs on the same screen
¢ Advanced measurement processing
- Power/energy density, scale factor, normalize against a reference
- Multi-channel comparisons
- User defined mathematical equations: channels A/B, etc.
¢ Connect additional devices during active measurements
+ Data logging for future review
- Displayed graphically or saved in text format
- Exported to an Excel spreadsheet
e Printing of graphs and data

* Interfaces and supports data logging with Ophir’s devices
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Package Contents

Each measuring device purchased from Ophir ships with various peripherals, depending on the device.

When you receive a device package, inspect the packaging before unpacking. Evidence of damage should be

noted and reported immediately. Unpack and check the contents against the relevant list below.

Centauri

The Centauri package contains the following items:

Centauri device

USB cable

RS232 cable

2.5 mm mono ‘Phono’ plug X 3 — for Analog output, external trigger and TTL output.
12v power supply

StarBright

The StarBright package contains the following items:

StarBright device

USB cable

RS232 cable

2.5 mm mono ‘Phono’ plug — for Analog output
12v power supply

StarlLite
The StarLite package contains the following items:

StarlLite device

USB cable

2.5 mm mono ‘Phono’ plug — for Analog output
12v power supply

Juno+

The Juno+ package contains the following items:

Juno+ device
USB cable

2.5 mm mono ‘Phono’ plug — for Analog output

StarLab User Manual 0 Oph i r®
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Juno
The Juno package contains the following items:

e Juno device
e USB cable

Juno-RS
The Juno-RS package contains the following items:

e Juno-RS device

e Serial cable for RS232 communication

e 12v 2A AC/DC power supply Ophir P/N 7E05093A with 2.5x5.5mm Screw Lock Connector
and Center Positive Polarity

e For the Analog Output SMA Connector: you can order Accessory cable 7E01541 SMA to BNC (not
supplied)

Nova ll
The Nova-Il package contains the following items:

¢ Nova-ll device

e 12v power supply
e USB cable

e RS232 cable

Vega
The Vega package contains the following items:
* Vega device

e 12v power supply
e USB cable

e RS232 cable

Quasar
The Quasar package contains the following items:

e Quasar device

e 12v power supply

Pulsar
The USBI package contains the following items:

e Pulsar device
e USB cable

StarLab User Manual 0 Oph i r®



EA-1

The EA-1 package contains the following items:

¢ EA-1 device

e Ethernet cross cable (for initial configuration)

e USB-A to USB-Mini-B cable (for initial configuration)

e Ophir 12v DC power supply

¢ 2x mounting brackets, 4x M3 screws for attaching the brackets to the device, 1x hex key

Ariel
Please refer to the Ariel manual. The Ariel manual can be downloaded from our website

IPM
Please refer to the IPM manual. The IPM manual can be downloaded from our website

StarLab User Manual 0 Oph i r®



System Requirements

To run the StarLab application, you need a computer with the following minimum requirements:

CPU Intel® Core i7-2600 CPU @3.40 GHz 3.40 GHz

RAM 4GB

Operating System Windows 7 / 8 /10 /11 (32-bit or 64-bit)

Display 1024 X 768 resolution (17” minimum recommended)

Install StarLab

Install StarLab software

1. Download the latest StarLab application from:
https://www.ophiropt.com/laser--measurement/software/starlab-for-usb

2. Double clicking the executable file ‘StarLab_Setup.exe’ starts the install process for the StarLab
application.

e The InstallShield™ Wizard dialog opens, and guides you through the installation process
* When the installation is finished, a StarLab shortcut icon appears on the desktop

e If you are installing StarLab for use with an Ophir USB device, the software installation also
completes the USB driver installation. You can now connect Ophir USB devices.

StarLab User Manual O Oph i r®
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Chapter 2 - Connect Devices

After completing the software installation, follow the instructions in the relevant section below to connect
the device to your PC.

When you start StarLab, it recognizes the connected device(s) and responds according to the options
specified in the Preferences dialog. You can manually select which device(s) connect to StarLab.

Connect a Centauri
After completing the software installation, connect the Centauri meter.

#* If this is the first time you are connecting the Centauri to your PC, via USB, ensure Windows is running
in Administrator mode.

1. Connect the sensor to the sensor input located on the meter.

2. Connect the USB cable between the USB OTG port located on the top meter, and your PC.

OUTPUTS OUTPUTS

SENSOR INPUT ANLG TTL 5 TRIG SENSOR INPUT ANLG TTL O
RS232 =

12VDC
M CHANNEL B e/ D ——— e e

3. Alternatively, if using Ethernet® connectivity and not USB, connect a network cable to the Ethernet
socket located on the side panel of the Centauri meter, and check the Ethernet settings on the meter.

Refer to the Centauri USER MANUAL for instructions on setting up the meter’s network IP.

*Ethernet connectivity is available from meter firmware version 5.02 up.

o InStarlLab, click Select Device(s) and verify Use Ethernet Devices is selected.

Select Device(s) k‘fﬁ, G‘P), m, G X

Use Ethernet Devices

Finished searching for devices Configure Ethernet Devices...

o Click Configure Ethernet Devices. The Ethernet Device Setup dialog opens.
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If you have a computer with more than one Network adaptor in use, select the relevant Network
adaptor from the ‘Choose Network’ pull down.

Ethernet Device Setup X

Choose Network:

Default

Choose Ethernet devices f| Intel(R) Ethernet Connection (4) 1219-LM (172.16.48.154)
Realtek USB GbE Family Controller (172.16.50.73)
Available Devices: My Devices:

o If the Centauri meter is connected via Ethernet to the same subnet as the PC, it will be
automatically listed in the left panel. Select the Centauri listed and click ADD >>. The selected
devices are entered in the My Devices panel. Click OK.

Ethernet Device Setup - Ethernet Device Setup =
Choose Network: Dedauit Choose Network: | patav -

Bl T e LR T Choose Ethernet devices from the chosen network:

sl My Deve= Aueailable Devices: My Devices:

1721650242 Johnis Centaur meter 1721650242 Johnis Centaur meter

[

1P address or network name

1P address or network name

- 2 ewm | e e

o For Centauri’s NOT connected to the same subnet as the PC, the IP address of the Centauri
meter needs to be manually entered, as shown below.

Ethernet Device Setup x

Choose Ethernet devices from the chosen network:
Available Devices: My Devices:

172.16.198.17

1P address or netwark name  176.16.198.17 4 ﬁ

In some instances after restarting or re-connecting the meter via Ethernet, a previously selected meter
in the My Devices list might not be discovered. The issue occurs because the meter has been set to a
dynamic IP address, and the IP address of the meter has since changed. To rediscover the meter,
remove it from the My Devices panel and then add the meter again the My Devices panel with its new
IP address.
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7. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect a StarBright

After completing the software installation, connect the StarBright device.

< If this is the first time you are connecting the StarBright to your PC, ensure Windows is running in
Administrator mode.

1. Connect the sensor to the sensor input located on the device.

2. Connect the USB cable between the USB port located on the device, and your PC.

3. Connect the 12v power cable between the electrical outlet and the 12VDC input located on the device.

4. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect a StarlLite

+* Make sure you have a StarLite meter which has its USB communication enabled. A basic StarLite doesn’t
come with support for USB communication. This upgrade to enable USB communication can be done at
the factory when initially ordering the StarLite, or it can be field upgraded by the customer later with a
purchased activation code. If need be, contact your Ophir distributor to acquire a USB Activation Code.

After completing the software installation, connect the StarLite device.

% If this is the first time you are connecting StarLite to your PC, ensure Windows is running in
Administrator mode.

1. Connect the sensor to the sensor input located on the device.

2. Connect the USB cable between the USB port located on the device, and your PC.

) OPHIR

Y000
........

12VvDC AN OUT SENSOR INPUT USB OTG

®c b =

Starlite

3. Connect the 12v power cable between the electrical outlet and the 12VDC input located on the device.

4. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect a Vega

After completing the software installation, connect the Vega device.

< If this is the first time you are connecting the Vega to your PC, ensure Windows is running in
Administrator mode.

1. Connect the sensor to the HEAD INPUT, located on the device.

2. Connect the USB cable between the USB port located on the device, and your PC.

12VDC AN OUT HEAD INPUT USB/RS§232 OUTPUT

®: % O

3. Connect the 12v power cable between the electrical outlet and the 12VDC input located on the device.

4. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect a Nova-lI

After completing the software installation, connect the Nova-Il device.

< If this is the first time you are connecting the Pulsar to your PC, ensure Windows is running in
Administrator mode.

1. Connect the sensor to the HEAD INPUT, located on the device.

2. Connect the USB cable between the USB port located on the device, and your PC.

12VDC AN OUT HEAD INPUT USB/RSZ3Z OUTPUT

®° P O

3. Connect the 12v power cable between the electrical outlet and the 12VDC input located on the device.

4. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect a Juno+
After completing the software installation, connect the Juno+ device

% If this is the first time you are connecting the Juno+ to your PC, ensure Windows is running in
Administrator mode.

1. Connect the sensor to the sensor head input.

2. Connect the USB cable between the device and your PC.

e The LINK LED flickers momentarily, indicating USB enumeration of the device. The LED then lights a
constant Green (If there is a fault, it will be Red).

LINK LED

USB port

Sensor head input

3. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be

ready for use.
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Connect a Juno

After completing the software installation, connect the Juno device

< If this is the first time you are connecting the Juno to your PC, ensure Windows is running in
Administrator mode.

1. Connect the sensor to the sensor head input.

2. Connect the USB cable between the device and your PC.
The LINK LED flickers momentarily, indicating USB enumeration of the device.

The LED then lights a constant Green (If there is a fault, it will be Red).

LINK LED

Sensor head input USB port

3. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,

and when the connected device is found you can then select it. It will then be open in a channel and be

ready for use.

StarLab User Manual O Oph i r®
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Connect a Juno-RS

After completing the software installation, connect the Juno-RS device

1.
2.
3.

Connect the sensor to the sensor head input.
Connect the 12V DC power supply. The Status LED then lights Green (If there is a fault, it will be Red).

Connect the serial RS232 cable between the device and a serial port on your PC. If your PC doesn’t have
a serial port, use a USB to Serial adapter (not included).

Status LED

T Sensor head input

12V DC P RS232 serial
Analog Output SMA connector ower

communication
Open StarlLab - double-click the StarLab shortcut icon, located on the desktop.

¢ Click Select Devices if the Select Devices window is not already open

¢ Enable the Use of R$232 Devices, and then Configure RS232 Devices, as shown below

stanchrs

Select Device(s)

v Use RS232 Devices

No devices found Configure RS232 Devices...

¢ Select and configure the correct serial COM port number being used to a baud rate of 115200 or

{ ’
Auto’.
RS232 Device Setup X
Choose the R5232 serial COM port you wish to work with.
[£] coma 9600
[] coma 9600
[£] comis 9600
[/ com12 115200 ~
| comig 9600

o After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and
be ready for use.
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Connect a Pulsar
After completing the software installation, connect the Pulsar device.

< If this is the first time you are connecting the Pulsar to your PC, ensure Windows is running in
Administrator mode.
1. Connect the sensor(s) to the sensor head input(s). It is possible to connect up to four sensors.

2. Connect the 12v power cable to the electrical outlet and to the 12VDC input located on the device.
The POWER/LINK LED lights.

\ — A, >
A

b

Sensor head input POWER/LINK LED

12vDC

3. Open StarLab - double-click the StarLab shortcut icon, located on the desktop.

» When using the Pulsar device, the StarLab application configures the device the first time it is
powered up and connected to the PC. This takes approximately three seconds, during which the

Loading Pulsar dialog opens.

‘ Loading Pusar

4. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect an EA-1
For first use of you EA-1 and setting IP configurations of your EA-1 follow EA-1 supplied instructions.

You may need to download and install EA-1 Ophir Ethernet App from:

https://www.ophiropt.com/laser--measurement/software/ophirethernetapp

After completing the StarLab software installation, connect the EA-1 device.
#* The EA-1 connects to StarLab via the Ethernet

% The EA-1 USB Port is not used with the StarLab application

4 Use Ethernet Devices

Configure Ethernet Devices%

4. Click Configure Ethernet Devices. The Ethernet Device Setup dialog opens.

Ethernet Device Setup x

Choose the wireless devices you wish to work with.

Available Devices: My Devices:

10.0.0.10 Yhonosen 10.00.11 Yhonasen

IP address or network name

[ ] e
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5. If you have a computer with more than one Network adaptor in use, select the relevant Network
adaptor from the ‘Chose Network’ pull down.

Ethernet Device Setup X

Choose Network: Default vl
Choose Ethernet devices f| Intel(R) Ethernet Connection (4) 1219-LM (172.16.48.154)
Realtek USB GbE Family Controller (172.16.50.73)

Available Devices: My Devices:

6. Select the device listed in the left panel and click ADD >>. The selected devices are entered in the My
Devices panel. Click OK.

| Ethernet Device Setup X Ethernet Device Setup X

Choose Network: Choose Network:
Choose Ethernet devices from the chosen network: Choose Ethernet devices from the chosen network:
Available Devices: My Devices: Available Devices: My Devices:
172.16.50.241 EA1 (S/N:890351) 172.16.50.241 EA1 (S/N:@90351) 172.16.50.241 EAT (5/N:890351)
IP address or network name IP address or network name
ECE —

#* In some instances after restarting or re-connecting the EA-1, an available EA-1 previously saved as My
Device is not discovered. The issue occurs because the dynamic IP address of the EA-1 has changed.
To rediscover the device, remove it from the My Device panel and repeat steps 1-4.
Refer to the EA-1 ETHERNET ADAPTER USER MANUAL for detailed instructions.

7. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect a Quasar

In order to work with a Quasar device, in addition to the StarLab application, a Bluetooth radio device must
be installed on the PC. This radio device may be a built-in radio inside the PC, as available on many laptops,
or it may be an external Bluetooth USB adapter, optionally supplied by Ophir.

#* The Bluetooth Adapter optionally supplied by Ophir for a PC or laptop not equipped with built-in
Bluetooth works with Quasar on Windows 8 and 10, but not on Windows XP.

#* The Quasar device is not guaranteed to work with all other adapters on the market.

After completing the StarLab software installation and any Bluetooth USB Adapter which might be required,
you are ready to connect the Quasar device.

2. Connect the sensor to the sensor head input on the device.

3. Power on the Quasar by momentarily pressing the On/Off button. The blue LED flashes for
approximately two seconds and then blinks slowly.

On/Off button
LED indicator

Sensor Head input

Charger input

4. Open StarLab - double-click the StarLab shortcut icon, located on the desktop.
The first time StarLab starts up, without previous devices selected, the Select Device(s) window opens
and displays disabled wireless and ethernet icons.

Select Device(s) More... ﬁ, ((‘p), G b4

Mo devices found

5. For a wireless device search, open the list adjacent to the icon.
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S Use Wireless Devices

Configure Wireless Devices..,

6. Check Use Wireless Devices.

7. Click Configure Wireless Devices to open the Wireless Device Setup dialog.

Wireless Device Setup X

Choose the wireless devices you wish to work with,

Available Devices: f‘) My Devices:

QUASAR 333010 QUASAR 333010

e The circular symbol indicates the software is searching for available devices
¢ Available devices and their serial numbers are displayed in the Available Device pane
8. Select the device listed in the left panel, and click ADD >>. The selected device is entered into the My

Devices panel.

9. Click OK. The Select Device window updates with the selected device.

Select Device(s) More... fﬁ' ((TJ), G X

Finished searching for devices

Single Channel Devices &)

F1504-EB-26
(s/m: 621723)
Quasar

A (s/n: 333010)

After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.
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Connect a USBI
After completing the software installation, connect the USBI device.

< If this is the first time you are connecting the USBI to your PC, ensure Windows is running in

Administrator mode.

Connect the sensor to the sensor head input located on the device.

=

2. Connect the USB cable between the device and your PC.
The LINK LED flickers momentarily, indicating USB enumeration of the device.

Fﬁ_ USB port

LINK LED

Sensor head input

3. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be

ready for use.
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Connect an Ariel

After completing the software installation, connect the Ariel device.

< If this is the first time you are connecting the Ariel to your PC, ensure Windows is running in

1)

2)

Administrator mode.

Connect the USB cable between the USB port located on the device, and your PC.

USB / Charger Port

Alternatively, if using wireless Bluetooth connectivity and not USB, make sure that Bluetooth is enabled
on the Ariel device settings.

Refer to the Ariel MANUAL for instructions on configuring Bluetooth settings on the device.

a) Open StarLab - double-click the StarLab shortcut icon, located on the desktop.
The first time StarLab starts up, without previous devices selected, the Select Device(s) window
displays a disabled wireless icon.

Select Device(s)

No devices found

b) For a wireless device search, click on the wireless icon.
c¢) Check Use Wireless Devices.

d) Click Configure Wireless Devices to open the Wireless Device Setup dialog.

. (). wm. S x

v Use Wireless Devices

Select Device(s)

No devices found Configure Wireless Devices...
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e) The circular symbol indicates the software is searching for available devices.

Available devices and their serial numbers are displayed in the Available Device pane. Select the device
listed in the left panel, and click ADD >>. The selected device is entered into the My Devices panel. Click
OK.

Wireless Device Setup x Wireless Device Setup x

Choose the wireless devices you wish to work with. Choose the wireless devices you wish to work with.

Available Devices: O My Devices: Available Devices: O My Devices:
ARL-2015 ARL-2015 ARL-2008
ARL-3444 ARL-3444
ARL-2047 ARL-2047
ARL-8078 ARL-9078

QUASAR 893665
e e

4. After setting up a connection, StarLab can now search for the device in the Select Device(s) window,
and when the connected device is found you can then select it. It will then be open in a channel and be
ready for use.

Note — Bluetooth connectivity between StarLab and the Ariel is not available on Windows 7.

+%* Please refer to the Ariel manual for further details. The Ariel manual can be downloaded from our
website.
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Connect an IPM

After completing the software installation, connect the IPM (sensor base unit) device, such as the IPM-
10KW.

1. Connect the IPM power supply

2. Connect the serial RS232 cable between the device and a serial port on your PC, If your PC doesn’t have
a serial port, use a USB to Serial adapter (not included).

3. Open StarLab - double-click the StarLab shortcut icon, located on the desktop.

e Click Select Devices if the Select Devices window is not already open

e Enable the Use of R$232 Devices, and then Configure RS232 Devices, as shown below

Statictire

Select Device(s) 5{ &- ((Ta‘)- ‘B-

 Use RS232 Devices

No devices found Configure RS232 Devices...

¢ Select and configure the correct serial COM port number to a baud rate of 9600 or ‘Auto’.

Choose the RS232 serial COM port you wish to work with.
] comz 9600 v
7] comt 8500 v
] coms 9500 -
] com2 9600 v
[7] coma o500 v
ccccc wto ¥
[ o [t ]

o StarlLab can now search for the device in the Select Device(s) window, and when the connected
device is found you can then select it. It will then be open in a channel and be ready for use.

Select Device(s) x e @‘f))- 5. G x
Finished searching for devices
/' Single Channel Devices )
®
1PM-10KW
a (s/n: 3032021)

#* Please refer to the IPM manual for further details. The IPM manual can be downloaded from our
website.
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Chapter 3 - Getting Started

StarLab application is used with the following devices:

e Centauri
e StarBright
e Starlite
e Pulsar

e Vega

e Novall

e Quasar
e Juno+

e Juno

e Juno-RS
e EA-1

e USBI

e Ariel

Multiple Sensors

StarLab application supports the use of multiple sensors.

Channels

Each connection between a sensor, device, and StarLab is referred to as a channel.
You can view channels as either separate graphs or combined graphs.

Multiple Channels
In StarLab you can simultaneously work with multiple channels from one or more devices.

The devices can be connected to many different kinds of sensors, including thermal, photodiode,
pyroelectric, or a combination of different sensor types.

Example:

a. Use a combination of single-channel devices (e.g., StarLite, Juno+, EA1, etc.) working with one
channel per device.
b. Use a multi-channel device (e.g., Centauri-2, Pulsar-4) working with multiple channels.
c. Use a combination of single-channel and multi-channel devices (a & b above).
In addition to being able to connect StarLab to numerous channels simultaneously, you can also specify
which of the connected channels you wish to view, and use multiple Ophir devices to create additional
channel connections. For more information, see Multiple Channels.
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Start and End a StarLab Session
Start a StarLab session

Double-click the StarLab shortcut icon , located on the desktop.
StarLab opens and searches for connected devices.

¢ If only one device is discovered StarLab opens by default in “merged screen” mode using the full
StarLab screen"

* If multiple devices are discovered, or if there is more than one sensor on a single device, refer to
Multiple Channels

#* During a StarLab communication session, the keypad/touchscreen of the
Centauri, Ariel, Nova-Il, Vega, StarBright, and StarLite devices are disabled until m _[=]x
the device is released from the StarLab communication session. Capture Screen...
Preferances...
End a StarLab session Advanced Functions ¥
Reqistration b

¢ Select Exit from the Options menu M
H

e Click X (located in the title bar) AE'U"utStaMh

+ Refer to Preferences and Features to learn about options available when ending
a StarLab session.
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Select a Sensor

StarLab enables you to work with multiple channels from one device or various devices simultaneously. The
devices may be connected to many types of sensors including thermopile, photodiode, pyroelectric or a
combination of different sensor types. In addition to being able to connect the application to numerous
channels at once, you can specify which of the connected channels you wish to view.

For more information about multiple sensors, refer to Multiple Channels.

Select a device
1. Click Select Device(s) in the window title bar.

e Starlab begins to search for attached devices

* In addition to devices that connect via USB, there are devices that require either a wireless, serial
RS232, or an ethernet connection. When using such devices, open the menu adjacent to the
relevant icon at the top of the Select Devices dialog window.

Select Device(s)

| Ethernet || Wireless H RS232 i

* When the search in Select Devices is completed, a window opens, enabling you to select the
device(s) that are currently found.

Select Device(s)

Finished searching for devices

¥/ Single Channel Devices! €

‘| T

F1304-BE-26 EFL300-U
(=/m: 621723) (=/m: 345003}
Cuaszar EA-1

k (s/m: 333010) (s/m: 828327

¢ Each connected device is displayed as an icon with its name, type, and serial number

2. Select the adjacent checkbox for each device you want to view.

4. Click the Open Sensors icon indicated at the bottom of the window.
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StarLab Window

StarLab enables you to work with multiple channels from one device or various devices simultaneously.

Statistics of selected Graphic controls
Instant numeric primmbgpbniay for each channel
value of selected and graph type
channel

Select Devicels) | logpng~  $k. |_[=[x

Statsticy
Aty

Az PDIODUY
J sfnc26T98

nign awgrage

189.JuW  190.0uW 189.5uW

|
men | 189.5uW | i o -

Mierge Spit Baset

[_] B: PEL0-C A B A

+/nc333010

821.0n)
Az POIOO0-UV (] E |
1950 _
hannel area for
Devices, Setting, 140

Functions,
nd Math W

1520

Capture Screen 1510

1300

usn ]
1870
=8 aR 2 Do 3T Do =380 ] =8 R Douix4d =8 B = Re B Doidas sako il
Time (homrcs] |
Y-Axis range setting X-Axis information ¥-Axis range control

The StarLab window contains the following areas for all sensors:

e Channel Area

e Numeric Display Area

e Graph Configuration Area

e Statistics Area

e Logging Area
e Title Bar Controls

The specific items displayed in these areas depend on which channel is active — Math or sensor
(Thermopile, Photodiode, Pyroelectric, or PD energy).

#* See StarLab Window Features for details and examples.

Channel Area
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The channel area contains a channel for each connected sensor and any math

channel that was started by the user. Each channel is given its own colored line A: PD300-UV [uw]
to identify it, both in channel area and the display area. When a channel is
selected for the Y-axis values, its label appears in the upper corner of the display 1950
area.
154.0

The settings for each sensor channel are input from the connected sensor. Each
time you change a setting value, the setting is remembered for the next time the sensor is connected.

The Functions options can be set for each connected sensor.

Changes in settings, functions, and math are applied immediately and the results are shown in the display
area. Making changes usually requires adjusting values in the graph configuration area.

For information on configuring measurement settings for the various types of sensors, refer to StarLab
Window Features.

Channel Controls

When a sensor is connected, only the current reading and properties of the device and sensor are shown in
the channel area. Its settings, math, and function dialogs are closed.

Icons are available to disconnect the device and to connect other devices.

Channel display with all controls closed:

Select Opens Math
Device(s) Channel

| Disconnects
/ Device
+ | ()0 /

‘F‘ A: PD300
5/n:999991

41.00uW

%

Opens Settings & Functions Control
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Device channel with Statistics, Math, and Functions opened:

x
E A: PD300 Arrows open Closes Only
5/n:999991 selection lists Functions
settings
Closes 23.19uW
Settings ) »
and ) B: PD200-UV Functions
A Measuring: Power™
Functions Wavelength: 6337
Range: 30.0uw™ Average None v
Filter: OUT™
Functions ) ———p  Offset + C.
| x| Scale factor 1.000 @ |
M: AJA
1.000 E+00
MNormalize k3 a
EEE pensity >
Pass/Fail limits a
Closes Math Channel

When used with the Ariel device, the channel display area will also show the Ariel battery charge status.

e ([ X
ﬁ ‘ A: ARIEL
s/n:432008

3.000W

Measuring: Power™
Laser: 10.6F
Range: 5.00Ww
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Display Area
The display area shows the measurement readings in graph form, which you can modify with the options in

the graph configuration area.

For information on configuring the display, refer to StarLab Window Features

#* Toclear (reset) the display area that has focus, click in the graphics control area for that device.

Numeric Display Area
The numeric display area shows the numeric value of the selected channel (sensor or math) and the
statistics.

The colored vertical line separating the measurement value and the statistics identifies the sensor in the
display area.

Channel A Statistics
Min Max Average

96.60uW 117.0uW 114.6uW

Std.Dev. Overrange
114.0uW | 5w 7

4

When used with the Ariel and IPM devices, the display area will also show the measured temperature of the

Ariel and its maximum operating temperature.
The statistics area will show the measured Pulse Width and Energy in ‘Pulsed Power’ mode with the Ariel.

Ariel Measures the pulse width automatically when in Pulsed power mode.

Channel A B29.2°C Statistics
T 60.0°C Min Max Average

2.547W 2.581W 2.576W

Std.Dev. Overrange Pulse Width
° 12.67mW 1 0.133ms

Energy

0.3)
£

Over temperature warning.

When the heat in the Ariel and IPM devices exceeds the temperature limit, a popup warning dialog is
displayed, and a warning sound will be played repeatedly for as long as the popup warning is displayed. The
sound stops when the warning dialog is dismissed.

StarLab User Manual 0 Oph i r® 40



Graph Configuration Area

The graph configuration area is used to configure graph display settings.

Time Frame Merge Split Reset

00:02:10 | 5 |+ |25

<
UW % e %
S| Line _
al s Histogram

lshy Pulse Chart

v Nesdle

Apphy to all

Control Description
Time Frame Value selected determines time period for the X-axis.
Time is divided into three sections HH:MM:SS.
U2 RIS To change a section value, click in the section (numbers shown
00:05:00 = with dark background), and click the up/down arrow to the desired

Power and Energy Graphs

Fad ‘[}S
S| Linee
gl Histogram
lals Pulse Chart

»/ Neadle

Apphy to all

Click the down arrow to open the list of graphs.

The Line graph plots the values by connecting a line between
points. The Y-axis is the value and the X-axis the time.

The Histogram presents a statistical analysis of all the
measurements.

The Pulse Chart graph displays readings as bars with lengths
proportional to the measurement.

The Needle graph displays value(s) as an analog meter.
Option to include previous displays as a gray persistence.
Apply to all’: Applies the current graph mode of the selected
channel to the other channels, where applicable.
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Control

Description

Track Graphs These graph types are for sensors in the Track w/ Power measurement
mode.
* e The Position graph shows the location of the laser beam as an
offset from the center of the graph.
€3 Position ¢ The Stability graph shows how stable the beam retains its position
- - by counting the number of times the center of the beam remains
g3 Stability within defined x-y cells on the graph.
Apply to all': Applies the current graph mode of the selected channel
Apply to all ;
to the other channels, where applicable.
Merge Split ¢ Merge to display multiple channels on the same graph.
| + || == e Split to display multiple channels in separate graphs.
- If the graph mode on any channel is Position, Stability, or Needle, then
Merge is not available.
A y-axis range is set from the Range control in the Device Channel. For
the graph modes Line and Pulse, different range values can be
Y-axis manually entered on the graph display itself, by clicking and entering a
new value on top range value at the top of the Y-axis.Measurements
that are outside the immediate display area can be moved into view
by the y-slide control. See Line Graph.
The x-axis measurement is determined by the Graph Mode. The
X-axis

measurement can be time (Line), power/energy (Histogram and
Needle), pulses (Pulse Chart).

#* For more information on configuring graph display settings, refer to StarLab Window Features.
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Statistics Area

The statistics area displays statistics for the current parameters. Changes made to the Math and Function
settings are updated in the statistics.

Channel C Statistics
Min lax Average

3.051ul 1.672mJ 494.3ul

2 14 5td Dev. Overrange Total Pulses
. u 338.5u) 0 93

Frequency Missing Pulses

0.2Hz 1] P |
Statistic Description
Min Displays the minimum measurement taken.
Max Displays the maximum measurement taken.
Average Displays the average measurement taken.
Std. Dev. Displays the standard deviation.

Displays the number of readings measured that were over
the maximum value for the chosen range.

When a reading is over the maximum value for the chosen
range, OVER is displayed in the numeric display area.

Overrange

Total Pulses

(Thermopile sensors in

Energy Mode and )

. Displays the total number of measurements taken.
pyroelectric and PD energy

Sensors in power or energy

modes)

Frequency

(Pyroelectric and PD energy Displays the frequency at which the laser is firing.
sensors only)

Missing Pulses (Pulsar with
Displays the number of missing pulses detected when

Pyroelectric and PD ener
Y &Y using External Trigger in Rising/Falling Edge mode.

sensors only)
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Logging Area

The logging controls are located below the channel area.

000000

The logging area is used to configure log file settings and to start and stop the log.
For information on working with log files, refer to Log Files.

Title Bar Controls

Select Device(s) Configuration ,  Logging

f o 38

Displayed log file path/name area

Open Configuration... Open Log File... Capture Screen..,
Recent Configurations Recent Files » Preferences...
Save Current Configuration... Open File &5 Text... Advanced Functions N
Upload Instrument Files... Registration »
Start Logging Exit
Pause Logging Help
Stop Logging About StarLab
Log Settings...
Edit Log Notes...
Log File Location
Control Description
Displayed log file This area is used by the logging command to display the open selected
path/name area log file, whether as a StarLab window or as a Notepad text file.
Select Device(s) Command to select and connect devices (see Select a Sensor)
Configuration List to select which configuration file to use (see StartUp)
Logging List to select Logging options (see Log Files)

Options Menu — features and preferences (see Preferences and
E Features). Some of the Advanced Functions are dependent on the
device and/or sensor.

=[x Standard Windows control box options. See also Multiple Sessions.
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Resize StarLab Window Areas
StarLab is meant to run in full screen mode. Although, you can resize the entire window by using the
controls in the upper right corner, doing so may hide options in the graph configuration area.

There are individual controls to hide/show or expand/contract certain areas.

Display area
-
This area can be expanded to fill the entire screen by clicking the? icon of the display area.
&

To contract to the default size, click the ™®icon in the expanded view.

These actions hide and show the left control panel.

| ) OPHIR STARLAB

Channel & stamties
9.980uW | i

Numerical Measurement and Statistics
This area can be expanded to fill the entire display area or expanded to fill the entire screen.

- Tofill the display area, click the hide/reveal triangle located in the lower corner of the numerical
area. While in this expanded mode, ...you can hide the statistics area so that only the measurement

area is shown. To do this, click ‘X’ at at the end of the horizontal line below the measurement value
]

* . To leave the view, click the hide/reveal triangle.

- Toreturn to the default size, click the hide/reveal triangle in corner of the numerical area.
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Channel & Messrement

25.26uW

[
e I

Min Max Average
3.020uW 32.78uW 20.11uW
Std.Dev. Overrange

11.05uwW 6

4]
V4

- Tofill the entire screen area with the expanded view of the numerical area, click the \ icon, in the
display area. Click the appropriate button(s) to return to default size.

‘ & OPHIR STARLAB: o =]

It
>
[y ——

26.40uW

Statistcs x

Min Max Average
3.020uW 32.78uW 17.97uW
Std.Dev. Overrange

11.17uW 6

[] 4]

(D

- Toinvert the color of the measurement area at any viewing option, click the Invert Color icon,

located in the lower left corner.
!..m

T

Invert Color
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Chapter 4 - StarLab Window Features

StarLab offers a range of options to view, analyze, and plot sensor outputs.

You can analyze sensors individually, perform mathematical operations on their output, and then have
outputs and/or results displayed individually or merged on a single graph with other sensors.

Each sensor output is assigned to its own channel (settings and functions) where the available settings are
read from the sensor.

This section describes the following:
Channel

Measurement Modes

TTL Output
Analog Output

Functions

Graphic Setup

Math channels have their primary usage when more than one channel is present. Refer to Multiple
Channels.

Channel O OPHIR STARLAB

A channel is opened for each sensor that is connected to StarlLab. <
There are two sets of configuration fields for each channel: Settings and x
Functions. Each channel is assigned a letter character to identify the channel r‘: ?}nP;)§§§91

for graphic configurations and displays. The title or banner of the channel 31.89uwW
displays the sensor and the current value. Holding the mouse indicator over

the banner displays full details of the sensor including sensor and devices @

serial numbers.

(Refer to Channel Controls) B

The channel measurement frame displays the current value measured by the sensor, adjusted by enabled
(if any) Function parameters.

Measurement Modes

The measurement modes and parameters, displayed in the Settings area of the StarLab Window, are sensor
dependent - meaning, the modes and parameters differ according to the type of sensor deployed. For
example, a photodiode sensor has different measurement modes and related parameters when compared
to those of a pyroelectric sensor.
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— x
A: PD300 B: PE10-C
5/n:333399 5fnz333010
88.60nW 841.0nJ
Measuring: Low Freq Power r:.-'zasuring. %“rﬁv
Wawelength: 1064w ""'MM;:ETI: .::I;fl_l"
Range: 3.00uW e e T
Filter: ouTw Pulse Width: 1.0us™
Pulse Frequency: 45.000% Threshold- Bin™
k Functions & k Functions €
Photodiode sensor Pyroelectric sensor
Measuring mode and parameters Measuring mode and parameters

¢ Each time a mode or any other sensor parameter is modified, it is automatically saved for the next time
the sensor is used.
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The table below displays the measurement modes available for different sensor types.

Device Photodiode Thermopile / BeamTrack® Pyroelectric
e Power e Power / Track* e Power
. ¢ Exposure e Energy e Energy
Centauri « Fast Power ¢ Pulsed Power ¢ Exposure
¢ Low Freq Power
e Power e Power /Track* e Power
StarBright e Exposure e Energy e Energy
s Low Freq Power ¢ Pulsed Power * Exposure
e Power e Power / Track* e Power
Juno+ e Low Freq Power e Energy e Energy
¢ Pulsed Power * Exposure
e Power e Power / Track* e Power
Juno e Low Freq Power e Energy e Energy
e Pulsed Power * Exposure
e Power e Power / Track* e Power
Juno-RS ¢ Low Freq Power e Energy e Energy
¢ Pulsed Power * Exposure
EA-1 e Power e Power / Track* s Power
¢ Low Freq Power e Energy e Energy
e Power e Power / Track* e Power
Nova Il e Energy * Energy
e Exposure
e Power e Power / Track* e Power
Vega e Energy * Energy
e Exposure
StarLite e Power  Power / Track* e Power
e Energy e Energy
USB e Power e Power e Power
* Energy * Energy
¢ Power e Power e Power
Pulsar
e Energy * Energy

* BeamTrack is the trademark name of the sensors that measure power, position and size.
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Device Photodiode

Thermopile / BeamTrack”

Pyroelectric

Quasar e Power e Power e Power
e Energy e Energy
e Power

Ariel

e Pulsed Power
e (Energy with StarLab)

For further information, refer to the following:

e Measuring with Thermopile Sensors

e Measuring with Photodiode Sensors

e Measuring with Pyroelectric and PD Energy Sensors
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TTL Output

This feature is available only with the Centauri

Each Centauri channel is equipped with a digital output to signal to the outside world the measurement’s
status. This is beneficial in situations such as interlocking to shut down an out-of-range laser.

Select a TTL Output mode

Navigate to TTL Output (Options > Advanced Functions > TTL Output), and choose from one of the four TTL
Output modes:

e Disable (Low)
e On (High)

e Signal On Error
e Pass/Fail Limits

Capture Screen...

Preferences...

Zeroing.. Advanced Functions >

Calibration... Registration 3
Line Frequency 3 Exit
+ Disable (Low) TTL Output 3 Help
On (High) Analog Output Type 4 About StarLab
Signal On Error Analog Output P OO =T Y]

Pass/Fail Limits Centauri Sensor 1 Photodiode PD300 (s/n:333399) CEL1.28 (s/n:8003)

Disable (Low)
TTL Output mode is set to output a 0. This is the default state of TTL Output. It will not be left floating.

On (High)
This mode is intended for manually setting the TTL signal to 1 for controlling equipment connected to the
device.

Signal On Error

In this state the TTL Output is set to High (1), when the measurement process reports one of the followings
errors:

e A/D Saturation

e Sensor Saturated

¢ More than 10% over-range when in the Top Range

e More than 10% over-range when in any other range and the sensor is not in auto-ranging
¢ Any of error states when performing Single Shot Energy

** Frequency over-range, negative measurements, and dBm too low, are not defined as error states.
#* When the error state is no longer true, then the TTL Out is cleared to Low (0)

Pass/Fail Limits

This is used in conjunction with the Limits Screen. If the measurement is above the Upper Limit or below
the Lower Limit, then the TTL Out is set High. If the measurement is within the limits, then the TTL Out is set
Low.
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Analog Output

Analog output is useful for driving chart recorders and feeding measurements to analog input equipment.
StarLab enables you to remotely configure the analog output settings in the Centauri, Juno-RS and Juno+.

For other meters with analogue output, such as Nova 2, Vega and StarBright, the analog output can be set
locally on the meter.

Configure the analog output voltage range
1. Navigate to Analog Output (Options > Advanced Functions > Analog Output).

2. Select the relevant voltage setting.

o)

»
T

Capture Screen..

Preferences...

Zeroing... Advanced Functions »
Calibration... Registration 4
Line Frequency 4 Exit
TTL Qutput vl Help
Analog Cutput Type ’ About Starlab

v Analog Qutput » OO T e ]

2V . Centauri Sensor 1 Photodiode PD300 (s/n:333399) CEL1.28 (s/n:B003) |

sV

v 10V [ww ~] ||~

The analog output is driven through an impedance of 100 ohm. For best accuracy, it is recommended to limit the
external load to 100K (or larger). A smaller load (down to 1K) is possible but may result in loss of accuracy.

e For thermal and photodiode sensors in Power mode, the analog output is updated 15 times per
second with the latest power measurement

* For thermal sensors in single shot energy mode, the analog output is held until the next pulse is
measured

e For pyroelectric sensors, the analog output is updated at up to 10 times per second with the latest
pulse energy

Select the analog output type — RAW or Digital
For the Centauri, Juno-RS and Juno+, you can select the type of analog output - RAW or digital.

The ‘Digital’ analog output is the analog voltage representation of the measured (processed) laser power.

The ‘Raw’ analog output is a continuous non-digitized amplified signal, sourced directly from the sensor
with little conditioning, and routed to the analog output voltage

If you want to use a photodiode sensor for temporal pulse shape measurements of the laser for instance,
you would use the raw analog output. The signal from the sensor only passes through analog amplification.
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Select the analog output type
1. Navigate to Analog Output Type (Options > Advanced Functions > Analog Output Type).

2. Select either Digital or RAW

Select Device{s) |  Configuration ,  Logging | ﬁ >
Capture Screen..
Preferences...
Zeroing.. Advanced Functions r
Calibration... Registration ]
Line Frequency 3 Exit
TTL Qutput r Help
vy DIGITAL Analog Qutput Type r About StarLab
RAW Analog Cutput [ v ] | T

Functions

Each sensor channel comes with a Functions section. The parameters are the same for each sensor, but
their values are related to the sensor and the current readings of the settings.

Functions apply to power and energy readings. For a sensor in Track w/Power measurement mode, the
functions will apply to the power reading, not to the position and size readings.

B: PD300-UV Functions X

Average Mone v
Offzet £ 3

Scale factor 1.000
dBm

MNormalize X

oK I°R°

Density
() Rectangular
Wi 10.0mm X H:| 10.0mm
@ Round Spot

Diameter: . 11.3mm

o

Pass/Fail limits

Min E
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Average

The Average function offers several choices as to the time interval over which sensor Nene
readouts are averaged. 1sec
When you set the channel to average mode, StarLab displays the average of the 3sec
readings spanning from the last time average mode was activated, to the present. 10 sec
Once the time period of the average is reached, the average becomes a running 20sec

average, spanning the average period backwards in time. For example, if the average
period is 30 seconds, at 15 seconds, the average is over 15 seconds; at 30 seconds, the average is over 30

seconds; at 5 minutes, it is over the period from 4 minutes and 30 seconds to 5 minutes (30 seconds back
from the present).

Select Device(s) |

. [[=]x

Logging

x Channel A Statistics
B A: PD300 Min Max Average
5/n:999991 \ 7.383uW 11.33uW 10.51uW
11.06uW 11 06 w St Dev. Overrange
— . u 1.048uW 0
Measuring: Power™ Time Frame Merge Split Reset
Wavelength: 6337 -
Range: 3004w i A oo:01:00 | 4| £ (28] O
Filter: QUTY
Average: 30 sec o
A: PD300 [uw] ™ |z~

Functions € 3000

A: PD300 Flipctions

Average 30sec ¥
Offset 0.000W
scale factor | 1.000

dBm

Normalize

Density

0000 T T i i T T
00:00:00 00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 sootonl]

Time (h:m:s)
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Offset

The Offset function lets you select a “current” value as an A: PD300 Functions

offset value.
Average MNone v

1. Open the Function dialog.

If this is the first use of Offset, the value is blank (grey). Offset craouw_ |14 @D
Scale factor 1.000 ( )

2. To use the current measurement value, click /& : i
. 1Bm ]

That value becomes the Offset value and the adjacent o o
slide switch is engaged. Raape e
Density C}

Offset 44 00uW & E )

Every time you click £/ the current value becomes the offset value and shows in the adjacent
field. The offset value remains until another value is selected.

The difference between the “current” value and the Offset is displayed in the measurement
frame.

If you click the button while the offset is in effect, the new offset value is the “current” value,
not the displaced difference.

3. Slide the toggle to off @, to remove the Offset value, but maintain the current value.

D."_': et A4 00uW i D

Scale Factor

The Scale Factor function multiplies the “current” value with the positive or negative value you enter in the
adjacent field once you select the check box.

1.

Open the Function dialog.
If this is the first use of Offset, the value is 1.000 (grey).

Slide the toggle to ON, to enable the value field.

Scale factor 1.000 C:Sl

Enter the scale factor.

Slide the toggle to OFF to set and use the factor. Eg

Slide the toggle to OFF to remove the scale value, but maintain the current value.

This option is especially useful in measurement configurations that have a beam splitter in front of the
sensor. By multiplying by the correct scale factor (usually about 20), the user will see the actual laser
power/energy measurement and not just what hits the sensor.
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dBm and dB offset

The dBm function enables you to display current values as dBm values and with a dB offset.
1. Open the Function dialog.

9. Verify that the Normalize function is off.

10. Slide the toggle to ON.

dBm (J_Tb

The dBm options are enabled.

dBm -
dB offset L 3 L_"'

The measurements values are displayed as dBm.

11. To include dBm offset, click the adjacent!
This offset parameter functions like the Offset one. Every time you click the adjacent [/ button, the
current value becomes the offset value. The difference between the “current” dBm value and the dB
Offset value is displayed in the Channel Measurement frame.

12.Slide the toggles to OFF to remove dBm (and offset, keeping current value).
dBm {
dB offset -1350dEm | |&| L)

Normalize

The Normalize function uses the selected “current” value and divides all subsequent values by the selected
value and displays the result in Channel Measurement frame.

1. Open the Function dialog.
13. Verify that dBm function is off.
14. To begin normalization, click the adjacent |/ button.

15. The current value becomes the normalizing value and is displayed in the text field.
You can also enter the normalization value manually.

16. To remove normalization, keeping current value, slide the toggle.

Density

The Density function displays the sensor output as a per cm? value. The option lets you choose a Round
Spot or a Rectangular Spot diameter from the adjacent list box.

1. Open the Functions dialog.
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2. Verify that the dBm option is off.
3. Select a spot:

e For a round spot, check the Round Spot option, and Density &

enter the diameter. | Rectangular

» For a rectangular spot, check the Rectangular Spot W: | 100mm | X H:| 10.0mm
option, and enter the width

(W and height H).respective fields.
With either of the selections, the Graph plot power Diameter: 11.3mm

density, and the displayed measurement Statistics is

@ Round Spot

updated to reflect the selection.

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

24.83uW/cm? saoer.  ovronge

13.86uW/om? 0

Pass/Fail Limits

Define maximum and minimum limits for the reading. If a reading ‘out of the limits’ is received, it will be
marked. This feature is ideal for final QA testing

1. Open the Functions dialog.

Pass/Fail limits Q

Lower Upper

2. Enter values in the appropriate fields.
Two red dotted lines are placed on the graph. The lines are indicators to show pass/fail limits. They do
not alter the values of the graph. When using “split” mode, limits are set individually.
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Min Max hverage
0.000mW  B.000uW  830.0nW

4.000uW | .o v

L

Graphic Setup

This section describes the Graphic Setup using one channel as an example.

o~ | T

Graph selection starts by clicking the adjacent list arrow to a list to select the graph type. lb

The icon picture updates to show your selection.

Multi-channel displaying would follow the same use of the controls, only then you can show the channels

on separate graphs or merged into one.
When merged, the channel you click defines the axis definitions.

Line Graph

Configure a line graph
1. Inthe Graph option list, select Line.

2. Inthe Time Period section, select the time period to represent the width of
the X-axis.

Time Frame
00:05:00 =

Since the X-axis always has 10 major divisions, then in this case,

each one is 1-second.

After 10 seconds has elapsed, the X-axis will begin sliding to right and after
each second another division is added to the right and one division is
removed on the left.

“[ Line I/}

ily Histogram
Iils Pulse Chart
) Needle

Apply to all
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J/ — MJ\WU'MJL

3. Observe the value in the Channel A Measurement frame as well as the Min and Max displayed in the
Statistics frame. This information will guide you in selecting Y-axis limits.

4. Open the list box to select the units for the Y-axis.

5. Select a unit based on the information gathered from the previous steps. uwW -
With the slide controls in this position, the values are 0 to 1,000 of the unit that you GW
selected. MW

kW
+* When options from Functions are used, the unit selection will change accordingly. ww
m
Refer to Y-axis with Functions for details. uw |
n
6. Adjust the slide controls to give you the definition that you wish to see in the display. pW

Famgs O to 3999 wnils -

-

Y-axis with Functions

Lhetie toomawe Y-axs bromm 0 shrowgh 9595059 anits

Function Y-axis Unit

dBm dBm

Normalize No units displayed
Density W/cm? or J/ cm?

Offset and Scale Factor

Selecting one of these functions does not change the units of the Y-axis
scale but may require adjusting the limits.

7. The line graph also has a pause button to enable temporarily ‘freezing’ the presently displayed graph.

A: 50(150)A-PPS [W]

5.000
4.500

@ WV [ | =

—
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Histogram Graph

Configure a histogram

1.
2.

In the Graphic option list, select Histogram.

Observe the value in the Channel A Measurement frame as well as the Min and Max shown in the
Statistics frame. This information will guide you in selecting X-axis limits.

+0+pen the list box to select the units for the X-axis.

Eins: 1

uw [

Experiment with the controls in Histogram Settings so the data is
S| Line
uls Histogram [%

lals Pulse Chart

displayed in appropriately.

¥ When options from Functions are used, the unit selection will
change accordingly.

s Neadle

Refer to Y-axis with Functions for details.

+* Measurements that are out of the selected X-Axis limits can be displayed by the slide below

’ < Insert shows Veasuring: Power™
Channel A Statistics initial X-axis Wavelength: 635V -
Min Max Average Settings R:I el g%g“'”
270.0nW 32.70uW 8.885uW
Std.Dev. Overrange
500.0nW | .o %
P Time Frame Merge Split Reset
Y. 00:05:00 = t |22
MW_] Bins: (S0 & uw v | v
Axis range adjusts
if counts exceeds
/ Initial Size value
50
40
30
Shows Overrange counts
Does not adjust the Y-axis
20
10
. B =
0.000 6.000 1200 18.00 24.00 30.00

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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Pulse Chart

Configure a pulse chart

1. In the Graphic option list, select Pulse Chart. Number of Readings: | ihl | v

2. Observe the value in the Channel A Measurement ( | Line
frame as well as the Min and Max shown in the |1, Histogram
Statistics frame. | e T
This information guides you in selecting Y-axis A
limits = Meadle
imits.

3. Open the list box to select the units for the X-axis.
In this example, the Y-axis was modified to display 5.000W at the top because the measurement
values were less. Initially, the value 30.000 was changed and after clicking in the bottom field
(0.0), the chart show was displayed.

Mg ol Bnedeny. B W w7

o Range 0 to 999.9 uinits —sf

L 30 Pk .F
’

ry
Vi

Slide to move Y-axis from 0 through 999.9 units *
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Needle Graph
A needle graph simulates an analog display, similar to the style of an analog voltmeter.
Configure a needle graph graph

1. In the Graphic option list, select Needle. [persistence  [ui v :

2. Observe the value in the Channel A Measurement s Line
frame as well as the Min and Max shown in the Histogram
Statistics frame. Pulse Chart
This information guides you in selecting Y-axis limits. . Needle %

3. Follow the steps for a Line Graph as the
requirements for these two graphs are similar.

Needle Modes
The Needle graph has two modes:

e Persistence
In this mode, previous measurements remain and are =
displayed in gray. 2000 el
Also, the Min and Max values are displayed. \ '
Click Clear to clear the display of previous 1000
measurements, including Min and Max.

Clear Persistence s 5
0.000

1.970uW
Clear the Persistence option to convert to Non-
Persistence display. esaomw
¢ Non-Persistence )
In this mode, only the current measurement is —
displayed. 200 o0

2.260uW

29.32uW
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Position

When a sensor is in Track w/Power measurement mode, the graphic display can either be Position or
Stability. In the Position graph, StarLab displays the position of the laser beam on a coordinate graph as well
as numerically. It also displays size as a circle drawn to scale on the graph and numerically. If size cannot be
measured, then position data only will be shown.

The numeric display and statistics are of the power measurement. Functions that are set will affect the
power and statistics measurement. They have no effect on the position and size measurements.

Centering — A slide switch in the display area can be set for absolute or for relative position measurements
when the switch is moved to the left side.

You can select the current position of the laser as center, and all the later positions of the laser will be
calculated according to the origin. The offset of the current position will be displayed on the graph.

Channel & Starncs
.....

M s
$/n:345016 14.80W 18.70W 17.64W

‘ )
— 17.90W | .o o

x
A:FISOA-BE-PPS |

A: F1504-BB-PPS[mm]

X: -0.70mm

Y: +1.10mm \
size: 4.90mm * v *

Channel & Stamshics
A:FISOA-BE-PPS | M s Averige
3/n:345016 14.80W 18.70W 17.66W

\ Y
_ rew 17.80W | .o, =
A T:u:::uﬂ CAIN 3 o

A: F1504-BB-PPS[mm]

X: 0.00mm

X Offset: -0.70mm

Y 0.00mm \
Size: 4.90mm * v *

Y Offset: +1.10mm

StarLab User Manual 0 0ph i r® 63



Configuration .

Select Device(s) logging» Lk~ [-|O[x

Channel A Statistics

l o I A: 3A-P-QUAD | Min Max Average

s/n:333390 17.61mW  41.00mW  18.99mW

18.07mW 18.07mW - —
— L] m 4.157mW 88 00:05:00 =
Measuring: Track w/ Power v Merge Split Reset

: &

e e 4 =0

Functions €

A: 3A-P-QUAD[mm]

Center: C, ‘

4.5
X: -0.01mm
¥: -0.09mm T
-4.5 , N \ 4.5
00:00:00 -4.5

Stability

When a sensor is in Track w/Power measurement mode, the graphic display can either be Stability or
Position. The Stability graph tracks the pointing stability of the laser beam over time.

lect De {s) Logging o E 28 —|7|x
= Channel A Statistics
A:50(150)A-PPS | Min Max Average
[] 5/n:643979 \ 133.0mW  138.0mW  136.2mW
138.0mW 138 omw St Dew. Overrange
— . 1.445mW o
Measuring: Track w/ Powrer Time Frame Merge Split Reset
Laser: 106
m: ev A 00:05:00 | & T ||E22| O
Functions )
A2 50(150)4 PPS[mm] 9] Autoscale  Number of Samples: 100 B~
Flapsed Time 00:01:47 Q [F—— i

v 2o0m
N + M
B
- |k

sample Size 100 oLar
Errors 0

0150
LastX +0.33mm 153
Last¥ -1.67mm

0156
average X +0.42mm

0159

1
e
K3
K}
H:
Aversge¥  -1,60mm H:
. HER || u
. HHR ||| =
0165 . °
ax 161um 168
as 202um
07

T "
0028 0031 0034 0037 0040 0043 0046 0049 0052
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Configure a stability graph
1. Select Stability

2. Set the number of samples to collect.
Enter a number from 1 to a million. This is the number of beam center locations that will be counted.
When the sample count reaches this value, old readings are removed from the sample set as new
readings are added to keep the sample count constant.
You can follow the count in the Data area.

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

Graphic area

The default size for the area is the position tracking area available on the BeamTrack sensor being used,
with zero in the center. The measuring dimensions can be altered by using one of the Zooming options.
Each axis is divided into 10 units creating 100 cells in which the counting is made for the beam center
position. In the Stability example, each cell is 0.05mm by 0.05mm.

Each cell is given a color that represents the number of readings for that cell, see Legend. As the stability
measurement proceeds, the cells change colors.

Autoscale

Selecting this option in Graph Setup scales the X- and Y-axes so that the display occupies the maximum area
of the graph.

If you then de-select the option, these axis settings remain. One of the Zooming options must be used to
change the display.

Legend

The legend is a series of vertical, colored squares where each square’s number is the number of counts for
that x-y cell in the graph. The value zero, which means no hits in that cell, is the background color of the
display. The cell with the greatest number of counts is made white. The values of the squares in between
are given values divided between zero and the highest values. As the stability measurement proceeds, you
will see the values of the legend’s squares change.

Data area

Laboratory System. An X, Y coordinate system defined in the space of the laser sensor. The zero point is the
sensor center, X is horizontal and Y is vertical.

Beam Axis System. An X, Y coordinate system where the X direction is the direction of the maximum
amplitude of movement of the laser beam, and the Y direction is perpendicular to the X direction. The zero
point is the average position. This coordinate system moves relative to the Laboratory System as the laser
beam moves.

Shows duration of the counting. Counting begins when the Graph option

Elapsed Time Stability is selected or when the Reset button is clicked.
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Indicates how many samples have been measured. This value increases until

Sample Size the entered value for the number of samples is reached; after which old
samples are discarded from the sample set to keep the value constant.
When value is greater than zero indicates number of times a count could not

Errors be made. The usual reason is that the beam center when outside the sensor’s
field of view.

Last Xand Y The position of the beam center for the last reading, in the Laboratory System.

Average X and Y

Shows the average X and Y positions for the readings in the sample set, in the
Laboratory System.

The rotation angle of the X axis of the Beam Axis System relative to the X axis

Azimuth
Zimu of the Laboratory System.
The position stability, calculated as 4 in the X, Y and S directions respectively in
A Y,and S the Beam Axis System, where is the standard deviation. S represents a general
radial direction.
Zooming

Zooming the displayed stability graph is available during measurements as well when viewing a recorded
log file. Zooming is accomplished by keyboard, the left mouse button, and by the mouse wheel. As zooming
is increased or decreased, the X- and Y-axes will adjust. Moreover, cell colors and legend values will change.
You can use the scroll bars of the graph to center the new zoom field.

- Keyboard
z
Clicking the Plus and Minus keys on the main keyboard section or on the Number oo
keypad will zoom in and zoom out the display. | + |

The arrow keys can be used to scroll the display.

on the Zoom control.

- Mouse wheel

Left mouse button
This button can zoom the display by clicking the appropriate button

10 in

The left mouse will drag the display by holding down the button and ~
§ the display by holding =1 [ ]

moving in the desired direction. The mouse indicator changes to a 4- ........|
point motion indicator icon.

Rolling the mouse wheel away from you zooms in, and towards you zooms out. The display may be
scrolled in any direction by pressing the mouse wheel (or middle mouse button) and dragging.
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Apply to A” Time Frame Merge Split Reset

. . . . 00:05:00 5 |t ||2&| O
This option sets all displays to the same Graph mode as the display —

that is selected. Apply to All does not affect displays which cannot be
changed to the selected graph. @ | -

| Line
il Histogram
Iils Pulse Chart

) Meedle

Apply ta all %
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Chapter 5 - Measuring with Thermopile Sensors

This chapter describes how to take measurements with thermopile sensors.

About Thermopile Sensors

Ophir thermopile sensors measure both power and single shot energy. When a radiant heat source, such as
a laser, is directed at the absorber sensor aperture, a temperature gradient is created across the thermopile
of the enclosed detector disc.

This generates a voltage proportional to the incident power.

The instrument amplifies this signal and indicates the power level received by the sensor. At the same time,
the signal-processing software enables the instrument to respond faster than the thermal rise time of the
detector disc, reducing the response time of instrument.

The energy of a single pulse is measured by digitally integrating the pulse power over time.

Configure Measurement Settings

If you are planning to repeat similar measurements, you can configure the settings for each individual
sensor, and save them. The saved settings become the default configuration for that channel and are
displayed every time the channel is opened.

The following sections describe how to select a measurement mode, how to configure thermopile sensors
measurement settings, and how to save the settings as the default configuration for that channel.

¢ Measurement settings are mode dependent, meaning the settings differ depending on the
measurement mode selected.

Select a Measurement Mode
In the Settings area, select a measurement mode from the Measuring list.
Choose from either Power, Energy, Track w/Power or Pulsed Power*.

+ | fee <
B: 10A-PPS
5/n:744598

Measuring: Pulsed Power
Laser:

Powwver
Range:
Threshold: Energy

Pulse Width:

I Track w/ Power

Pulsed Power

* Pulsed Power mode is only available with Centauri, StarBright, Juno, Juno+ devices
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Configure Power Settings

Specify the laser wavelength

Specify a power range

Average the measurements

Laser Wavelengths

Thermopile sensors have different absorption at different wavelengths. To compensate for these
differences, each sensor has been calibrated by a laser at several wavelengths. By specifying the correct
laser wavelength, the correction factor for that wavelength is automatically introduced.

Specify the laser wavelength

In the Laser list, specify a laser wavelength.

a A: F150A-BB-20
5/n:621723

0.000W (o

B-6
Measuring: Power™

Laser: 10.6™ < 8u
Range: 30.0W ™

L Functions B

LP1 Sensors

For the LP1 family of sensors, the absorption of the detector coating varies somewhat according to
wavelength. The correction curve for the absorber is stored in the sensor EEROM.

This correction curve ensures the power reading is correct at all laser wavelengths.
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Power Ranges
Thermopile sensors cover a wide range of powers, from microwatt to 1000s of watts, depending on the

type of sensor. To provide accuracy at each end of the range, the electronics of the device must be
configured to work in a range that is most suited to your needs.

Specify the power range
In the Range list, specify a power range.

#* When the range of the expected readings is unknown, or if highly varied readings are expected, select
AUTO (see Auto Range)

The instrument configures itself according to the selected range.

G A: F1504-BB-26
5 n621723 AUTO
0.000W .,

30.0W
Measuring: Power™
Laser: 10.6 3.00W

Range: 30.0W ™™

h Functions D

Auto Range

When the range is set to Auto, the instrument configures itself in the lowest range possible that is higher

than the latest readings.

e If the readings exceed 100% of the present range, the instrument reconfigures itself for the next higher
range

e |If the readings fall below 9% of the present range, the instrument reconfigures itself for the next lower

range after a short delay

The delay prevents an infinite range-changing loop when readings are close to the end of the scale.

Average the Measurements
The thermopile sensor is measured 15 times per second. StarLab automatically refines the readings and
applies a moving average (see Average).

Configure Energy Settings

Specify the laser wavelength, power range, and energy thresholds.
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Instrument is Ready
When the instrument is ready to measure a new pulse, the word READY flashes in the numeric display area.

The next pulse automatically clears the screen, and the new value is then displayed.
If a further pulse is fired before the word READY is displayed, the reading may be inaccurate or may not be
displayed.

Energy Thresholds

If the instrument is used in a noisy environment, or where high levels of background thermal radiation are
present, the instrument may trigger spuriously on the noise or background radiation. It would then fail to
measure the intended pulse. Since some degree of noise or background radiation is inevitable, the
instrument is designed not to respond to pulses below a preset minimum level.

The minimum energy threshold is typically set to 0.3% of the full scale of the selected range.

However, the range can be modified when the level is too sensitive for particular environment.

The thresholds however, should not be raised higher than necessary, as this will cause degradation in the
accuracy of energy measurements of pulses below about 4 times the threshold level.

Specify the energy thresholds
In the Threshold list, specify the energy thresholds as described as follows.

» Low Select this threshold when measuring small energies and unit does not trigger
» Medium This is the default factory setting
» High Select this threshold when there is noise and unit does not trigger

g

a A: F150A-BB-26
5/n:621723

LOW
Measuring: Energy™ MEDIUM
Laser: <.Bu™ .

Range: 3.00]™
Threshold: LOW™

L Fun-::'."u::-nsﬂ'
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Configure Pulsed Power Settings
#* The Pulsed Power setting is available with Centauri, StarBright, Juno, Juno+, Juno-RS, Ariel, IPM devices

Specify the laser wavelength, power range, energy thresholds. and pulse width.

Pulsed Power

Thermopile sensors models are capable of measuring pulsed power in order to display instantaneous power
of a laser pulse. Power can be calculated from energy if the length of the pulse is known.

(D) The accuracy of measurement is dependent on setting the pulse width correctly

Pulse Width
A key element in measuring pulsed lasers is to define the pulse width (or pulse length) of the laser pulses.

Specify the pulse width

Specify the pulse width to the shortest time that is longer than the expected pulse width.

1. Inthe Pulse Width list, select Modify.

2. In the Modify Pulse Width dialog box, specify the pulse width duration in the seconds field.

¢ Specify a shorter pulse width setting for higher frequency lasers
¢ Specify a longer pulse width setting for higher energy lasers

EEC
R x

3y Channel B Statistics
B: 10A-PPS Min Max Average

‘g ‘ 5/n:744598 Ready
FiLy Std.Dew. Overrange
Measuring: Pulsed Power
Laser: <Buvw A
Range: 200mlw
Threshold: MEDIUM ™
Pulse Width: 82w

B.2

B: 10A-PPS [mW]

200.0
Modify Pulse Width B:10A-PPS (s/n:744598)
- Modify Pulse Width
180.0 -
8 seconds
01 ¢ li 10

160.0 -

B T
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Optimize the Readings
StarLab can be optimized to achieve the most accurate and efficient results. This section describes the most
commonly used optimizations: offset, zeroing the instrument, and setting line frequency.

Apply an Offset

When there is thermal background in the environment, thermopile sensors may show a non-zero power
reading, even when there is no laser. For example, the display reads 0.1 Watts when the laser is blocked,
and reads 20.5 Watts when laser power is applied.

In this case, the true power is 20.5 - 0.1 = 20.4 Watts.

To subtract the background, apply an offset while the laser is blocked. The display will now read zero, and
the 0.1 Watt background will be subtracted from all subsequent readings.

The laser power reading will be 20.4 Watts.

** If you suspect the instrument has a permanent zero offset, disconnect the sensor while the sensor is in
power measurement mode. If the instrument still displays a similar reading even when the sensor is not
connected, zero the instrument.

Zero the Instrument

All adjustments performed on Ophir devices, including zeroing internal circuits, are done via the software.

This ensures simple and accurate realignment.
For optimum performance, it is recommended to frequently zero the instruments.

» Centauri, StarBright, StarLite, Vega, Nova-Il, Ariel and USBI devices:

- Thermopile sensors:
It is necessary to zero the instrument with no sensor attached, and then repeat with the sensor
attached

- Photodiode sensors:
It is only required to zero with the sensor attached

- Ariel device: Use the zeroing option in order to make the measurement more accurate in CW mode.
The zeroing process should be performed while the sensor is protected from light and when the
sensor is cool. The protection cover can be left on for this purpose. Zeroing is recommended once a
day or before each CW measurement session. It is not required for Pulsed Power measurements.

For more details when measuring with the Ariel device, please refer to the Ariel manual. The Ariel manual
can be downloaded from our website.

e Juno, Juno+, Pulsar, and Quasar instruments:
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- All sensors:
It is only required to zero the instrument with the sensor attached.

Zero the device with no sensor attached

1. Start up the instrument with no sensor attached: unplug the USB cable, disconnect the sensor, and
replace the USB cable.

2. Check the instrument is not in an electrically noisy environment and is undisturbed.

3. Open the Select Device(s) dialog and click More.

Select Device(s) More...

O

Single Channel Devices

".

e

Mova I1
(s/m: 5000}

Open sensors in new window
4. In the Diagnostics dialog, click Zeroing.

Diagnostics X
ovs 1236 /300 e |

No Sensor Connected

Zauingk

Portion removed
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The Zeroing Instrument dialog opens.

5. Inthe Zeroing Instrument dialog, click Start to begin zeroing the instrument.

Zeroing Instrument X

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

When the zeroing is complete, a dialog opens with a message describing if the zeroing was successfully

completed or failed. Click OK to dismiss the message.

Zero the device with a sensor attached
1. Start up the instrument with a sensor attached.

2. From the sensor control screen, do the following:

Right mouse click, and select Zeroing from the pop-up menu,
OR

Open the Functions menu and select Zeroing. The Zeroing Instrument dialog opens.
3. Inthe Zeroing Instrument dialog, click Start to begin zeroing the instrument.

4. When the zeroing is complete, click Save to save the zeroing.

Specify Line Frequency

Use the line frequency feature to remove interference caused by AC electricity in the room.

The Centauri, StarLite, StarBright, Juno, Juno+, USBI, Quasar, and Pulsar are factory set at 50Hz.

+* Reset the line frequency if your country uses 60Hz

StarLab User Manual O 0ph i r®

75



Set line frequency
1. In Options, select Line Frequency.

2. Select the line frequency according to your m s
X K Capture Screen...
geographical location: P
e Europe = 50Hz Zeroing...
Calibrate... Registration 3
e USA, Japan = 60Hz v 50Hz et
&0Hz Channal Info k I
Help
About StarLab

Calibration Factors
StarLab enables you to adjust power calibration factors, configure the response factor, and adjust energy
calibration factors.

Adjusting the calibration factor makes a permanent change in the sensor.
A It is strongly recommended that before making any change to the factor, the original
WARNING factory setting is recorded separately. This makes it easier, if required, to later restore
the value to its original setting.

Adjust Power Calibration Factors

The absorption of the various Ophir thermal absorbers can vary from disc to disc. Therefore, all Ophir
absorbers are individually calibrated against NIST traceable standards. Ophir sensors are laser-calibrated at
several wavelengths, against a NIST calibrated standard meter. For more information on Ophir sensor
calibration and traceability, refer to Appendix B — Calibration, Traceability, and individually Recalibration.

StarLab offers two types of calibration:
* Overall Calibration - Changes the calibration at all wavelengths simultaneously
 Laser Specific Calibration - Changes the calibration at one specific laser wavelength

Adjust the power calibration factors
1. Make sure Measuring is set for Power. E

Capturs Screen...

2. In Options, select Calibrate.

Preferences...

The Adjust Calibration Factors dialog opens. zeora.
| Reqistration 4
The Original area displays the original Measurement, Overall Channel Info » | E’T
- . eyl Help
Sensitivity, and Laser Factor fields. About StarLab

The Current wavelength is displayed beneath the Original area.
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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

1.0000

Laser Specific Factor

3. Use the Overall Power Calibration Factor scroll bar to attain an accurate reading in the Overall
Sensitivity field in the Adjusted area,

OR

Enter the desired factor into the text box above the scroll bar.

#* Adjusting the overall power calibration factor effects both the Measurement and the Overall
Sensitivity values.

4. Use the Laser Specific Factor scroll bar to attain an accurate reading in the Overall Sensitivity and Laser

Factor fields in the Adjusted area,

OR

Enter the desired factor into the text box above the scroll bar.

+ Adjusting the Laser Specific Factor effects both the Measurement and the Laser Factor values.

5. Click Save to save the adjustment for the active channel.

Configure the Response Factor

The response factor feature finds the optimum response time to enable an accurate reading as quickly as
possible, while minimizing the risk of overshoot, (the erroneous reporting of readings above 100% of the
full scale). Response factor adjustment is only possible when the sensor is in power mode.
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Set the response factor m

. Capture Screen...
1. In Options, select Response. Preferences...

Zeroing...
Calibrate... Registration »
Exit
Channel Info Help

About StarLab

Adjust Response Time Factor X

Apply constant power and press "Scale”.

The Adjust Response Time Factor dialog opens.

Actual Measurement: 165.0mW Not Scaled

Time[seconds]

. Response Factor
1.3380

00 ¢ [ » 20

T . T

2. Apply constant power, and click Scale.
When the scaling is complete, the scaled value is displayed on the right side of the dialog.
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S

8.
9.

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: 167.0mW

10 15
Time[seconds]

Response Factor
1.3380

00 ¢ A] » 20

Use the scroll bar to adjust the response factor in the Response Factor area.
Apply constant power to the thermopile sensor until the graph stabilizes.
Click Scale.

Block the laser for several moments to allow the sensor to cool down.
Adjust the response factor:

* To reduce overshoot, at the risk of possibly slowing down the response of the sensor, lower the
response factor

* To speed up the response of the sensor, at the risk of possible overshoot, raise the response factor
Click Ready.
Unblock the thermopile sensor.

Take a second reading.

10. Repeat steps 5 through 9 until the response is 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

AO0RE 1L . . R
T e e e e B R

10 15
Time[seconds]

Response Factor
1.4857

00 ¢ [ » 20

e |

Adjust Energy Calibration Factors

Both power and energy readings are equally affected by changes in the absorption and/or sensitivity of the
thermal disc. Therefore, changing power calibration proportionately changes energy calibration. In addition,
adjusting the response time of the sensor can also affect energy calibration. For this reason, provisions are
made to adjust energy calibration without affecting power calibration.
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Adjust the energy calibration factors

1. In Options, select Calibrate.

Capture Screen...,

Preferences...

Zeroing... Advanced Functions *

Registration 4
Exit

Response...

Channel Info »

Help
About starLab

The Adjust Calibration Factor dialog opens.

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

The Original area displays the original Measurement and Calibration Factor. The Current wavelength is
displayed beneath the Original area.

2. Use the scroll bar to adjust the Calibration Factor in order to attain an accurate Calibration Factor
reading.

3. Click Save to save the adjustment for the active channel.
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BeamTrack Sensors

BeamTrack sensors are a line of thermopile sensors that can measure beam position and beam size while

measuring power. This is accomplished by adding quadrant detectors to the classical thermopile disc, as

well as a patented beam size detector in the center

Position
Measurement
Points

Beam Size
Detector

Full Ring for power
measurement

Configure Track w/Power Settings

Measure with track w/power

In the Measuring list, select Track w/Power.

The graph types available in Track w/Power measurement mode
are Position and Stability.

For more details, refer to Position and Stability in Chapter 4 —
Features of the StarLab Window.

Functions apply to power measurements only, not to the
position and size measurements See Functions

Data Logging includes position and size readings in addition
to power measurements See Log Files

Graph Y-axis Scroll
and Zoom bar

-

Thumb

Callw;

S }C

@ A: JA-P-QUAD
5 n:333390

724.0uW

Measuring: Track w/ Power”
Laser: 4
Range: #

Power

Energy

Track w/ Pow

Math channel functionality only applies to power See Math Channels

Additional Graphical Display Options
For additional graphic display options, see StarLab Window.
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Chapter 6 - Measuring With Photodiode Sensors

This section describes how to take measurements with photodiode sensors.

About Photodiode Sensors

When a photon source, such as a laser, is directed at a photodiode sensor, a current is created proportional
to the light intensity and dependent on the wavelength.

Ophir photodiode sensors significantly reduce background noise because they have a unique dual detector
sensor, containing two identical detectors which are connected back-to-back.

When a uniform signal, such as background room light, falls on the detector sensor, the signal from the two
detectors cancels. Conversely, when a laser beam falls on the sensor, it illuminates the first detector only
and is detected. This is how the sensor subtracts most of the background while still detecting the desired
signal. In general, 98% of the background signal is eliminated.

This means that the detector can be used in ordinary laboratory lighting conditions.

The instrument amplifies this signal and indicates the power level received by the sensor.
Due to the superior circuitry of the Ophir instruments, the noise level is very low, and Ophir photodiode
sensors have a large dynamic range, from pico Watts to Watts.

Since many low power lasers have powers ranging from 5 to 30mW, and most photodiode detectors
saturate at about 2mW, Ophir photodiode sensors have a built in filter to allow the sensor to measure up to
30mW or more without saturation. When the additional filter is applied, the maximum power can range
from 300mW to 3W. Photodiode sensors saturate when the output current exceeds 1.3mA so the exact
maximum power depends on the sensitivity of the detector at the wavelength used.

For a more detailed description of the principles of operation of Ophir photodiode sensors, refer to the
Ophir Optronics catalog, available for download from http://www.ophiropt.com.

Configure Measurement Settings

If you are planning to repeat similar measurements, you can configure the settings for each individual
sensor, and save them. The saved settings become the default configuration for that channel and are
displayed each time the channel is opened.

The following sections describe how to configure measurement settings for photodiode sensors and how to
save them as the default configuration for that channel.

Configuration settings include: configuring laser wavelengths, range, average readings, and
inserting/removing the filter.
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Configure Laser Wavelengths

Photodiode sensors have a different sensitivity at different wavelengths. Moreover, the filters used in the
sensor have a different transmission at different wavelengths. When you choose the correct laser
wavelength, the correction factor for that wavelength is automatically introduced.

You can select which laser wavelength to work with from an editable drop down list. You can configure a
maximum of six wavelengths to appear in the drop down list, to simplify changing from one laser
wavelength to another. Laser wavelengths can also be modified or removed.

Select a laser wavelength
In the Wavelength list, select a laser wavelength.

P x

A PD300
\ | s/n:999951

10.00nW

Measuring: Power™
Wavelength: 6337

F‘.a_nge: 633
Filter:

Remove...

Add a laser wavelength
1. Inthe Wavelength list, select Add. The Add Wavelength dialog opens.

% The Add option is only available if less than 6 wavelengths are listed in the Wavelength list.

Add Wavelength X

Add Wavelength

350 mm

350 _| 1100

Manually enter the wavelength,
OR
Use the scroll bar or arrows to configure the new wavelength.
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2. Click OK to save the new wavelength and close the dialog box.
The new wavelength appears in the Wavelength drop down list.

Modify a laser wavelength
1. Inthe Wavelength list, select Modify. The Modify Wavelength dialog opens.

Modify Wavelength X

Modify Wawvelength

& Jmm

350 i 1100

oo ] om

2. Manually enter the required wavelength,
OR
Use the scroll bar or arrows to modify the wavelength.

3. Click OK to save the modified wavelength and close the dialog.
The modified wavelength appears in the Wavelength list.

Remove a laser wavelength
1. Inthe Wavelength list, select Remove. The Remove Wavelength dialog opens, displaying the
wavelengths in the Laser Wavelength list.

#* The Remove option is only available if more than 1 wavelength is listed in the Wavelength list

Remove Wavelength X

Select Wavelength within the list and press Remove

633
488
551

2. Select the wavelength you wish to remove. You can only remove one wavelength at a time.

3. Click Remove to remove the selected wavelength and close the dialog.
The removed wavelength no longer appears in the Wavelength list.
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Select the Range

Photodiode sensors cover a wide range of powers, depending on the type of sensor in use. In order to
provide accuracy at each end of the range, the electronics of the device must be configured to work in a
range that is most suited to your needs.

Configure the range

* When you know the approximate range of the expected readings:
In the Range list, select a range. The instrument configures itself according to the selected range.

‘F‘:! A: PD300
5/n:999991

10.00nW

W

Measuring: Power

Wavelength: 6337

Range: 30. Ou‘.".f'%
Filter:

AUTO

30.0mw

3.00mw
300uwW
30.0uwW
3.00uw
300nW

30.0nwW

* When the range of the expected readings is not known, or highly varying readings are expected:
In the Range list, select AUTO.

#* AUTO instructs the instrument to configure itself in the lowest range possible that is higher than the
latest readings.

If the readings exceed 100% of the present range, the instrument reconfigures itself for the
next higher range.

If the readings fall below 9% of the present range, the instrument reconfigures itself for the
next lower range after a short delay. The delay prevents an infinite range-changing loop when
readings are close to the end of the scale.
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Filter Settings

Most photodiode sensors are equipped with an optional filter that allows them to measure up to 300mW or
more without saturating the detector. The exact maximum power is reached when the reading reaches full

scale, or when the output current from the sensor reaches 1.3mA, whichever comes first. You can work
with or without the filter, depending on which powers you wish to measure.

Configure the instrument to measure
* When the filter is inserted: In the Filter list, select IN

e When the filter is removed: In the Filter list, select OUT

X
‘F‘! A: PD300
5/n:999991

10.00nW

Measuring: Power

Wavelength: 6337
Range: 30.0uwW™
Filter: OQUT™

L ouT

IN

#* Make sure to physically insert or remove the filter, according to the filter setting selected.
Failure to do so will result in erroneous readings.

%> For sensors with built-in filter state detection, the Filter list displays the current active setting only

X3
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Photodiode Exposure
% Photodiode exposure is currently only supported on Centauri and StarBright devices.

« For Photodiode sensors, measuring total exposure is based on summing photodiode power
measurements over time

« In exposure mode, the devices measure 15 times per second, updating the exposure displayed on the
screen 5 times per second

Measure total exposure
1. Inthe Measuring list, select Exposure.

2. Inthe Stop Mode list, select either Manual or Timeout.

3. Click Start.
The accumulated laser power exposure and elapsed time are displayed.

« Click Stop, to stop measuring the exposure before the chosen period (Manual or Timeout).
« Click Reset, to reset the reading to zero before another reading

4. To return to the main power measurement screen, in the Measuring list, select Power.

o OPHIR STARLAB -[=[x

eg=s

s/n:32861
8.305u)

of

Time Frame
00:05:00 =

A: PD300[m) Stop Mode: | After Timeout =

Exposure measurement will stop after 1 seconds

8.305u)

Elapsed Time: 00:00:01.0
m

Fast Power

#* Fast Power is currently only supported on the Centauri meter.

O
L <4

Fast Power is a measurement mode available for use only with Photodiode sensors.

O
%

Fast Power measures and logs at a rate of up to 10 kHz.

Fast Power mode can be used to measure laser-modulation as well as flicker measurement of LED light

K7
%

sources.
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Low Frequency Power

% Low frequency power is supported on Centauri, StarBright, Juno, Juno+, and EA1 devices.

Low frequency power mode is useful when measuring the average power for pulsed lasers with a frequency
in the ~5 - ~100Hz range. Using the regular power mode with such a laser source can cause beating effects
and saturation of the electronics, which causes unstable or incorrect readings in many cases. The low
frequency power mode solves these problems using a special measurement technique in the firmware that
synchronizes to the laser frequency (as supplied by the user). This mode is only supported when using
Photodiode sensors (PD300-xx) - it is not supported when using Thermopile sensors (which normally do not
exhibit such problems, as their response time is much slower than photodiodes).

When switching to low frequency power mode, the firmware inside the device makes several changes to
the way the electronics are configured and how it measures the photodiode signals, to accommodate the
low frequency pulses being measured.

#* While the Low Freq. Power Mode will improve overall performance relative to the regular power mode,
a certain increase in noise is still likely to be observed. In some cases it may be possible to reduce noise
by averaging power measurements over a longer period.

Measure the average power for low frequency pulsed laser sources

1. Inthe Measuring list, select Low Freq Power.

+ [ foe ¢
A: PD300
5/n:333399

Cha

89.59nW 8
Measuring: Low Freq Power
Wavelength: 1064w
Range: 3.00uWw
Filter: ouTw
Pulse Frequency: 45.000w
Functions €
A AP

#* When switching to Low Freq. Power mode, pay special attention when zeroing the sensor.

2. If required, configure the Wavelength, Range, Filter, and Pulse Frequency.

3. Inthe Pulse Frequency list, select Modify. The Modify Pulse Frequency dialog opens.
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s

x Channel A Statistics
'F‘s A: PD300 Min Max Average
5/n:333399 84.93nW  95.45nW  90.55nW
89.59nW 89 59 nW Std.Dew. Overrange
L 1.677nW o
Measuring: Low Freq Powerv
Wavelength: 1064¥
Range: 3.00uw™ ﬂ
Filter: ouTw
Pulse Frequency: 45.000%
; 45.000 LB A: PD300 [uW)

Modify...

3.000
Muodify Pulse Frequency A:PD300 {s/n;333399) X

Modify Pulse Frequency
45 Hz

5 « [l » 100

[

2.000

In the Modify Pulse Frequency dialog, manually enter the required pulse frequency,
OR
Use the scroll bar or arrows to modify the pulse frequency.

« If the frequency setting is too low, this may result in periodic positive power spikes above the
average power level being measured

« If the frequency is too high, the spikes will be negative, below the average power level

Click OK to save the modified pulse frequency, and close the dialog.

+* Due to slight errors in the nominal internal clock frequency of the measurement device, or of the laser
pulse frequency, the exact frequency setting required for perfect measurements may not be exactly as
expected.

Average the Measurements

To configure an average reading for a photodiode sensor, refer to Average.

Optimize the Readings

StarLab can be optimized to achieve the most accurate and efficient results. This section describes the most

commonly used optimizations: offset, zeroing the instrument, and setting line frequency.

Apply an Offset

Ophir’s unique dual-detector sensors detect and subtract 98% of background light. The residual background

signal can be removed using the Offset feature.

For example, the display reads 0.1 uW when the laser is blocked, and reads 20.5 uW when laser power is
applied. In this case, the true power is 20.5 - 0.1 = 20.4 uW. To subtract the background, apply an offset
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while the laser is blocked. The display will now read zero, and the 0.1 uW background will be subtracted
from all subsequent readings. The laser power reading will be 20.4 pW.

To apply an offset, see Offset
#* If you suspect the instrument has a permanent zero offset, disconnect the sensor while the sensor is in

power measurement mode. If the instrument still displays a similar reading even when the sensor is not
connected, zero the instrument.

Zero the Instrument

To zero the instrument for a photodiode sensor, see Zero the Instrument.

Specify Line Frequency

To specify the line frequency for a photodiode sensor, see Specify Line Frequency.
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Adjust Calibration Factors

Adjusting the calibration factor makes a permanent change in the sensor.
& It is strongly recommended that before making any change to the factor, the original
WARNING factory setting is recorded separately. This makes it easier, if required, to later restore
the value to its original setting.

Photodiode detectors are inherently very linear but do vary broadly in sensitivity from wavelength to

wavelength. In addition, Ophir PD300 models are equipped with both a built in and a removable filter to

enable measurement of higher powers without detector saturation. The transmission of these filters
depends on wavelength. The PD300 has a built in calibration adjustment for wavelength. For more

information on the PD300 built in calibration adjustment, refer to Appendix B — Calibration, Traceability,

and Recalibration. The user cannot recalibrate the whole calibration curve, but can adjust the overall
calibration, which in turn adjusts all wavelengths proportionately.

Adjust the power calibration factor m =[x
1. In Options, select Calibrate. The Adjust Calibration Faction dialog opens. Capture Screen...
Preferences...
The Original area of the dialog box displays the original Measurement Zeroing...

Calibrate. .. k Reqgistration 3
Line Frequency .

Exit
Channel Info »

and Calibration Factor.

Help

The Current wavelength is displayed beneath the Original area About Starlab
Adjust Calibration Factor X
Original Adjusted
Measurement: 120.0n'W Measurement: 120.0nW
Calibration Factor: 0.3001 Calibration Factor: 0.3001

Current Wavelength: 633

Calibration Factor

0.3001

Use the Calibration Factor scroll bar to attain an accurate reading in the Calibration Factor field in the

Adjusted area,
OR
Enter the factor into the text box above the scroll bar.

% Adjusting the Calibration Factor changes the calibration of all wavelengths by the same factor.

3. Click Save to save the adjustment for the active channel.
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Special Sensors

In addition to standard Photodiode sensors, Ophir offers sensors that are based on similar technologies that
are geared towards other measurement applications.

These sensors include:

« BC20

« PD300-CIE
- PD300-BB
« PD300-RM

+* Note: Not all devices support or fully support special sensors.

See the Sensor / Device compatibility table on our website.

BC20

The BC20 is a scanned beam laser power sensor that is based on a Photodiode detector coupled with
innovative circuitry to measure scanned as well as static beams.

Based on this Photodiode, the BC20 has the same dynamic background subtraction as the standard PD300
which eliminates over 95% of background light and allows measurement in normal room light.

Differences Between BC20 and Standard Thermopile Sensors

Although BC20 sensors are Photodiode based, they are defined to behave like Thermopile sensors except
for the following differences:

« BC20 sensors do not support Energy

« All BC20 sensors support the Continuous mode. In this mode, the reading displayed is updated
3 times per second with the max power reading of the previous 1/3 second

« Some BC20 support the Hold mode. In this mode, the display “holds” the highest reading for up to 5
seconds If a higher reading is measured before the 5 seconds have elapsed, the display is updated and
the 5 second counter is restarted.

BC20 Measuring Options

x * | A: BC20-3WL-SH Functions
@ A: BC20-3WL-SH A: BC20-3WL-SH
5/n:747068 s/n: 747068 Average None ¥
73.00uW

N 75.00uW Offset 000w |+ D
Measuring: Continuous ™ WMeasuring: Hold~ Scale factor 1.000 ( : )
Laser: 675 Laser- 675 dBm ( ]
Range: 2.00mWw~ Range: 2. 00mwW Mormalize 1 D
L Functions € L Functions € Density a»
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PD300-CIE

The PD300-CIE sensor has a spectral response similar to that of the human eye and therefore is calibrated
to measure in eye response units of Lux. The PD300-CIE is designed with a small detector in which the

source overfills the detector. It displays the light intensity per unit area in units of Lux or Foot Candles.

Differences between PD300-CIE and Standard Photodiode Sensors

Except for the following differences, PD300-CIE behaves exactly like a standard PD300:

Other than the above, operation is the same as for other PD300 type sensors.

Measurement Mode can be set to Lux or Foot Candles (Ix or fc)

Wavelength Selection is disabled

Filter Selection is disabled

The Density and dBm functions are disabled

PD300-CIE Measuring Options

x
A: PD300CIE
5/n:202020
F'y 978.0Ix
Measuring: Luxw
Wavelength: Lux
Range:
Filter: Footcandle
h Functions €
Options not used with PD300-CIE
x x . x
A: PD300CIE Functions
A: PD300CIE A: PD300CIE
5/n:202020 s5/n:202020
Average MNone v
& 77.60fc & 77.60fc
Offset NS |
Measuring: Footcandle ¥ Measuring: Footcandle ™ Scale factor 1.000 (D
Wavelength: NSA Wavelength: NfA
Range: 200fcv Range: mec‘k da D
Filter: NfA Filter: NfA Normalize + D
B Functions € L Functions @ | DeEnsity @
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PD300-BB

The PD300-BB is a Photodiode-based sensor with a flat spectral response.

Differences between PD300-BB and Standard PD300 Sensors
Except for the following differences, PD300-BB behaves exactly like a standard PD300:
« There is no wavelength selection

« Some models do not have filter selection

PD300-BB Measuring Options

* | A: PD300-BB Functions X
A: PD300-BB
5{/n:345002
Average MNone v
& 34.70nW
Offset + D
Measuring: Power™ Scale factor 1.000 (I)
Wavelength: Pawer |
dB:
Range: m D
Filter: Exposure Normalize 4 (:)
h Functions @ | DEMIY »

Options not used with PD300-BB

x
A: PD300-BB
5{n:345002
ik
Measuring: Exposure™
Wavelength: NfA
Range: B00OnWw
Filter: NfA &
L Functions €
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PD300-RM

The PD300RM series of sensors are geared towards measuring irradiance and dosage. Like other sensors in
the PD300 series, the PD300RM is based on a Photodiode. However, unlike the PD300 series, it is calibrated
to measure irradiance (W/cm?) and dosage (J/cm?) at some distance from a divergent source. A diffuser is
placed over its aperture, thereby eliminating the sensitivity of the Photodiode to the incident angle of the
light. This enables the sensor to be used to measure irradiance when light is incident on the sensor from
different angles.

Differences between PD300RM and Standard PD300 Sensors

Except for the following differences, use of the PD300RM similar to power measurement with a
standard PD300:

» Mode: With Photodiode sensors, the available measurement modes are Power or Exposure.
With the PD300RM, the measurement mode can be set to Irradiance or Dosage.

« Units: The standard PD300 measures power and displays results in Watts (W). The PD300RM

measures irradiance and shows results in Watts per area (W/cm?) or dosage as Joule per area
(J/cm?).

+ Ranges: The standard PD300 allows display of power in dBm and ranges are scales of W. The
PD300RM does not allow dBm and ranges are scales of W/cm?2.

Irradiance Measurement

Irradiance is the power of light per unit area incident on a surface and is displayed as watts per square
meter (W/cm?).

Dosage Measurement

Dosage is the integral of irradiance over time and is displayed as joules per square meter (J/cm?). This
measurement mode is specific to the PD300RM.

In dosage mode, the device measures 500 times per second, updating the dosage displayed on the
screen every % second.

The screen layout is similar to that of the Exposure screen with the following notable exceptions:
e There is no stop mode selection.
¢ Dosage measurement continues for up to one hour unless stopped earlier by the user.

Dosage mode is not available with the StarLite meter.

+* Note: Not all devices support or fully support special sensors.

Please check Sensor / Device compatibility on our website.

StarLab User Manual 0 Oph i r® 96



Chapter 7 - Measuring with Pyroelectric and PD Energy
Sensors

This section provides an overview of pyroelectric and PD energy sensors and describes how to take
measurements with these sensors.

About Pyroelectric and PD Energy Sensors

Ophir pyroelectric sensors measure both frequency and energy of pulsed lasers. When a pulsed heat
source, such as a laser, is directed at the detector, a temperature gradient is created across the pyroelectric
crystal mounted in the sensor. This produces an electric charge, which is proportional to the energy
absorbed. The detector sensor has sophisticated circuitry unique to Ophir (patented) that determines the
baseline before the pulse is received, measures the voltage after a pre-determined interval, amplifies it, and
holds it for a pre-determined time.

Due to this innovative circuitry, Ophir pyroelectric sensors can measure very long pulses as well as short
ones; low energies as well as high energies. They can also measure at higher repetition rates than ever
before possible.

The device to which the sensor is connected converts this signal to a digital value and indicates the energy
received by the sensor, as well as the frequency at which the laser is pulsing. Using the energy and
frequency information, the StarLab application is also able to display average power.

Ophir PD energy sensors differ from pyroelectric sensors in that their detector is a photodiode instead of a
pyroelectric crystal. They use a similar circuit to the pyroelectric sensors and offer similar functionality.
Therefore, throughout this manual, they are included in the generic term "pyroelectric" when referring to
software and control functions, even when this is not stated explicitly.
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Before using the sensor for frequency or energy measurements, make sure that your

laser power, energy, and energy density do not exceed the sensor ratings listed in the
specifications table for the specific sensor. Otherwise, you may damage the absorber.
Refer to the Ophir Laser Power/Energy Measurement, at www.ophiropt.com, for full

details on each sensor.

A test slide is provided with each pyroelectric sensor, which contains the same
coating as the pyroelectric detector. (You can obtain additional slides from your

supplier.)
A Use this slide to test the damage threshold of your laser pulses. If the laser pulses
WARNING damage the slide, either enlarge the beam or lower the laser energy until no damage
is detected.

(Pyroelectric sensors that have a diffuser, however, are not supplied with a test slide;
this is because although a slide can be provided with the same coating as the sensor's
absorber, a diffuser's effect cannot be practically simulated by such a coating)

To measure pyroelectric energies properly, it is important that the sensor is not
grounded to the optical bench. Make sure that the sensor is isolated electrically from
the ground. Each pyroelectric sensor is supplied with an insulating mounting post for
this purpose.

Configure Measurement Settings

If you are planning to repeat similar measurements, you can configure the settings for each individual
sensor, and save them. The saved settings become the default configuration for that sensor, and are
displayed each time that channel is opened.

The following sections describe how to select the measurement mode, how to configure measurement
settings for pyroelectric sensors, and how to save them as the default configuration for that channel.

The measurement setting fields differ for frequency and energy modes.

Measurement settings include: laser wavelength, power range, diffuser, pulse width, and average reading.
In addition to these measurement settings, the Pulsar device includes an external trigger.
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Select the measurement mode
In the Measuring mode pulldown, select Power or Energy.

-
A PES-C
s/n:764318

2.027ul

FH

Measuring: Energy™
wavelength:| power

Range:

Diffuser: Energy
Pulse Width: 2 Qus™
Threshold: 166%™

h Functions £

The pyroelectric screen fields displayed depend on the mode selected.

Configure Laser Wavelengths
Metallic and PD Energy Sensors

For metallic and PD energy sensors, the absorption of the detector coating varies somewhat according to
wavelength. The correction curve for the absorber is stored in the sensor EEROM.
This correction curve ensures that the power reading is correct at all laser wavelengths.

e To configure laser wavelengths, refer to Configure Laser Wavelengths when measuring with Photodiode

sensors

Broadband (BB) Sensors

Broadband (BB) sensors have less variation according to wavelength. For broadband sensors, fixed
wavelength ranges are provided, similar to thermopile sensors.

¢ To configure laser wavelengths, refer to Specify the Laser Wavelength when measuring with

Thermopile sensors

Select the Range

Pyroelectric sensors cover a wide range of energies (from tens of nano joules to tens of joules) depending
on the type of sensor in use. In order to provide accuracy throughout the range, the electronics of the
sensor must be configured to the range you are working in.
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Configure the range when you know the approximate range of the expected readings
In the Range list, select a range. The instrument configures itself according to the selected range.

¥
A PEZS-C
5/n:333009
OUER 10.01

2.00]

Measuring: Energy™

200mJ %
Wavelength: 005~ /

Range: 2.00mJ™ 20.0mJ
Diffuser: WA
Pulse Width: 1.0ms™ 2.00m]
Threshold: 25%™
k Funcﬁunsﬂ
& While measuring pulsing lasers, an erroneous energy reading will result if the energy

WARNING range is not set up correctly.

Add a Diffuser

You can add a diffuser to some pyroelectric sensors. A diffuser enables the energy ranges to reach very high
levels. When using a sensor that can have a diffuser, configure the diffuser settings in the Measurement
Parameters Area.

Specify if a diffuser is in use
In the Diffuser list, do the following:

e Select IN if the diffuser is in use

e Select OUT if the diffuser is not in use

x
’ A PE25-C
5/n:333009

60.97uW

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

Diffuser: N/& JI\\T
Pulse Width: 5.0us

Threshold: 5%

L Fun-:':'u::-nsﬂ
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«* When the diffuser setting is changed, a message is displayed, reminding you you to either insert or
remove the diffuser

+* This setting is not enabled for sensors that are not equipped with a diffuser - the sensors are configured
to measure in Diffuser Out mode.

Configure the Pulse Width

Some pyroelectric sensors can be configured to measure long as well as short pulses. To accomplish this,
the user must configure the sensor for long laser pulses or short pulses.

% If the pulse length is incorrectly set to the short setting for pulses longer than that value, the reading
will be erroneously low. If it is set to the longer setting for short pulses, the reading will be correct, but
noisier.

Select a pulse width
In the Pulse Width list, select a pulse width.

#* For sensors with only one pulse width setting, the Pulse Width list is unavailable and the sensor is
configured to measure in its correct mode

A PE25-C
5/n:333009 5.0us

100us

500us
Measuring: Energy ™

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

Pulse Width: 1.0ms™
Threshaold: 25%™

L Functionz )

Average the Measurements

The StarLab application automatically refines your readings and applies a moving average. For pyroelectric
sensors, the StarLab application averages the number display, and the graph display.

% For details see Average

Control the External Trigger

Control the use of the external trigger by turning the external trigger on or off. For more information on
using the External Trigger, refer to External Triggers and Missing Pulses.

StarLab User Manual 0 Oph i r ® 101



% The External Trigger is only available for use with the Pulsar device. -

A: PES0
Enable and disable the external trigger ’ 5/n'199889
In the External Trigger list, do the following: 111.7mwW
e Select ON to enable the external trigger Measuring: Power™

Wavelength: 3000"

o Select OFF to enable the disable trigger e T
Pulse Width: 50us™
. . . . . Threshold: N/A
% The External Trigger list is disabled when the External Trigger control T e LSS
cannot be used for a specific sensor channel A o

On

Set the Thresholds

In order to screen out false triggers the user can set a minimum threshold. Threshold is a percentage of the
full scale of the presently selected range. Pulses above the threshold are understood to be true readings
that should be recorded. Anything below the threshold is assumed to be noise and is filtered out from the
recorded set of measurements.

Optimize the Readings
The StarLab application can be optimized to achieve the most accurate and efficient results.

This section describes the most commonly used optimization of zeroing the instrument with the sensor
connected.

Zero the Instrument

Unlike thermopile and photodiode sensors, pyroelectric readings are slightly dependent on the instrument.
Therefore, for the most accurate pyroelectric energy measurements, it is necessary to zero the sensor
against the instrument with which it is being used. After this is done, the sensor is conditioned to work with
that specific instrument. It is not necessary to repeat this procedure unless the sensor will be used with a
different instrument. If this procedure is not performed, errors of up to approximately 2% may occur.

** For pyroelectric, it is necessary to leave the sensor connected when zeroing the instrument

Zeroing Instrument b 4 m e

A Capture Screen...
Turn off laser before zeroing. F
Preferences...

Note: zeroing takes about 30 seconds.

Calibrate...
Line Frequency * Exit
Channel Info »

Reqistration 3

Help
About Starlab

Zero the instrument
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1. Turn off the laser.
2. Make sure the instrument is not in an electrically noisy environment and is undisturbed.

3. Select Zeroing (Settings > Advance Functions > Zeroing). The Zeroing Instrument dialog opens.

4, Click Start to begin zeroing the instrument.

5. When zeroing is complete, click Save to save the zeroing.

6. In the confirmation message, click OK.
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Measure the Total Energy Exposure

For pyroelectric sensors, the StarLab application has the ability to sum the total energy of a number of
pulses over a given time period or number of pulses. This returns the total energy exposure over the
selected period. For example, if the laser is pulsing at 30 times per second, at 1mJ per pulse, and you
measure the exposure over 20 seconds, then the total exposure is 30 x 1 x 20 = 600mJ.

+* The maximum exposure measurement time is one hour

+» StarLab supports exposure with the Centauri, StarBright, Nova-II, Vega, Juno, Juno+, and USBI devices.
(Pulsar, Quasar, EA-1 and StarLite devices are not supported.)

Measure the total exposure

1. Inthe Measuring list, select Exposure.
The Exposure window opens displaying the default time required for the exposure.

x
A: PE10-C
s/n:333010
Measuring: Energy™
Wavelength: Power
Range:
Diffuser: Energy
Pulse Width: Exposure
Threshold: S Ik
L Functions €
A: PE10-C[mm] Stop Mode: |After Timeout ~ ‘
Exposure measurement will stop after 10 minutes
Time Out
Stop after Time Qut{maximum one hour)
hh:mm:ss
00:10:00 5
Pulses Measured: 0 Elapsed Time: 00:00:00.0

[ st |
2. Choose a stop mode from the Stop Mode list.
3. Click Start to begin the measurement. Stop Mode: I
4. Specify the Time Out required for the Stop Mode. Time Out Pulse Count
Stop after Time { Manual hour)
5. Click Stop to discontinue Exposure measurement. hh:mm:ss
00:10:00 =

e The total number of Pulses Measured are displayed

e The Elapsed Time is displayed
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A: PE10-C[mm]

Stop Mode: | After Timeout

Exposure measurement will stop after 10 minutes

Time Out
Stop after Time Out{maximum one hour)

hh:mm:ss
00:10:00

458.9mJ

Pulses Measured: 78895

L

-

Elapsed Time: 00:02:38.4

Adjust Calibration Factors

Adjusting the calibration factor makes a permanent change in the sensor.

A It is strongly recommended that before making any change to the factor, the original
WARNING factory setting is recorded separately. This makes it easier, if required, to later restore
the value to its original setting.

The sensitivity of the various Ophir pyroelectric sensors varies from one to another, as well as with
wavelengths. Therefore, Ophir pyroelectric detectors are individually calibrated against NIST traceable
standards. In addition, the calibration is corrected in the devices for different wavelengths. For more

information on calibration, refer to Appendix B — Calibration, Traceability, and Recalibration.

+* For metallic sensors, when the calibration is changed at one laser wavelength, the overall calibration of
all other wavelengths changes proportionately. For broadband sensors, there is an option to adjust the

calibration factor for all wavelengths or only for a selected wavelength.

Adjust the energy calibration factor
1. Select Calibrate (Settings > Advance Functions > Calibrate)

The Adjust Calibration Factor dialog opens.

The calibration screen depends whether the Metallic or

Broadband sensor is selected.

- The Original area displays the original Measurement and

Calibration Factor.

E _=_A

Capture Screen...

Preferences...

Zeroing... Advanced Functions ¥

Exposure... Reqistration 3
Y ..
Turbo Mode... I
Channel Info  # Help
About Starlab

- The Current wavelength is displayed beneath the Original area.
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Adjust Calibration Factor X

- Criginal -Adjusted
Measurement: 0.000u) Measurement: 0.000u)
Calibration Factor: 1.0392 Calibration Factor: 1.0392

Current Wavelength: 905

-Calibration Factor

J

Metallic sensor

I

Adjust Calibration Factors

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 < > 20
Laser Specific Factor
1.0000
0 < > 19996

==

Broadband sensor
2. Use the Calibration Factor scroll bar to attain an accurate reading in the Calibration Factor field in the
Adjusted area,
or
Enter the desired factor into the text box above the scroll bar.
3. Click Save to save the adjustment for the active channel.

Additional Graphical Display Options

For additional graphic display options, see StarLab Window for details.
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Chapter 8 - Triggers and Missing Pulses

This section provides an overview and procedures for working with External Triggers and Missing Pulses.

% External triggers and missing pulses are only supported by the Centauri and Pulsar devices.

About the External Trigger
An electrical signal can be sent from the sync output of a laser or laser-system to the External Trigger Input

o
g

onnector. It can be used to detect and log missing pulses, or to lock out and ignore specific pulses or
roups of pulses that are not of interest.

1. The Centauri device includes one TRIG IN phono connector as an External Trigger Input for both
channels combined, as well as two TTL phono connectors for signal output from each channel
individually —see TTL Output.

2. The Pulsar device includes one BNC connector, which can be configured either as an External Trigger
Input, or as an output. When configured as an output, the signal can be used to trigger external
circuitry in sync with pulses on the sensor detector.

The trigger input and output of the Pulsar is only for when using energy detectors - pyroelectric or
PD energy sensors.

Hardware Considerations

The External Trigger input characteristics are as follows:

[ )

Can be driven by any digital signal, TTL or CMOS, 3.3v or 5v logic
Can tolerate input voltages between 10v and -10v

A voltage is considered high when it is 2.4v or greater

A voltage is considered low when it is 0.6v or smaller

Minimum pulse width 200ns (>1us preferable)

The External Trigger output characteristics are as follows:

()

Drives ~3.3v high level

Drives ~0v low level
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Configure the External Trigger Settings

This section describes how to configure the external trigger mode setting.

Configure the external trigger mode setting

1. Select Trigger Configuration (Options > Advanced Functions > Trigger Configuration).
The Trigger Configuration dialog open

-

Capture Screen...

Preferences...
Zeroing... Advanced Functions % 4
Calibrate... Registration >
Line Frequency 3 Exit
Trigger Configuration... b Help
Channel Info D About StarLab

Trigger Configuration - Pulsar Sensor 4 Pyroelectric PES0 (s/n:199889)

Trigger Configuration - Centauri Sensor 1 Pyroelectric PE10-C (s/n:82889 X

Trigger Configuration

Mode Window Time (us) (1 —65535) Mode Window Time (us) (1 - 50000)
Rising Edge + 20 Rising Edge ~ J— 700

Rising Edge | Disable

Falling Edge Channel 2

High Level Cancel Falling Edge

Low Level High Level

Qutput Low

2. Inthe Mode list, select the mode.

3. Click Save. The External Trigger settings are configured.

Configure the External Trigger Window Time

The window time for the External Trigger can only be configured when using the Rising Edge or Falling Edge
Trigger Configuration modes

Choosing the Window Time Setting

¢ Adjust the window time to be larger than the expected delay time between the laser pulse and the
trigger signal (the trigger can be before or after the laser).

e The window time setting should be less than the laser period ("1/F", where 'F' refers to the laser
frequency).

See Use the External Trigger for Input Mode and Rising Edge Mode for more information.

Configure the window time setting

1. Inthe Window Time field, enter a Trigger Window time between 1us (0.001ms) and 65535us
(65.535ms).

2. Click Save. The Window Time setting is configured.
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External Trigger Input Modes

You can set the External Trigger to use one of four available input modes: Rising Edge, Falling Edge, High

Level, or Low Level.

External Trigger Input Modes and Descriptions

Input Mode Description

Rising Edge *

The device is sensitive to a trigger on the RISING EDGE of the input

The trigger is valid for a pulse arriving during a window of time before or
after the active (rising) edge (see Figure 8-2).

The inactive (falling) edge of the signal is ignored

Missing Pulses are recorded when an External Trigger edge is received, but
no pulse arrives within the Window Time before or after the active edge
Pulses are ignored if they arrive outside the Window Time, before or after
the active edge

Multiple pulses within the Window Time are counted as one pulse

Falling Edge *

The device is sensitive to a trigger on the FALLING EDGE of the input

The trigger is valid for a pulse arriving during a window of time before or
after the active (falling) edge (see Figure 8-2)

The inactive (rising) edge of the signal is ignored

Missing Pulses are recorded when an External Trigger edge is received, but
no pulse arrives within the Window Time before or after the active edge
Pulses are ignored if they arrive outside the Window Time, before or after
the active edge

Multiple pulses within the Window Time are counted as one pulse

High Level o

Pulses are recorded only when the input signal is at a HIGH LEVEL

Any pulse arriving while the signal is high is counted. Any pulse arriving
while the signal is low is ignored

No Missing Pulses are recorded in this mode

Low Level .

Pulses are recorded only when the input signal is at a LOW LEVEL

Any pulse arriving while the signal is low is counted. Any pulse arriving while
the signal is high is ignored

No Missing Pulses are recorded in this mode
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Rising Edge Mode

The image below depicts the External Trigger Window Time with the Rising Edge mode selected.

External l\_
Trigger : :

Pulze must fall inzide thiz
J;:_ﬂjg:v: /ﬁ windawy to be recognized |
: .é > Windawy Size setting ;
(Trléégr-’v\ﬂnduw %2 windowy SIZE setting) “Mizzing Pulze”
Laser
Pulses | I I
K 3 (Mo laser pulse given within trigger window)

Lazer Period (= 1/Freq)

Enable or Disable a Channel to Work with External Trigger

Any active channel of the Pulsar can be configured to use the External Trigger, as long as the sensor is
pyroelectric or PD energy.

Enable or disable a channel
In the External Trigger list, do the following:

¢ Select ON to enable the External Trigger
¢ Select OFF to enable the External Trigger

’ A: PES0
5/n:199889

111.7mW

Measuring: Power™
Wavelength: 3000
Range: 2.00mJ™

Diffuser: N/A
Pulse Width: 50us™
Threshold: N/A

External Trigger: On™

L Off

On

#* When the External Trigger is not in use, ensure that the Ext. Trigger list is set to Off, otherwise the
application may not function correctly

External Trigger Output Modes
In addition to the input modes described in the previous section, the External Trigger BNC connector can be

used as an output that can trigger any external circuitry. The output is a short digital pulse (10us), which
occurs whenever a pulse is seen on the sensor detector.
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% The exact timing delay between the pulse and the output signal depends on the type of sensor detector
being used. For metallic pyroelectric or PD energy sensors, the delay is ~5us.
For Broadband (BB) sensors, the delay may be longer.

You can set the external trigger to one of two available output modes:

e Active High
e Active Low

External Trigger Output Modes and Descriptions

Output Mode  Description

Active High e Each time a pulse arrives on the sensor detector the output is high for 10us
and then it returns to low
* The default level of the output with no pulses is low
Active Low o

Each time a pulse arrives on the sensor detector the output is low for 10us
and then it returns to high

The default level of the output with no pulses is high

Enable an Active Channel for Output Control

The External Trigger mode of the device applies to all four of the device’s channels at once. However, in
output mode only one of the channels can be configured to drive the output at once. When the External

Trigger is set for one channel, the External Trigger for all other active channels is disabled by the software.

When first entering one of the output modes, the software automatically sets the External Trigger to the
lowest active channel, and disables the External Trigger drop-down for all other active channels. For
example, if Channels 1 and 2 are active on the Pulsar device, Channel 1's External Trigger list is
automatically set to ON and the External Trigger list for Channel 2 is disabled.

Enable the external trigger output for a different channel
1. Select OFF in the Ext. Trigger list of whichever channel is enabled.
The External Trigger list for all the channels is now active

11.Set the Ext. Trigger list to ON for the channel you want to enable.
The channel is enabled.
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Chapter 9 - Multiple Channels

This section describes how to work with multiple sensors and channels from various connected devices.

Connect Multiple Sensors
It is possible to attach more than one Ophir sensor to a PC in one of the following ways:

* Several single channel devices (Juno, Juno+, USBI, StarLite, Nova-Il, Vega, Ariel and Quasar)
¢ Multiple channel devices (Centauri, Pulsar)
StarLab creates a channel for each sensor/device that is selected.

In the case of single channel USB devices (USBI, Pulsar-1) each device connects between one sensor and the
PC.

Multiple USB devices can be attached to the PC by using more than one USB port.

Most PCs are equipped with between 2 and 6 USB ports. However, the USB standard specifies that up to
127 devices can be attached to one USB controller. The standard relies on a device called a hub. Hubs
provide ports to allow multiple devices to be attached.

¢ Juno, Juno+ and USBI devices are bus-powered and therefore require a hub that can provide power to
downstream high-power devices

e Pulsar-4 (Pulsar-2, Pulsar-1) do not require power from the hub, but require a high speed
(USB 2.0 compliant) hub for optimum performance

¢ Centauri, StarBright, StarLite, Vega and Nova-Il are self-powered and do not require power from the
USB port

- In the case of the Quasar device, a signal Bluetooth radio adapter attached to the PC can connect to at
least four Quasar devices at once. Operation with more than one radio device attached to the PC is not
supported.

- When using a multiple channel device (Pulsar-4 or Pulsar-2) up to four sensors can be attached to the
PC using a single device. Multiple sensors can also be attached using a combination of these two
methods.

Select Sensors

The StarLab application allows you to work with multiple channels from various devices at the same time.
The devices may be connected to many types of sensors including thermopile, photodiode, pyroelectric or a
combination of different sensor types. In addition to being able to connect the application to numerous
channels at once, you can specify which of the connected channels you wish to view.

Select a sensor
1. Open StarLab. The Select Device(s) dialog opens.
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O

Select Device(s) More...

[¥Isingle Channel Devices &

‘= °m

PD300 F1504-BB-20
(s/n: 999991} (s/n: 621723)
Juno Mova I1

k [s/n: 605236) (s/n: 5000)

A list of connected sensors is displayed if more than one sensor is connected to the device.

-
Select Device(s) More... G b

| (2]

Single Channel Devices €3

9 B

B B

PE10-C 34-P-QUAD 919p-020-12 3
(s/m: 332010) (s/n: 333390) (s/n: 660053) (s/n: 1286232) 3
Juna Vega Starlite USEI

k (s/n: 345003) (s/n: 613139) (s/n: 696352) (s/n: 1999932)

Pulsar (s/n: 534778) &) L]

‘®m @
3A-P-VL 30(150)A-V1
[s/n: B19524) (s/n: 3733053)

(N =

Pulsar (s/n: 292910) €3

I ’@‘J ’]’ 1 ] | ) U . 5
I04-CAL PO300-IRG PD300-UV PD300-3W-vl
{s/n: 67606 {s/n: 105579) (s/n: 26795) (s/n: 584188)

(N .
[] Open sensors in new window Cancel
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2. Select one or more sensors with which you wish to work,
OR
If all the devices are single sensor types, select the check box above the devices to selects them all.

Select Device Options
This section describes the available device options and an explanation about each option.

[ Label to identify devicefs) Device When more than one device is selected, each
device gets a channel, but they appear together in

Number of devices is displayed inside a blue circle one graphic window. This is the recommended way

Label displays connected device type/name to display more than one device.

Each device gets a separate graphic window.

m Opens the Diagnostic Screen to select a device for
the diagnostic routine.
Displays all devices, no need to pre-select devices.

StarLab re-scans ports to find connected devices.
[ ]Open sensors in new window Select to have two StarLab sessions. See Multiple
Sessions.

Closes the Select Device(s) dialog without selecting
any device

Two Channel Displays

#* For detailed information on the Settings and Functions features of a Channel, see StarLab Features.

Merge and Split

Split
Merge Split
By default, when starting StarLab with multiple channels, the channels are 1 [ ==
| || mm

displayed (split) as Line graphs in the Display area.

The split feature is available individually in all graph modes. Each graph mode has its own Y settings, but
shares the same X setting with the other display.

A channel is selected for focus by clicking its colored horizontal line in its Channel Control window.

Create a Math Channel for a selected device channel by clicking the relevant icon (located above the
opened device Channels), see Math Channels.
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-

+| | foe

FE—
I A: PD300
. 5/n:999991

Filter: QUT
Functions >
x

.l B:F150A-BB-26 |
I s/n:621723
211.6mJ )

Measuring: Energy™
Laser: <.Bu™
Range: 300mJ™
Threshold: LOW™
Functions )

Merge

Select Device(s) | logging, ¥+ |_|=|X
Channel B Statistics
Min Max Average
11.90m) 211.6m) 68.01mJ
2 1 1 6 J Std Dev. Overrange Total Pulses
. m 55.77m] 0 15
Time Frame Merge Split Reset
4 oo 2 % (5 0
- { )
A: PD300 [uw] [ | [ ‘ - B: F150A-BB-26 [mJ] ‘ = | -
3.000 300.0
2500 - 2500 -
2,000 - 2000 -
1500 - 1500 -
1.000 - 1000 -
0500 - 50,00 -
0.000 f [ T i | T 0.000 i [ T i [ T
00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00 00:00:10 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00 |_|
Time (h:m:s) Time (him:s)
. J
Merge Split

Click the Merge icon to switch to a merged display.
The X axis is the same for both channels.

The Y axis setting is determined by the setting of the focused channel when the icon is clicked.

The color designation for each channel is not affected.

b 2

A merged display automatically reverts to a split display if one of the channels is set to the

Track w/Power measurement mode, or if the needle graph is selected. In which case, both channels are

displayed in needle mode.

StarLab User Manual

< Ophir®

115



Select Device(s) |  Logging .

x

Channel A Statistics
.I A: F150A-BB-26 Min Max Average
s/n:621723 \ 24.00mW 3.128W 851.4mW
960.0mW 960 0 W Std.Dev. Overrange
— . m 617.7mW 1]

erge it Rese
CEFER i A 00:00:52 [ 4 [ %] 28 [O

s/n:512141 S

A: FL50A-BB-26 W] ‘E‘ -

3.000

2,500 -

2.000

1.500 |

1.000 -

0.500 -

00 T f f T T T
00:00:00 00:00:20 00:00:30 00:00:40 00:00:50 00:01:00 ooon{ |
Time (him:s)

Multiple Sessions

Multiple Sessions refers to having each device appearing inits own “instance” of StarLab. This feature is not
the standard understanding of two instances of the same program running independently even though
there are two tabs displayed in the Task bar.

Enable multiple sessions
1. Connect two devices to the computer.

Start a StarLab session with one device selected.
Normally, when a session opens, it is maximized to fill the monitor.

2. Reduce the screen size so it does not expand to fill the entire monitor.

Lo

3. Click Select Device(s), and select the other device (highlighted).

4. Select the option to Open sensors in new window (highlighted).
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Select Device(s) More... C X

[Osingle Channel Devices &

- e

PD300 F150A-BB-26
(s5/n: 999951) (s/n: 621723)
Juno Nova I

k (s/n: 605236) (s/n: 5000)

oo =

|

5. Click Open Sensors.

6. In the new open window, click in the upper right corner to reduce the display.

Select Device(s) |  Logging _[a]x

1.

Channel A Statistics
E A:PD300 ] Min Max Average
s/n:999991 1.171uW 3.239uW 1.772uW

\
e 1519uW | e

Time Frame Merge Split Reset
A 00:02:00 | % || |22 0D
A: PD300 [uw) Wl ||~
000
2.000 - A
L | -
1.000 -
— 0.000 ; i i
00:00:00 000050 00.01:00 00:01:30
Time (h:m:s)
Select Device(s) | Logging, %f. —|O|x
* Channe! A Statistics
.I A:F150A-BB-26 Ready Min Max Average
s/n:621723 \ 12.20m) 204.0m) 52.41mJ)
25.80mJ 2 5 8 0 J Std.Dev. Overrange Total Pulses
- . m 16.69m) o 15
Measuring: Energy™ Time Frame Merge Split Reset

Laser: <BuY

Range: 300mIY . A 00:01:00 < \ll == |2\

Threshold: LOW™
Functions €

A F150A-8B-26 [mJ] ‘E| -
Ok )

2000 -

e _M

e 0.000
00:00:00

T T T T T
00:00:10 00:00:20 00:00:30 00:00:40 00:00:50
Time (h:m:s)

This display method may have a purpose when certain time-related analyses are required because each
X-axis can have its own definition. Each channel is given the same default color.
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However, the method does not allow performing Math Channel operations between two channels. Only

operations on the same channel are available. See Math Channels. Moreover, the option to

Capture Screen, outputs only the selected channel and not both channels.

Track w/Power

When one of the channels is set to the Track w/Power measurement mode, the graphs are forced into split

mode display, and a merged display of the graphs is not possible.

& OPHIR STARLAB B _[=]x]

5
7
Channel 8 Statistics
Wi Max Aversge
0.000W 33L.0mW  129.2mwW
Overrange

118.0mW | ... %

Time Frame Merge Split Res

) 00:00:20 =

A 308-CAL [mw == (g&~ 8: 50{150)a-PPS{mm] -

X =0.36mm

+0.86mm

sice: 4.73mm
10

-10

.

r N

J

The above image shows the BeamTrack sensor displayed in Track w/Power mode as the orange Position

graph and power from another sensor as the Line graph in blue.

Since the focus is the orange display, the Statistics window displays the results of power measured with the

BeamTrack sensor.

The Graph Setup also corresponds to display in focus. In either case, Merge is disabled.

The option, Apply to All, is unavailable in this display configuration.

TR ils k 5! '[,\\3
gt

S| Line . -

€3 Positicn
4]y Histogram -

g“;.?' Stability
luly Pulse Chart -
v Neadle Apply to all
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View the List of Active Sensors

View a list of all the currently active sensors
Click Select Device(s) from the menu bar. The checked sensor is the active sensor.

—
Select Device(s) More... G X

Osingle Channel Devices &

[

PD300 F150A-BB-26
(s/m: 999991} (s/m: 621723)
Juno Mova I1

k (s/n: 605236) (s/m: 5000}

S

e —
Click the expand/reveal triangle to minimize the list when multiple devices are connected.

Select Device(s) More... G X
[ single Channel Devices €
[C] Pulsar (s/n: 504778) )

[Tl Pulsar (s/n: 993910) )

| Open sensors in new window Cancel
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Chapter 10 - Math Channels

Math Channels provide a means to perform built-in mathematical operations and user-defined functions
involving any number of device channels.

% Math channel functionality does not apply to position and size.
If a sensor in the Track w/Power mode is selected, Math channel functionality will be applied to the
power readings.

Add and Close a Math Channel

Add a math channel
Click the Add Math Channel icon. A Math Channel is added to the Channel Area.

In example below, a Math Channel is added to the Channel Area below the second device channel.

Each Math Channel that is opened during a StarLab session is assigned a color and given the next

available letter (starting with the letter “M"). [R5 1t Charral |

Multiple Math Channels can be opened on the same device channel. E A: PD300
s/n:959991

Close a math channel 2.358uW

Click the “X” that is exposed when hovering the mouse over the area.

Measuring: Power™
Wavelength: 633

Adjust Default Operations Range: 3.00uW~
Filter: QUT™

Fu m:tiansa

The default operation is A/B when a Math Channel is created. This can be
adjusted by selecting other device channels and mathematical operators. D

| B:F150A-BB-26
Select an additional device channel from the device channels list. ‘= s/n:621723

86.00m)J

.ﬁx) M: A/B k
27.30 E-06

Select an additional mathematical operator from the mathematical =] B4 s
operator list.
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Create a User Defined Formula

In addition to the built-in operations, a Math Channel can perform user
created operations.

Formula icon

Create a user defined formula

1. Open a Math Channel. Designated as "M" Math Channel
. . . A si0ae
2. Click the Formula icon to open the formula field.

3. Enter the function in the formula field.
Example: Enter (B*A)/AN2
Use "A" for power. Sin() and other functions can also be used.

4. If there is a mistake in the formula, the cursor moves to the location of the error, enabling you to
correct the error.

P, STARLAB Select Device(s) | logging, ¥+ —|=|x
+ [ fx)e (
. ‘Channel M Statistics
l. A: PD300 Min Max Average
5/n:999991 345.1E+00 21.89E+03 5.921 E+03
13.46uW 1 319 E+03 SwDev. Overrange
. 7.604 E+03 2
Time Frame Merge Split Reset
l 5 I B: F150A-BB-26 A 00:05:00 | &+ ||22|| O
‘wd 5/n:621723 - — —
17.20mJ)
A: PD300 [uw] ‘E‘ - B: F150A-BB-26 [mJ] ‘E‘ -
x — =) — =)
,) M: (B*A)/AN2 30,00 RRETT) o
1319 E+03 2500 - 2500 -
0 2008 200
15.00 - 150.0 -
10.00 — 100.0 -
5.000 — 50.00 - ||
0.000 T T i i . 0.000 7 i T i ,
00:50:00 00:51:00 00:52:00 00:53:00 00:54:00 l:l 00:50:00 00:51:00 00:52:00 00:53:00 005400 ||
Time (h:m:s) Time (h:m:s)
{ Y
M: (B*A)/A"2 [E+03] ‘ = ‘ -
2.1
25.00 -
20.00 -
15.00 -
10.00 —
5.000 —
0.000 i 7 i i .
00:50:00 00:51:00 00:52:00 00:53:00 00:54:00 l:l
Time (h:m:s)
. J
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View the math result in the Statistics area

Click the colored line of the Channel “M” in the Channel Area. The example below displays the built-in

function, A/B, merged with the channels shown on the previous page.

The vertical axis control was used to bring the plots into view

-

+| [ fx)e

F—
I ' A: PD300
5/n:999991
8.290uwW

I l B: F150A-BB-26
= 5/n:621723

110.8mJ

x
79.42E-06

O

Channel M

79.42 E-06

Select Device(s) | logging, ¥ _|=[x

Statistics
Min Max Average
48.95 E-06 815.5 E-06 292.5 E-06
St Dew: Overrange
229.5E-06 o

Time Frame Merge Split Reset
| w0100 | 3 (8|52 O

M: A/B [E-06]

871.7

800.0

700.0 -

600.0

4000 -

(2]~

2000 -

1000 -

12.82

T
00:01:50

T i i T i
00:02:00 00:02:10 00:02:20 00:02:30 00:02:40 -
Time (h:m:s)
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Chapter 11 - Log Files

This section describes how to work with log files in conjunction with Ophir devices.

The logging options are accessible via the Logging menu or the Log Control.

Log Control

Logging Menu

Select Device(s) | Logging, L% .

[[=[x]

Channel A Statistics
‘ g ‘ A: F150A-BB-26 Min Max Average
S o/n621723 24.00mW  3.128W  851.4mW

)
960.0mW 960-0mw Sls;f;zw Over'r;nge

e it Res
B: PESO-V2 A 00:00:52 4 ‘ ‘:: Is)

s/n:512141

A: F150A-BB-26 [W] ‘E

2000

2500

2000 -

1,500 -f

1.000 -

0500 -

0000 T T T T T T
000000 000020 00030 00040 00050 co01:00 coor{ |

Time (h:m:s)

Log Settings

Default Log Files
e Windows 8 and Windows 10 save log files in the StarLab folder C:\Users\<user>\Documents\StarLab).

#* If the user changes the default file location, the system retains the new default location even after

reinstallation of a new version of the software.

Change the log file name and location

1. Click the Log Settings icon. The Log Settings dialog opens.

2. Click Browse.

3. If required, change the log file name and location.
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Configure Log File Settings
It is possible to either log just one screen of data, specify the duration of the log, or the number of
measurements to be taken.

Log One Screen of Data Only

Log one screen of data
1. Click the Log Settings icon.. The Log Settings dialog opens.

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

C o

2. Check the Log one screen of date option.

3. Click Browse and select a file name and location to save the log data - otherwise, the log data is saved to
the default file and location, as displayed in the File Name area.

% See Default Log Files
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Configure Log Duration

Configure the log duration
1. Click the Log Settings icon. The Log Settings dialog opens.

Log Settings X

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

[ oowe

(®) Stop after Time Out

Duration: Interval:
00:10:00 00:00:30 =
Unlimited ® Sample (O Average
() Stop after Readings
Number Of Readings Store All Readings
100 « U ’
Unlimited ® Sample Average

o =T

Clear the Log one screen of data option.
Select Stop after Time Out.

Specify the Duration or alternatively set to unlimited

ok W

When logging power readings, a time interval can be set for measurements configured to stop after
time out. The interval determines how often a measurement is taken and added to the log.

When the interval is set to 00:00:00, all available measurements are logged.

Select Sample, to log one sample per interval,
OR
Select Average, to log an average of all the readings in an interval.

6. Click Browse and select a file name and location to save the log data - otherwise, the log data is saved to
the default file and location, as displayed in the File Name area.

7. Click OK to save the log settings.
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Configure the Number of Measurements

Configure logging to end after a specified number of pulses

1.

ok W

Click the Log Settings icon.. The Log Settings dialog opens.

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

] =T

Clear the Log one screen of data option.
Select Stop after Measurements.
Enter the number of pulses you want to measure in the Number of Readings field.

In the Stop after Measurements area, drag the scroll of Store All Readings bar to the right to set the
value. As you move the scroll bar, the heading above the bar changes to One out of # pulses. You can
choose one in 3, 10, 30, 100, 300, or 1000 pulses,

OR

Drag the scroll bar to the left. The heading above the bar changes to Store all Readings.

Select Sample to log one sample per interval,
OR
Select Average to log an average of all the readings in an interval.

Click Browse and select a file name and location to save the log data - otherwise, the log data is saved to
the default file and location, as displayed in the File Name area.

Click OK to save the log settings.
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Begin and End a Log

Begin a log
Click the Begin Log icon (red circle).

[_]=]x]

) | logEne. %

Channel A Statistics
Average

‘ g ‘ A: F150A-BB-26 Min Max
| s/n621723 24.00mW  3.128W  85L4mW

)
‘ 960.0mW 960-0mw 515:;1\” mer:nge

me Frame erge 5ol
B: PESO-V2 A 00:00:52 | 5 |k &2

5/n:512141

A: F150A-BB-26 [W] ] ‘E‘ v

3000

Pulse ms
Threshold: N/A
Functions >
2500 -

2.000 -

1500 -f

1000 -

0500 -

0.000 T f T T T T
000000 ovo0:20 o0ons0 000080 00050 o0ot00 ovor{ ]

Time (hms)

Begin Log

00:01:28
e The Log Control icons change to display a Stop and Pause icon. 747068 07 ixt

* The time left before logging stops indicates the time remaining in the time range that was selected for
the measurement.

+* No changes can be made to the settings in the Measurement Parameters or Graph Configuration Areas
throughout the log process duration.

Pause a log

Click the Pause Log icon. i i
Restart a log 00-00:03
Re-Click the Pause Log icon. 643979 14.txt
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End a log
1. Wait for the log time to elapse,

or,

Click the Stop icon stop.

2. Click the show/hide arrow to view the Open File in Log Viewer, or to open the file location where the log
is stored. The drop-down Logging Menu at the top of the screen can also be used to open a log file.

Open File in Log Viewer

It is possible to add a note to a displayed log file.

Log File Location
See View Log Files.

00:00:00

47068 11.4xt

Use Turbo Mode

Although pyroelectric and PD energy sensors can measure laser pulses fired at high frequencies, in standard
logging mode the StarLab software can only measure every pulse when firing is below a certain frequency.
At higher laser frequencies, the Ophir devices are not capable of logging every pulse, but rather will log a
sample of the measurements at a lower rate.

Therefore, the StarLab software provides a special log mode called Turbo Mode, which enables logging
every pulse at higher pulse rates.

#* Turbo Mode always measures energy, even if the power mode is on.

e For the exact pulse rates at which every pulse can be logged using Turbo Mode, refer to the appropriate
device table in Appendix A — Device Technical and System Performance Specifications. When logging in
Turbo Mode the rest of the StarLab application is unavailable.

e For the Ophir devices, Turbo mode is available only for metallic pyroelectric and PD energy sensors
configured for short pulse measurement.

e For the Pulsar devices, Turbo Mode is always for all pyroelectric and PD energy sensors, and enables
synchronized data logging on all channels at the same time, by way of the micro-second resolution
timestamps stored in the log files.

For more information, see Choose the Log File Format.

Log in Turbo mode

%* For Pulsar devices, see Log in Turbo mode with a Pulsar device.

1. Right mouse click, and select Turbo Mode from the pop-up menu,
or,
Select Turbo Mode in the Functions menu.
The Turbo Mode dialog is opens.
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Turbo Mode b 4

Expected Laser Freguency (maximum 30000) 1000
Expected Number of Measurements (maximum 5000000) | 10000

Logging to File: C:\333009_01.txt

Finished

In the Expected Laser Frequency field, enter the expected laser frequency to log.
This step is optional, but improves logging accuracy for certain sensors, for example, the PE25.

To stop the logging at a specific number of measurements, enter a number in the Expected Number of
Measurements field - otherwise Turbo logging continues until it is manually stopped.

4. Click Start. The Start icon is replaced with a Stop icon. If you typed a number in the Expected Number of
Measurements text box, the progress bar displays the continuing logging progress.

e The file name of the log is displayed above the Start/Stop button
e The log file is saved to the working directory of the StarLab application
To stop Turbo logging, click Stop or wait for the expected number of measurements to be logged.

6. Click Exit to close the dialog.
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Log in Turbo mode with a Pulsar device

1. Select Turbo Mode in the Functions menu.
The Turbo Mode dialog opens, displaying the active channels.

Pulsar FU1.30 {s/n:576073) b 4

Sensor 1 Pyroelectric PE1I0-V2 (s/n:240088)

Expected Laser Freguency :}

Expected Number of Pulses

Expected Laser Frequency

Expected Number of Pulses

Expected Laser Frequency
Expected Number of Pulses

Sensor 4 Pyroelectric PE25-V2 (s/n:370829)

Expected Laser Freguency |

Expected Number of Pulses

Logging to File:

2. Check the sensor(s) to which you want to apply turbo mode.

Perform the following for each sensor:

Expected Laser Frequency field - Enter the expected laser frequency to log.
This step is compulsory, since it is used to calculate the size of the data buffer.

Expected Number of Pulses field - Enter the expected or required number of pulses to be logged.
This step is compulsory.

When logging a specific number of pulses with a laser that is continuously pulsing, the software
stops automatically after ~10% more pulses than requested are logged.

When logging a specific number of pulses with a laser that stops after the specific number of pulses
are given, the software does not stop automatically. When the laser has finished pulsing, click Stop
to manually end the log.

To log an indefinitely large amount of data, enter a very large number in the text box, click Stop to
manually end the log.

3. Click Apply to All if you are entering the same information for all of the sensors.

4. Click Start.
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e The Starticon is replaced with a Stop icon.

e The progress bar displays the continuing logging progress

e The file name of the log is displayed above the Start/Stop button

e The log file is saved to the working directory of the StarLab application

To stop Turbo logging, click Stop or wait for the expected number of measurements to be logged.

Click Exit to close the dialog.

The application allocates a buffer size to collect data from all active sensors at the same time.

To allow for cases where different sensors have different expected frequencies or expected numbers of
pulses, and to allow for rounding errors in calculating the buffer size, the software sets the buffer size
10% larger than the highest expected number of pulses. Therefore, logging stops automatically after
approximately 10% more than the expected number of pulses are logged on each channel.

If the laser stops after a fixed number of pulses, the logging does not stop automatically, but rather it
must be stopped manually vi the Stop icon.

Conversely, when using more than one sensor with different frequency lasers, entering too large of a
value in the Expected Laser Frequency field for one sensor can cause Turbo Mode to exit early without
logging all the required data on each channel.

Add Notes to a Log File

Add notes to log files

1.

2.
3.

Open the file in Log View.
The Note dialog is located at the top, below the Title bar.

< Notes Text field to add a note string W
Channel A Statistics /
Min Max Average Click to save note with file
. 2.780uwW 24.33uW 16.63uW
LOg Flle 5td_Dev. Overrange
7.865uW 1]

Merge Split

Enter a note into the text field.

Click the icon to save the note to the log file.
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Choose the Log File Format

Log files are stored by the StarLab application as tab-delimited text files.
Two file formats are available in the software:

e Standard
e Excel Friendly

The two formats differ only in the way the timestamp is recorded in the file.

Standard Format Log Files

Standard Format is the default format. It is used in older versions of the USBI application, and is retained in
newer versions of StarLab for backwards compatibility.

In this format, the timestamp is recorded as hours, minutes, seconds, and fractions of a second.

For example: 12:34:56.789 (for the USBI, Nova-Il or Vega devices, or with the Juno, Juno+, Pulsar, and
StarLite devices using Thermopile and Photodiode sensors), where 12 is the hours, 34 is the minutes, 56 is
the seconds, and 789 is the fraction of a second. For the Juno, Juno+, Pulsar, and Quasar devices using
Pyroelectric and PD energy sensors, the timestamp appears as 12:34:56.789321, where 789321 is the
fraction of a second with microsecond precision.

Excel Friendly Format Log Files

This format should be used when using Microsoft Excel to process data stored in the log files.

In this format, the timestamp is recorded in seconds and fractions of a second, in a manner more suited to
Excel than the Standard format.

For example: 45240.789 (for the USBI, Nova-Il or Vega devices, or with the Juno, Juno+, Pulsar, and StarLite
devices using Thermopile and Photodiode sensors) where 45240 is the number of whole seconds (equaling
12 hours and 34 minutes), and 789 is the fraction of a second.

For the Juno, Juno+, Pulsar, and StarLite devices using Pyroelectric and PD energy sensors, the timestamp
appears as 45240.789321, where 789321 is the fraction of a second with microsecond precision.
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Select the Log File Format

You can define a resolution window where all channel measurements within a time window are written to
the log file and will have the same time stamp. Provided that this window is large enough, it will eliminate
the cases whereby some measurements have no values in specific time stamps.

1. Open the Logging Preferences (Option > Preferences > Logging).

Preferences x

Logging | Advanced ‘

‘ Startup | Communication

Flush file every:
Time resoluh’cn:

Log file format:

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

® Excel-friendly Format (SS.microsecs)

["] Open Log Viewer automatically when log finishes

G T
2. Select either Standard Format or Excel Friendly Format.

#* With the USBI, Nova-Il and Vega device, timestamps are stored in the log file with millisecond precision
(three decimal places after the decimal point) and have a resolution of approximately 50ms. With the
Centauri, Pulsar, Juno, Juno+, StarBright and StarLite devices, using a pyroelectric or PD energy sensor,
timestamps are stored in the log file with microsecond precision (six decimal places after the decimal
point) and have a resolution of 1us.

Using a thermopile or photodiode sensors, timestamps are stored with millisecond precision.
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Chapter 12 - View Log Files

Log files may be viewed graphically in the StarLab application’s Log Viewer, as text in NotePad, or as a

spreadsheet in Microsoft Excel.

Upload Log Files

The process for uploading files differs depending upon the device.

Upload log files from the Nova-Il or Vega

The Nova-Il and Vega can log up to ten files in their on-board memory. Use the StarLab Application to
upload these files and display the contents in the Log Viewer.

1. Inthe Logging menu, select Upload Instrument Files.
The Log File Selection dialog opens, displaying all the files stored in the Nova-Il or Vega device,
including the number of points stored, type of file, type of sensor, and serial number of sensor with

which the log was made.

Upload Log File X

MNumber Size Type

1 300 Power
2 300 Power
3 35 Power
4 44 Power
5 1 Energy
7 6205 Power
3 3 Energy
5 8294 Energy

Sensor

L30C-5H
L30C-SH
PD300
PD300
50{150)A-PPS
PD300

1304
PESOBF-DIF

S/N
12345
12345
52512
52512
3340032
52512
63747
345678

File will be saved in C:\Users\jonathan.feust\Documents\Starlaby12345_01.txt

2. Select the file to upload.

3. Click Upload. The file is uploaded and displayed in the Log Viewer.

[ tpons
[ coe
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Upload log files from Ariel
Uploading a log file stored in the Ariel device is similar to the process previously described with the Nova-II
and Vega, except that there will only be a single log file stored in the Ariel for upload.

Upload Log File X

Number Size Type Sensor S/N

Upload
0 32768 ARIEL 752008 “

Note: Uploading a large number of log records may be time-consuming
[ Upload all records from selected log file
Number of records to upload: 238

File will be saved in:
C:\Users\lonathan.Feust\Documents\StarLab\752008_01.txt =

Please note that Ariel log files cannot be opened and viewed in StarLab.

Upload log files from Centauri and StarBright devices

To upload log files from Centauri or StarBright devices, simply remove the USB flash drive containing the log
file from the device and attach it to a computer.

Centauri and StarBright store the files in a directory called Log Files. The log files in StarLab-friendly format
can be opened directly from the USB flash drive similar to any other file that StarLab stores on the
computer.
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Access the Log Viewer

Open a log file in StarLab log viewer
1. Open the File menu and select Open. The Open File dialog opens.

( Open kile @
. v My Documents ~ Starlab ~ ++ W Search Starlab yel

Organize « Mew folder =~ O '@'

ey Ly

L Favorites
Bl Desktop
& Downloads

L E
= Recent Places

) 26796_01 bt 26796_02 bt Multi_01 - Multi_01. bt
o Libraries Copy.bt

3 Documents
J? Music
&= Pictures

E Videos

M| Multi_02.tet Multi_03. et Multi_04. bt Multi_05. bt
1% Computer

i Local Disk (C) = Type: Text Document
a System Reserved Size: 18.3 KB

—a GHOSTS (E) Date modified: 21/04,/2010 12:49
I ~nral Mhicl- (R [V] [V
File name: | | | Text Files (") ]
[ Open |v] ’ Cancel ]

#* For details of the default location for log files, see Default Log Files.

2. Select the required file and click Open. The log file opens in the StarLab application’s Log Viewer.
In this example, a log file having a Multi prefix is selected denotes multiple channels were logged.

Numeric prefixes indicate a one-channel log file.
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Log Viewer Window

This section describes how to change the perspective or resolution of a displayed graph, and how to set log
format preferences.

B C:\Documents and Settings\Murray\My Documents\StarLab\Multi_01.txt select Device(s) | logging, k. |_|7[x]
< Notes: | multi-channel log file =
A: PD300
= s/n:999991 Channel A Statistics
1] Min Max Average
. 2.330uW 32.31uW 14.93uW
Log File Sto.Dev. Overrange
L 6.523uW 0
2 s/n333009 Clez= 7l
k) ==
A: PD30D [uW) i)~
3381
30.00 -
25.00 -
20.00 -
15.00 -
10.00 -
5.000 -
0.000 i f i T T T i f i
00:00:10 00:00:20 00:00:30 00-00:40 00:00:50 00:01:00 00:01:10 00:01:20 00:01:30 D
? | ]
[woss-inf —

Zoom In, Zoom Out

Changing the perspective or resolution of a displayed graph can be done by a combination
of editing the limits of the Y-axis and/or manipulating the scroll bar Thumb.

#*» Zooming features for displayed graphs or log files for Track w/Power Stability
measurements are discussed in Features of the StarLab Window.
Method 1

Method 1 is illustrated in the Line Graph setup procedure. The zooming is affected by Graph Y-axis Scroll
editing the min and max values of the Y-axis and by pressing on, and sliding the Thumb (as and Zoom bar
indicated by the “hand”) to position the display within the new limits.

Method 2
The top and bottom borders of Thumb are identified with double vertical arrows. Pressing
on, and dragging a border affects the zoom by changing the min and max Y-axis values. Ul Thumb

¢ Y-max values by the black arrow: Dragging the border down, decreases the value.
Dragging the border upwards, increases the value.
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¢ Y-min values by the white arrow: Dragging the border down, decrease the value.
Dragging the border upwards, increases the value.

e Position the new zoom display, if needed, with the “hand” use of the Thumb.

Reset the zoom
Change the settings in the channel area or the range in the graph configuration area.

Specify logging format preferences
The default format of a logging file is set in the Logging tab preferences.

1. Inthe Options menu, select Preferences. The Preferences dialog opens.

Preferences x

Startup Logging %| Advanced |
Flush file every:

Log file format:

2. Click Logging.

(O standard format (HH.MM.55.microsecs)

(@ Excel-friendly Format (55.microsecs)

[[JOpen Log Viewer automatically when log finishes

=) == )

3. Select the log file format.
4. If required, select the option to open the log file automatically when logging ends.

5. Click OK to save the settings.

View Log Files in NotePad

This section describes how to view log files in NotePad.

Open a log file in NotePad

1. Open the File menu and select Open File As Text.
The Open File dialog opens.

2. Navigate to the log files directory.

3. Select the required file, and click Open.
The log file opens in NotePad.
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Log Files Entries

- Portion of a 2-channel log file in NotePad displaying power or energy without tracking

PC Software:StarLab version 2.30 Build 15
FEEEEEE wWarning: Do not modify this file. Changes may prevent
saaaEEs the Starlab Log reader from opening the file correctly.
?ged 28/12/2011 at 11:05:23

e Version:4
Graph Mode:Merge
;Graph Type:Line
;Notes:

;Channe]l A:Juno Photodiode PD300-IRG (s/n:105579) IN1.23 (s/n:611613)
;Chapne1 E:USBI Thermopile 30(150)A-LP1 (s5/n:254508) UB1.45 (5/n:199992)
Math M:BSA

FdrddrArdrae

s s s e S s ks s

:Channel A:Details
;Name:PD300-IRG

;Graph Color:RGB(0,102,255)
Units:w
;settings:Measuring:Power
;Settings:Wavelength:1560
;settings:Range: 3. 00mw
;Settings:Filter:IN

:Channel B:Details

:Name: 30(150)A-LP1

;Graph Color:RGB(154,0,0)
iUnits:w
;settings:Measuring:Power
;Settings:Wavelength: 755
;Settings:Range:30.0wW

:Math M:Details
:Name:B/A
;Graph Color:RGB(51,204,51)

:Channel A:Statistics
:Min: 85, 00uw
‘Max: 85, 00uw
;Average: 85.00uw
;std.Dev. ;0. 000mw
;Overrange:0

:Channel B:Statistics
Min:11l. 27w

(Max:12. 32w
;Average:12. 13w
:5td.Dev. : 262. 9mw
;Overrange:0

:Math M:Statistics
:Min:132.6 E+03
‘Max:144.9 E+03
JAverage:142.8 E+03
:5td.Dev.:3.078 E+03
;Overrange:0

;First Pulse Arrived : 28/12/2011 at 11:05:23.980000

Timestamp Channel A Channel B Math M:B/A
0:00:00.000 1.127e+001
0:00:00.064 1.127e+001
0:00:00.086 8.500e-005 1.326e+005
0:00:00.128 1.128e+001
0:00:00.153 8.500e-005 1.327e+005
O 0000 107 1 1730~ 001
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The first paragraph identifies the StarLab, graph mode, logging time, and any note that was added by the
Add Notes to a Log File option.

The next paragraphs contain the information that describe the devices, sensors, channel association,
parameters per channel when the log measurement was made, followed by statistics for each channel.

The next section is the data that was measured. Using the First Pulse Arrived value, 11:05:23.980000 as a
basis, the times in the first column are the incremental changes in the X-axis.

After new readings on both channels have been logged, the math channel is evaluated.
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Portion of a 1-channel, Track w/Power log file in NotePad

;PC Software:StarLab version 2.30 Build 15
FEEEEEE wWarning: Do not modify this file. Changes may prevent

R AR e

* the starLab Log reader from opening the file correctly.

FdrddrArdrae

s s s e S s ks s

:Notes:

:Math M:B/A

Units:w

;settings
;Settings:
;settings:
;Settings:

Units:w

:Name:B/A

(Min: 85. 00uw
iMax: 85, 00uw

:std. Dev.
;Overrange:0
Min:11l. 27w
(Max:12. 32w

:5td. Dev.
;Overrange:0

:Std.Dev. :
;Overrange:0

?ged 28/12/2011 at 11:05:23
e Version:4

Graph Mode:Merge

;Graph Type:Line

;Channe] A:Juno Photodiode PD300-IRG (s/n:105579)
;Channel B:USBI Thermopile 30(150)A-LP1 (s/n:254508)

:Channel A:Details
;Name:PD300-IRG
;Graph Color:

:Measuring: Power
wavelength:1560
Range: 3. 00mw
Filter:IN

:Channel B:Details
:Name: 30(150)A-LP1
;Graph Color:

;Settings:Measuring:Power
;Settings:wavelength:755
;Settings:Range: 30.0W
:Math M:Details

;Graph Color:
;Channel A:statistics

;Average:SS.OOuw
:0.000mw

:Channel B:Statistics

;Average:12. 13w
1262, 9mW

;Math M:statistics
MIn:132.6 E+0D3
‘Max:144.9 E+03
;Average:142.
3.078 E403

:First Pulse Arrived : 28/12/2011 at 11:05:23.980000
Timestamp Channel A Channel B Math M:B/A

0:00:00.000 1.127e+001

0:00:00.064 1.127e+001
0:00:00.086 8.500e-005 1.326e+005

0:00:00.128 1.128e+001
0:00:00.153 8.500e-005 1.327e+005

O 0000 107 1 1730~ 001

INL.23 (s/n:611613)
UB1.45 (5/n:199992)

RGB(0,102,255)

RGB(154,0,0)

RGB(51,204,51)

8 E+03

A log file for Track w/Power

is similar in form to other log files, but with added information. The log file

includes power, position, and size data, whichever graph is shown. When Stability graph is shown, the final
data from the Data area are included.
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Open Log Files in Excel

Open a log file in Microsoft Excel, so that the log file can be processed as a spread sheet.

Open an Excel log file from within the StarLab application
1. Select either Open or Open File As Text from the File menu. The Open File dialog opens.

2. Select the directory in which the log file is stored.
3. Click the filename of the required file.

4. Right-click the file icon in the upper window.

5

From the pop-up menu, select Open With — Microsoft Office Excel.

‘older = -~ [ ':9:'

A A

Select

267 2pen Multi_01 - Multi_01 ¢
Print Copy.bet
Edit
Scan for Viruses. ..
Open with Microsoft Office Excel
Nohepad
wi N
Share with . . EWUrdPad
| Restore previous versions

Choose default program...
My Send to | S prog

Cut

Copy

Create shortout
Delete )
le name: |267) Rename Text Files (*.tet) v

w

Properties

[ Open |vl ’ Cancel

Open an Excel log file from outside the StarLab application
1. Use the Windows Explorer to locate and select the log file.

2. Right-click the file name, and select Open With from the pop-up menu, and select Microsoft Excel from
the sub menu.

3. The log file opens inside Excel as a spread sheet with two active columns: Energy in joules and
Timestamp in seconds.

Open a standard format log file in Excel

A log file stored in the standard format can also be opened using Microsoft Excel, but it is more difficult
than opening a log file stored in Excel Friendly format. For more details, refer to the Microsoft Excel Help
section.

1. From the Windows taskbar, select Start — All Programs — Microsoft Excel to open Microsoft Excel from
Windows. Microsoft Excel opens.

2. In Excel, from the menu select File — Open. The File Open dialog opens.

3. Inthe Files of Type area, select Text files.
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4. Navigate to the directory in which the log file is located (see section Default Location and Name for Log
Files; by default, the StarLab application directory is under \Program Files\Ophir Optronics). Select the

log file icon and click Open. The Text Import Wizard opens.

The Text Wizard has determined that your data is Delimited.
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.

Preview of file C:\Users\byc\Documents\StarLab\26796_01. txt.

X

Start import at row: |1 = File grigin: Windows [(ANST |Z|

BC Software:Starlabk Versiom 2.00; =
Logged:Z21/04/2010 at 12:41:Z21;

File Ver
Graph Typ

gion:3;
e:Line;
:Hotes;| =

| e o [ s

[ ¥

< Back [ MNext = ][ Finish ]

5. Inthe Original data type area, select Delimited (the default) and click Next.

The second stage of the Text Import Wizard is displayed.

below.
Delimiters
Tab

[7] semicolon [] Treat consecutive delimiters as one

|:| Comma - E

Text gualifier:
|:| Space

1

Data preview

S X |

Thiz screen lets you set the delimiters your data containzs. You can see how your text iz affected in the preview

BC Software:Starlab Version 2.00; +

Logged: 2170472010 at 12:41:21;

File Version:3;|
Graph Type:Line;

:Hotes;| =

[

o ] [ <o ]|

o> |

Einish
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6. Inthe Delimiters area, check Tab (the default.)

7. Click Finish. The log file opens as a spread sheet.

B A
‘PC Software:StarLab Version 2.00
‘Logged:21/04/2010 at 13:39:06
‘File Version:3
:Graph Type:Line
‘Motes:

:Channel A-Juno Photodiode PD300-UV (s/n:26796) JN1

:Channel A-Details
‘Name:PD300-UV

:Graph Color:RGB(0,102 255)
Units W
Settings:Measuring:Power
Settings:Wavelength:633
-Settings:Range:30 0uW
Settings:Filter:OUT

1

:First Pulse Arrived - 21/04/2010 at 13:39:07.302000

PRI == | = = = = | = | = [ =
] gt o ey el P e e e e P e A =R N = A L R A e

Channel A Timestamp
7.90E-06 0:00:00.000
6.56E-06 0:00:00.068
5.24E-06 0:00:00.134
4 63E-06 0:00:00.200
4 8TE-06 0:00:00.268 26
6.19E-06 0:00:00.334 27
7.25E-06 0:00:00.401 28
7. 7T1E-06 0:00:00.467 29
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Chapter 13 - Preferences and Features

Save Sensor Settings

StarLab provides a range of sensor optimization options that can be adjusted to deliver the most accurate
readings. Whenever you change the value of a parameter in the sensor Settings, such as range, wavelength
or measurement mode, it is saved as the value for this parameter to be used the next time this sensor is
connected.

For more information on configuring and optimizing measurement settings for the various sensor types, see
the following:

e Measuring with Thermopile Sensors

e Measuring with Photodiode Sensors

e Measuring with Pyroelectric and PD Energy Sensors

Preferences

1. Click the Preferences icon’ = in the title bar, and select Preferences.
The Preferences dialog opens consisting of four-tabs:

e StartUp

e Communication

e lLogging

e Display

e Advanced
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StartUp

Preferences X

Startup ‘ Communication

Logging | Display | Advanced ‘

[] Restart devices on application startup

On startup:
O show Select Device dialog
O Open all sensors
® Open last configuration

O Select configuration file

The table below describes the Startup options

Option Description

Restart devices on application i .
PP When StarLab begins, all connected devices are restarted

startup

Show Select Device dialog When selected, always show Select Device(s) window when
StarlLab starts.

Open all sensors When selected, connects to all devices without showing Select
Device(s) window

Open last configuration When selected, uses previous StarLab configuration settings.

Select configuration file When selected, enables the buttons Browse and Save current

configuration.

e Use browse to load an existing config file

e Tocreate a new config file, enter the file name in the text
field, and click Save current config

In addition to Open last configuration and Open fixed configuration in the StartUp preferences you can also
save, and later open, multiple configurations from the Configuration drop down menu.

Select Device(s) | |Configuration » | LOBEING ﬁ =

Open Configuration...

Recent Configurations »

Save Current Configuration...
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Communication

There are four communication options.

Preferences x

Startup Communication | Logging | Display ] Advanced |

I+ Use USE devices

[] Use Wireless devices
[ ] Use Ethernet devices

W Use RS232 devices Configure_

e Use USB Devices

e Use Wireless Devices
e Use Ethernet Devices
e Use RS232 Devices

When an option is selected, that device(s) is included in the Select Devices(s) searching.

) Configure... . . . . .
Cllck to select which particular device(s) are to be used in the current session.

In addition to selecting and configuring the type of communication via the Preferences menu, you can also
do this via the icons at the top of the Select Devices window.

Select Device(s)

| Ethernet || Wireless H RS232 i
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Logging
Navigate to the Logging tab to specify the logging preferences

Preferences x

Startup ] Communication Logging Diisplay ] Advanced
Flush file every: (5 sec = |
Time resolution: gone - |

Log file format:
0 Standard format (HH:MM:55 ss5]ss5])

® Excel-friendly Format {55.sss]sss])

("] Open Log Viewer automatically when log finishes

The table below describes the Logging options

Option Description

Flush file every When logging, this sets StarLab to flush — transfer and write -
batches of collected measurement data from the PC memory to
the log file every 60 (default), 10, and 3 seconds

Log file format Set log format as either Excel-type (default) or standard

Open Log Viewer automatically  Have the Log Viewer automatically open when log is finished
when log finishes
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Display

Preferences x

Stastup l Communication l Logging Display Ackvansid
] Increase measurement resolution (for supported devices)

] use software graphics rendering

The table below describes the Display options

Option Description
Increase Measurement Increase the number of digits displayed and logged when
Resolution measuring with Photodiode sensors connected to select devices

that support an increased measurement resolution

Use software graphics rendering Use of this option if StarLab displays any graphic anomalies

Advanced

Navigate to the Advanced tab to specify how StarLab handles firmware downgrade.

Preferences x

Startup Communication Logging Display Advanced

[] Allow firmware downgrade

Option Description

Allow firmware downgrade Allows loading a firmware version that is lower than the installed
firmware in the device.
See, Upgrade Internal Software

StarLab User Manual 0 0ph i r ® 149



Export and Print a Screen Capture

It is possible to capture a StarLab window as .png file or send it to print.
% The entire screen is captured except the Function dialog.
This option works with active measurement sessions and when viewing a log file.

Export a screen capture as a PNG file

9

1. Click the camera icon.
option buttons.

Capture Screen X

A dialog opens overlaying the screen that includes the captured screen and

i
— . - wn |
Tme e

Default printer

BTN
. . Save to Im
2. To save to a PNG file, cI|ck .

The Save dialog opens. By default the files are saved in the StartLab folder:
\User\My Documents\StarLab.
If required, change file location.

3. Enter a file name.
4. Click Save.

5. Enter the file name in the File name field.
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Export a screen capture to a printer

1. Click the 9 . A dialog opens overlaying the screen that includes the captured screen and option

Capture Screen X

. K ZmwE s S
A2 RIS L ™ Fanice

buttons.

yre 312380 13,000 1530mW 28540
77.00uW | . o
. u BLLAuW o
wmi e e ke
A oo 3| G52 |0
ABOL AN L] -] |-
=r
e -
T
A
-
grs
e
s
=
o |
s e rarem raren mam rar

[¥| Default printer

2. Click“ to print directly to the default printer. The Default printer is always selected.

3. To print to a different printer, de-select the option and click Print. The standard Windows dialog opens
to select a different printer.

#* When opened, the Functions dialog is adjacent to the channel dialog. You can select the
Functions dialog and move it anywhere on the screen. However, the dialog closes when you click
anywhere else on the screen so that the dialog loses focus. Thus, regardless of its position, the
Function dialog is not included in the Capture Screen option.

Diagnostics
The device’s internal software can be upgraded when a newer version of the internal software is released,;
or a fault is detected with the device.

StarLab provides diagnostics tools that check device status and upgrade a device’s internal software.
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Upgrade Internal Software

Upgrade a device’s internal firmware

1. Open the Select Device(s) dialog screen and click More in the title bar.
Presently, the Juno has a connected sensor, whereas the Nova Il does not have a sensor connected.

Juno JN1.24 (s/n:605236)

Photodiode PD300 (5/n:999991) Sensor Connected

Mo Sensor Connected

¢ The Files option for the Juno device is disabled because the device is measuring
¢ The Files and Zeroing options for the Nova Il device are enabled because the device is not measuring

2. Click the Juno Upgrade option. The Upgrade Device Software dialog opens.

3. Click Browse to locate the file.
StarLab recognizes the correct file if it is located in the selected folder.

Upgrade Device Software X

1) select file: |C:\ng|am Files\Ophir Optronics\StarLab 2,40\firmware\N2A231.bin | m
2) Press "Start' to begin: “

This will take about 3 minutes

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

Jlo %

Device Name Veersion Status

=« NoOVa Il NN2.36 (5/n:5000) 236 not started

4. Click Start to begin the upgrade.
The upgrade progress (erasing, programming, finished) is displayed in progress bars.
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Device Name Version Status
P Juno IN1.24 (s/n:605236) 124 erasing
llllllllllllllllll 19 %
Device Name Version Status
P Juno IN1.24 {s/n:605236) 124 programming

lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII| 100 %

Device Name Version Status

y/ Juno JN1.24 (s/n:605236) 124 finished

#» StarLab generates a message if the device is loaded with a more recent version of firmware.

(0 Downgrading may cause degradation in performance and is not recommended.
See Allow firmware downgrade.

When complete, click Done to close the update window.
The Upgrade option becomes disabled and a flashing message is displayed, at the bottom of the Diagnostics
window, with instructions on how to repeat the upgrade if required.

Juno JN1.24 (s/n:605236) - Needs Refresh

Photodiode PD300 (5/n:999991) Sensor Connected

No Sensor Connected

Middle portion removed

Instrument has already been upgraded. To upgrade again exit and re-enter this diagnostics screen. “

Please visit Ophir’s website (www.ophiropt.com), for the latest device firmware information.

Upgrade Sensor Software

The BeamTrack series of Thermopile sensors contains software to support their position and size
measurement capabilities. Similarly, pyroelectric sensors also contain software in the sensor itself.
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Diagnostics X

Pyroelectric PE25-C (s/n:333009) Sensor Connected Upgrade Sensor k

Middle portion removed

Upgrade the sensor software
1. Click Upgrade Sensor. The Upgrade Sensor Software dialog window opens.

| Upgrade Sensor Software X
|
1) Select file: |C:\Prug|am Files\StarLab\firmware\PYA165.BIN | m

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! ]
Jo %
ST TR Version Status
.. Pyroglectric PE25-C (s/n:333009) 165 not started

2. Click Browse to locate and select the bin file for the sensor.
3. Click Start to begin the upgrade.

¢ If the bin file has already been upgraded, a message asks if you wish to continue.
e The upgrade progress (erasing, programming, finished) is displayed in progress bars

Upload Files With Sensor Connected
The Nova-ll and Vega devices can hold up to 10 log files in their on-board non-volatile memory. However, if
no sensor is connected to the device, these files can only be accessed from the diagnostic screen.
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Upload log files with sensor connected
1. Select the device in the Select Device(s) window.

Example: The sensor is connected to the Nova Il device that has one file available for uploading.

When there is a list of files available, scroll to the required file.

— o | e ]
Thermopile 3A-P-QUAD (s/n:333390) Sensor Connected

Upload Log File X

Mumber Size Type Sensor 5N Upload
1 160 Power PD300 955551
File will be saved in C:\Users\jonathan.feust\Documents\StarLab\333551 01.txt

Upload Log File X
MNumber Size Type Sensor 5N

1 160 Power PD300 999591

Collecting legged data from the device... Done.

=

Saved to:  C:\Users\jonathan.feust\Documents\StarLab\999391_01.txt

-

2. Click Upload to begin uploading the file.
3. Click Close when the file has been uploaded.
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Access Help

Access the StarLab Help
1. Do one of the following:

e Click the icon = in the title bar, and select Help

e Select StarLab Help from the StarLab program group of the Start menu of the Windows Desktop
Toolbar.

2. The StarLab pdf manual opens.

StarLab User Manual 0 Oph i r ® 156



Appendix A - Device Specifications

This appendix provides specification information about the following devices:
Centauri, StarlLite, StarBright Juno+, Juno, Pulsar, Nova-Il, Vega, Quasar, USBI, EA-1

Juno+ Specifications

Thermal, Photodiode Sensor Input Specifications

Varies according to sensor in use. See Ophir Laser Power/Energy

Measurement range . .
& Measurement, at www.ophiropt.com, for full details of each sensor.

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution 18 bits plus sign (0.0009% resolution)

Electrical accuracy 10.25% +20pA new; *0.5% +50pA after 1 year
Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz
Dynamic range 9 decades (1:1079)

Measurement range Varies according to sensor in use

Input range 0 -6V full scale

A to D sampling rate 10KHz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy 10.25% new; £0.5% after 1 year

Electrical input noise level 2mV

Logging rates 10KHz

General Specifications

User selected 1v, 2v, 5v, or 10v full-scale; 0.03% resolution. 100 ohms
Analog output

impedance
Polarity of analog output Inner connector positive and outer connector negative (shield)
Analog output accuracy 10.4% +2mV
Number of channels 1 channel
Dimensions (m) 105mm x 80mm x 29mm
Mass 0.164 Kg
USB specifications Full speed, bus-powered, high power device, one interrupt IN endpoint
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Juno Specifications

Thermal, Photodiode Sensor Input Specifications

Varies according to sensor in use. See Ophir Laser Power/Energy

Measurement range . .
& Measurement, at www.ophiropt.com, for full details of each sensor.

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution 17 bits plus sign

Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year
Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz
Dynamic range 9 decades (1:1079)

Measurement range Varies according to sensor in use.

Input range 0 - 6V full scale

A to D sampling rate 10KHz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy 10.25% new; £0.5% after 1 year

Electrical input noise level 2mV

Logging rates, Turbo mode 10KHz every pulse

Logging rates, normal log mode 10KHz every pulse. May be less when working with multiple Juno devices
Log file timestamp precision 1us (0.001ms)

Log file timestamp precision 1us (0.001ms)

Analog output None

Analog output accuracy Not available

Number of channels 1 channel

Dimensions (mm) 55w x 776d x 22h

Mass 0.50 Kg

Full speed, bus-powered, high power device, up to 5 interrupt IN

USB specifications .
endpoint
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Juno-RS Specifications

Thermal, Photodiode Sensor Input

Specifications

Measurement range

Varies according to sensor in use. See Ophir Laser Power/Energy Measurement, at
www.ophiropt.com, for full details of each sensor.

Input range

15nA — 4.0mA full scale in 16 ranges

A to D sampling rate

15Hz

A to D resolution

17 bits plus sign (0.015% resolution)

Electrical accuracy

+0.25% +20pA new; +0.5% +50pA after 1 year

Electrical input noise level

500nV or 1.5pA + 0.0015% of input range @3Hz

Dynamic range
Pyroelectric Sensor Input

Measurement range

9 decades (1:1079)
Specifications

Varies according to sensor in use

Input range

0 - 6V full scale

A to D sampling rate

500Hz

A to D resolution

12 bits no sign (0.025% resolution)

Electrical accuracy

+0.25% new; +0.5% after 1 year

Electrical input noise level

2mV

Logging rates

General

Analog output

500Hz (Baud Rate 115200) 50Hz (Baud Rate 9600)

Specifications

100 ohms output impedance, SMA Connector.
User selected 1v, 2v, 5v, or 10v full-scale; 0.03% resolution.
Two modes: Digital and Raw

Polarity of analog output

Inner connector positive and outer connector negative (shield)

Analog output accuracy

+0.4% £2mV

Number of channels

1 channel

Dimensions (m)

114mm x 80mm x 29mm

Mass

0.176 Kg

RS232 specifications

8 data bits, 1 stop bit, no parity, 115200 baud default (baud is user
configurable). Connector: D sub Female 9pin.

Power Supply

12v 2A AC/DC 2.5x5.5mm Screw Lock Connector Center Positive Polarity

Power Consumption

100mA max at 12V

Power Input Voltage

11V min to 25V max (if using alternative to provided power supply)

StarLab User Manual

< Ophir®

159


http://www.ophiropt.com/

Centauri Specifications

#* The only difference between the Centauri-2 (two channel device), and the Centauri-1 (one channel
device) is the number of channels that each of the devices support.

Input Ranges 8nA - 25mA full scale in 20 ranges

A to D Sampling rate 15Hz

A to D resolution 23 bits plus sign

Electrical accuracy (up to 1.5mA) 10.25% + 20pA new; +0.5% +50pA after 1 year
Electrical accuracy (above 1.5mA) +0.5%

Electrical input noise level 500nV + 0.0015% of input range @3Hz.
Dynamic range 10 decades

Photodiode Sensor Slow Mode Input Specifications

Input Ranges 8nA - 25mA full scale in 20 ranges

A to D Sampling rate 15Hz

A to D resolution 23 bits plus sign

Electrical accuracy (up to 1.5mA) +0.25% + 20pA new; £0.5% +50pA after 1 year
Electrical accuracy (above 1.5mA) +0.5%

Electrical input noise level 0.1pA + 0.0015% of input range @3Hz.

Dynamic range 10 decades

Photodiode Sensor Fast Mode Input Specifications

Input Ranges 8nA - 25mA full scale in 20 ranges

A to D Sampling rate 10kHz (10kHz in dual channel mode)

A to D resolution 12 bits

Electrical accuracy (up to 1.5mA) +0.25% + 20pA new; +0.5% +50pA after 1 year

Electrical accuracy (above 1.5mA) +0.5%

Electrical input noise level 0.1pA + 0.0015% of input range @3Hz.

User Adjustable Analog Filters 2nd stage analog filter can be set to BW: None, 0.5Hz, 5Hz, 100Hz, 1kHz,

10kHz, 50kHz, 250kHz

Dynamic range 10 decades
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Pyroelectric Sensor Input

Input range

Specifications

0 - 5V full scale

A to D sampling rate

25kHz

A to D resolution

12 bits no sign (0.025% resolution)

Electrical accuracy

1+0.25% new; £0.5% after 1 year

Electrical input noise level

General

Detector compatibility

4mV

Specifications

Thermopile (including BeamTrack), photodiode and pyroelectric (PE-C)
(including PLO5 versions of all sensors)

Unsupported Sensors

BC20

Analog output

User selected 1v, 2v, 5v, or 10v full-scale; 0.03% resolution. 100 ohms

impedance

Polarity of analog output

Inner connector positive and outer connector negative (shield)

Analog output accuracy

10.2% (of reading) £0.3% of full scale volts

Dimensions 200W x 49D x 130H (mm)
Mass 1lkg
Display 1024x600 pixel TFT LCD; Active area 154x91mm (7”) Touch Screen

Display digit height

18mm

LCD Backlight

LED’s. Backlight level is user adjustable.

Loudspeaker

Yes- For audio warnings

Battery

4x Li-lon 3.7V, 10.4 Amp-hour battery pack built in

Charger input

DC12-16v, 18W

Charge time approx. 7 hours
Automatically stops charging when battery is full

Operating Temperature Range

Communications

USB to External Flash Drive

0—-40 degrees C

Specifications

For data logging

PC interface

USB; RS232, Ethernet

Other 1/0’s

External Trigger, TTL Output, Analog out

Ethernet protocols used

HTTP, UDP, DHCP, TCP

Ethernet

RJ45 socket 10/100 Ethernet (10Base-T/100Base-TX)
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Pulsar Specifications

#* The only difference between the Pulsar-4 (four channel device), Pulsar-2 (two channel device), and the
Pulsar-1 (one channel device) is the number of channels that each of the devices support.

Thermal, Photodiode Sensor Input Specifications

Varies according to sensor in use. See Ophir Laser Power/Energy

Measurement range . .
& Measurement, at www.ophiropt.com, for full details of each sensor.

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution 17 bits plus sign

Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year
Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz
Dynamic range 9 decades (1:1079)

Measurement range Varies according to sensor in use.

Input range 0 -6V full scale

A to D sampling rate >20KHz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy 10.25% new; +0.5% after 1 year

Electrical input noise level 2mV

Logging rates, Turbo mode 20kHz, every pulse on all 4 channels

Log file timestamp precision 1us (0.001ms)

Log file timestamp resolution 1us (0.001ms)

General Specifications

Analog output None

Analog output accuracy Not available

Number of channels Pulsar-4: 4 channels, Pulsar-2: 2 channels, Pulsar-1: 1 channel
Dimensions (m) 191w x 116d x 33h

Mass 0.65 Kg

USB specifications High speed, self-powered, one interrupt IN endpoint
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Nova-Il Specifications

Thermal, Photodiode Sensor Input Specifications

Varies according to sensor in use. See Ophir Laser Power/Energy

Measurement range . .
& Measurement, at www.ophiropt.com, for full details of each sensor.

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

Resolution: 23 bits plus sign. (0.00001%);

D . . .
Ato Dresolution and linearity Linearity: better than 17 bits (0.0009%)

Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year
Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz
Dynamic range 9 decades (1:1079)

Measurement range Varies according to sensor in use.

Input range 0 -6V full scale

A to D sampling rate 4KHz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy 10.25% new; £0.5% after 1 year

Electrical input noise level 2mV

General Specifications

Detector compatibility Thermopile, photodiode and pyroelectric

4 scales, user-configurable: 1v,2v,5v,10v full-scale; 0.03% resolution.

Analog output 100 ohms impedance

Polarity of analog output Inner connector positive and outer connector negative (shield)
Analog output accuracy 10.2% (of reading) £0.2% of full scale volts

Dimensions (m) 110w x 40d x 210h

Mass 0.55Kg

Display 320 x 240 pixel super twist LCD; Active area 77 x 57 mm approx
Display digital height 18.5 mm

Backlight EL: Operates from charger or battery

Bargraph segments 320
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Battery

3 x AA size. 2.4Ah NiMH battery built-in

Charger input

DC: 12 -25V, 5W; AC: 9 - 18V RMS, 5W.
Charge time 7-8 hours; automatically switches to trickle charge when
battery is full

Operation between charges

18 hours, thermal and photodiode, 13 Hrs, pyroelectric sensors; With
Backlight: 9/8 hours respectively

Data and Logging Communication

Power Measurement

Power log period

20 sec to 600 hours

Max. points stored onboard per file? 5400

Max. points direct to PC file in real time Unlimited

Energy measurement RS232 usB

Max. real time data logging rate? >30Hz >2000Hz
Max onboard data logging rate? 4000Hz

Data transfer of log file from instrument to PC ~500 points/s >1000 points/s
Max points stored onboard 59400

General

Maximum communication rate 38400 baud (RS232)

Memory data storage

10 data files of 5400 points each.
Data is not lost when instrument is turned off.

1 Can store up to 10 files for a total of 54,000 points.

2 The above refers to the rate for logging every single point in turbo mode. Above that rate the instrument will sample points but

not log every single point.
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Vega Specifications

Thermal, Photodiode Sensor Input Specifications

Varies according to sensor in use. See Ophir Laser Power/Energy

Measurement range . .
& Measurement, at www.ophiropt.com, for full details of each sensor.

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

Resolution: 23 bits plus sign. (0.00001%);

Ato Dresolution and linearity Linearity: better than 17 bits (0.0009%)

Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year
Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz
Dynamic range 9 decades (1:1079)

Measurement range Varies according to sensor in use.

Input range 0 -6V full scale

A to D sampling rate 4KHz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy +0.25% new; +0.5% after 1 year

Electrical input noise level 2mV

General Specifications

Detector compatibility Thermopile, photodiode and pyroelectric

4 scales, user-configurable: 1v,2v,5v,10v full-scale; 0.03% resolution.

Analog output 100 ohms impedance

Polarity of analog output Inner connector positive and outer connector negative (shield)
Analog output accuracy 10.2% (of reading) £0.2% of full scale volts

Dimensions (m) 110w x 40d x 210h

Mass 0.45 Kg

Display 320 x 240 pixel super twist LCD; Active area 77 x 57 mm approx
Display digital height 17 mm

Backlight LED: Operates from charger or battery

Bargraph segments 320
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Battery 3 x AA size. 2.4Ah NiMH battery built-in

DC: 12 -25V, 5W; AC: 9 - 18V RMS, 5W.
Charger input Charge time 7-8 hours; automatically switches to trickle charge when
battery is full

With low backlight and keypad unlit: 16 Hrs, thermal and photodiode,
Operation between charges 11 Hrs, pyroelectric sensors;

With high backlight and keypad lit: 11/8 Hrs respectively

Data and Logging Communication

Power Measurement

Power log period 20 sec to 600 hours

Max. points stored onboard per file? 27000

Max. points direct to PC file in real time Unlimited

Energy measurement RS232 USB

Max. real time data logging rate? >30Hz >2000Hz
Max onboard data logging rate? 4000Hz

Data transfer of log file from instrument to PC ~500 points/s >1000 points/s
Max points stored onboard 250000

General Maximum communication rate 38400 baud (RS232)

10 data files of 25000 points each.

Memory data storage
y & Data is not lost when instrument is turned off.

1 Can store up to 10 files for a total of 54,000 points.
2 The above refers to the rate for logging every single pointin turbo mode. Above that rate the instrument will sample points but
not log every single point.
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USBI Specifications

Thermal, Photodiode Sensor Input Specifications

Varies according to sensor in use. See Ophir Laser Power/Energy

Measurement range . .
& Measurement, at www.ophiropt.com, for full details of each sensor.

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution 17 bits plus sign (0.0009% resolution)

Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year

Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz

Dynamic range 9 decades (1:1079)

Measurement range Varies according to sensor in use.

Input range 0 -6V full scale

A to D sampling rate 4KHz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy 10.25% new; £0.5% after 1 year

Electrical input noise level 2mV

Logging rates, Turbo mode 2KHz every pulse

Logging rates, normal log mode ~300Hz

Log file timestamp precision 1ms (0.0015s)

Log file timestamp resolution ~50ms

Analog output 0-1 Volt with 0.3mV (0.03%) resolution. 100 ohms impedance
Polarity of analog output Inner connector positive and outer connector negative (shield)
Analog output accuracy 10.4% £2mV

Number of channels 1 channel

Dimensions (m) 91w x 156d x 39h

Mass 0.65 Kg

USB specifications Full speed, bus-powered, high power device, one interrupt IN endpoint
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Quasar Specifications

Thermal, Photodiode Sensor Input Specifications

Varies according to sensor in use. See Ophir Laser Power/Energy

Measurement range . .
& Measurement, at www.ophiropt.com, for full details of each sensor.

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution 12 bits plus sign (0.0009% resolution)
Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year
Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz
Dynamic range 9 decades (1:1079)

Measurement range Varies according to sensor in use.

Input range 0 -6V full scale

A to D sampling rate 500Hz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy +0.25% new; +0.5% after 1 year

Electrical input noise level 2mV

Logging rates, Turbo mode No Turbo mode provided

Up to 500Hz, every pulse.
Logging rates, normal log mode Above 500Hz, at least 300 pulses per second.
[May vary according to PC CPU speed]

Bluetooth connection quality, and Bluetooth adapter radio type]

Log file timestamp precision 1us (0.001ms)

Log file timestamp resolution 1us (0.001ms)

Number of channels 1 channel

Analog output None

Dimensions (m) 96w x 95d x 36h

Mass 0.25 Kg

Display 320 x 240 pixel Color TFT LCD; Active area ~70 x ~52 mm
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Battery 3 x AA size. 2.4Ah NiMH battery built-in

DC: 12 -25V, 5W; AC: 9 - 18V RMS, 5W.
Charger input Charge time 5-6 hours; automatically switches to trickle charge when
battery is full

General Specifications

~ 40 hours, thermopile and photodiode sensors
Operation between charges ~ 20 hours pyroelectric and PD energy sensors
~ 100 hours with no Bluetooth connection to PC

Class 1 device

Working Range:

e Standard version: Up to ~30m

¢ Long range upgrade: Up to ~100m in open area

Bluetooth

e No PC connection — slow flashing blue LED

e Connection made to PC — long single flash of blue LED
¢ Connected — fast flashing blue LED

» Battery low (less than ~20% capacity) — LED flashes red

LED indicator
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StarlLite Specifications

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution 23 bits plus sign

Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year

Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz

Dynamic range 9 decades (1:1079)

Input range 0 -6V full scale

A to D sampling rate 500Hz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy 10.25% new; £0.5% after 1 year

Electrical input noise level 2mV

Detector compatibility Thermopile (including BeamTrack), photodiode and pyroelectric (PE-C)
PC interface (optional) uUsB

Analog output 1v full-scale; 0.03% resolution. 100 ohms impedance

Polarity of analog output Inner connector positive and outer connector negative (shield)
Analog output accuracy +0.2% (of reading) £0.3% of full scale volts

Dimensions (m) 114w x 41d x 212h

Mass 0.47 Kg

Display 320 x 240 pixel TFT LCD; Active area ~70 x ~52 mm

Display digital height 15 mm

LED: Operates from charger or battery

LCD lighti
CD lighting Lighting level can be adjusted between 3 levels using on/off button.

Bargraph segments 310

Battery 2x Li-lon 3.7V, 5.2Amp-hour battery pack built-in
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DC12-16v, 1W
Charger input Charge time approx. 5 hours
Automatically stops charging when battery is full

¢ With low backlight: Thermal, Photodiode 19, Pyroelectric 16
Operation between charges » With medium backlight: Thermal/Photodiode 17, Pyroelectric 15
» With high backlight: Thermal/Photodiode 15, Pyroelectric 13
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StarBright Specifications

Thermal, Photodiode Sensor Input Specifications

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution 23 bits plus sign

Electrical accuracy 10.25% +20pA new; +0.5% +50pA after 1 year

Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz

Dynamic range 9 decades (1:1079)

Input range 0 -6V full scale

A to D sampling rate 5000Hz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy +0.25% new; +0.5% after 1 year

Electrical input noise level 2mV

Detector compatibility Thermopile (including BeamTrack), photodiode and pyroelectric (PE-C)
PC interface USB; RS232 (max baud rate 115200)

Analog output 1v full-scale; 0.03% resolution. 100 ohms impedance

Polarity of analog output Inner connector positive and outer connector negative (shield)
Analog output accuracy +0.2% (of reading) £0.3% of full scale volts

Dimensions (m) 114w x 41d x 212h

Mass 0.47 Kg

Display 320 x 240 pixel TFT LCD; Active area ~70 x ~52 mm

Display digital height 15 mm

LED: Operates from charger or battery

LCD lighting L . .

Lighting level can be adjusted between 3 levels using on/off button.
Bargraph segments 310
Battery 2x Li-lon 3.7V, 5.2Amp-hour battery pack built-in

DC12-16v, 1W
Charger input Charge time approx. 5 hours
Automatically stops charging when battery is full
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* With low backlight: Thermal, Photodiode 19, Pyroelectric 16
e With medium backlight: Thermal/Photodiode 17, Pyroelectric 15

Operation between charges o With high backlight: Thermal/Photodiode 15, Pyroelectric 13
L Battery charge will be depleted faster if a USB flash drive is left

plugged in the StarBright meter.

Data Logging Specifications

Dataloggng  Spedfatons |
Log period 1 sec to 1000 hours

Max points stored onboard per file Limited only by USB capacity

Max points direct to PC file in real time Unlimited

Max points stored onboard Limited only by USB capacity

Real time logging of power 15Hz Onboard, USB, RS232

Real time logging of energy 5000Hz Onboard, USB; 30Hz RS232
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EA-1 Ethernet Adapter Specifications

Thermal, Photodiode Sensor Input Specifications

Input range 15nA - 1.5mA full scale in 16 ranges

A to D sampling rate 15Hz

A to D resolution ~17 bits plus sign

Electrical accuracy +0.25% +20pA new; +0.5% £50pA after 1 year
Electrical input noise level 500nV or 1.5pA + 0.0015% of input range @3Hz
Input range 0 - 6V full scale (most sensors drive 0-3.3v)

A to D sampling rate 500Hz

A to D resolution 12 bits no sign (0.025% resolution)

Electrical accuracy +0.25% new; £0.5% after 1 year

Electrical input noise level 2mV

Max data rate (every pulse), command mode  ~10kHz

Max data rate (every pulse), ASCIl CS mode ~14kHz

Max data rate (every pulse), binary CS mode ~40kHz

Timestamp precision 1us (0.001ms)

Dimensions (m) 73 width x 93 length x 29 height

Mass ~0.1 Kg

Ethernet 10/100 Ethernet (10Base-T/100Base-TX)

Ethernet protocols supported Telnet, HTTP, UDP, DHCP

Power consumption ~1.3W

Power Input, PoE 48V DC, Powered directly over Ethernet bus via RJ-45
Power Input, external 12-24v DC, dual polarity, socket for 5.5mm barrel plug
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Ariel Specifications

Please refer to the Ariel manual. The Ariel manual can be downloaded from our website.

IPM Specifications

Please refer to the IPM manual. The IPM manual can be downloaded from our website.
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Appendix B — Calibration, Traceability, and Recalibration

Ophir develops three main types of sensors: thermopile, photodiode, and pyroelectric. Each type of sensor
needs to be calibrated and recalibrated in a specific way.

Ophir Thermopile Sensors

Ophir develops two kinds of thermopile sensors — Surface Absorbers and Volume Absorbers. This section
describes the range of both kinds of Ophir thermopile sensors.

Surface Absorbers

BB (Broadband) Absorber

A special refractory coating is used to provide high absorption from the UV through to the IR on standard,
high power density, broadband monitor sensors. This coating withstands very high power densities (up to
20 kW/cm?) without changing calibration. The absorption ability of this coating is above 90% for most of its
range.

EX (Excimer) Absorber

The EX Absorber provides high absorption in the UV, and can withstand both the pulse energies and the
average power of excimer lasers. These discs also have excellent absorption for 10.6m and other
wavelengths. Consequently, they can also be used for other types of lasers.

LP1 (long pulse) Absorber

This absorber has a very high damage threshold for long pulse (ms) or continuous lasers and is therefore
offered for use with high power and energy lasers. It is calibrated for the spectral range

250-2200nm with some sensors also being calibrated for 2940nm. It is not suitable for long wavelength CO2
operation.

LP (Long Pulse) Absorber

The LP Absorber has a particularly high damage threshold for long pulse (ms), or continuous lasers and is
therefore offered for use with high power sensors. It is calibrated for use with the YAG laser at 1.064m, or
the CO2 laser at 10.6m, and absorbs about 90% at these wavelengths.

Volume Absorbers

P (Pulse) Type Absorber

The models with the P suffix, are used with pulsed lasers, and have a special absorbing glass with an
absorbance of 95 +2% over the operating range. Since the surface is glass, its reflectivity does not change
even if damaged or melted locally.

HE/HE1 (High Energy) Absorber

The HE and HE1 Absorbers have a particularly high damage threshold for pulsed and repetitively pulsed
lasers, of both the short and long pulse variety. The HE and HE1 Absorbers are useful where the highest
pulse energies and average powers are used.
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SV Absorber

The SV Absorber is the absorber of choice for difficult applications with short pulses having both high
average power density and high energy density.

The absorption of the various Ophir absorbers as a function of wavelength is shown below:

Thermal Sensors

100

a0

80

Absorption %

o

20

QA 1 14 20 100
wavelength pm

Factory Calibration of Thermopile Sensors

The absorption of the various Ophir thermal absorbers can vary from disc to disc. Therefore, all Ophir
absorbers are individually calibrated against NIST traceable standards. Ophir power/energy meters with the
broadband or P type absorbers are individually calibrated by laser at several wavelengths against a NIST
calibrated standard meter. The meter can be switched to give the exact calibration at the various
wavelengths, for example, Argon, YAG, and where applicable, CO2.

The EX type detector is calibrated by measuring the ratio of absorption in the UV to that at 515nm. In both

cases, the total absorption is measured using an integrating sphere. The detector is then calibrated with an
argon laser and given a correction factor from this ratio.
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Linearity and Accuracy of Thermopile Sensors
Linearity

The linearity of most Ophir thermal detectors is specified to be 1% over the specified power range of each
particular instrument, and is periodically tested by Ophir.

For models whose linearity is not tested over their entire range, samples are randomly chosen and
periodically tested over their entire range. The test is performed with a high power laser that covers the
entire detector range using a rear leak detector for comparison. The rear leak detector is a low power Ophir
detector that has previously been tested for linearity. In all cases, the linearity of the detectors is traceable
to electrical standards.

Accuracy of Calibration

Since the instruments are calibrated against NIST standards, the accuracy is generally 1% at the power level
at which the calibration has been performed. This accuracy has been verified by checking the scatter of the
results when several instruments are calibrated against the same standard. The maximum measurement
error is less than the sum of the specified accuracy and linearity. Since the linearity is also 1%, the maximum
error in measurement is generally less than 2%.

See http://www.ophiropt.com/laser-measurement-instruments/laser-power-energy-

meters/tutorial/calibration-procedure for a complete analysis of Ophir calibration accuracy.

Capture Screen...

Adjust the power calibration for one wavelength only
1. Apply known laser power and wait for measurement to stabilize.

Preferences...

2. Select Calibrate (Options > Advanced Functions > Calibrate)

Zeroing...

. . . . Calibrate. . Registrati 4
The Adjust Calibration Factors dialog opens. SaETEEn
Exit
Channel Info »
. . . Help
Adjust Calibration Factors X sbout StarLab
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: 1.0527

Current Laser: <.8u

Overall Power Calibration Factor

1,0000
< b
Laser Specific Factor
1.0827
¢ >
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The Original area displays the original Measurement, Overall Sensitivity and Laser Factor fields. The
Current wavelength is displayed beneath the Original area.

Adjust the Laser Specific Factor until the Adjusted measurement equals the power applied to the
sensor.
Adjusting the Laser Specific Factor effects both the Measurement and the Laser Factor values.

Click Save to save the adjustment for the active channel.

For units that have different calibration factors (e.g., CO2, YAG, or VIS), select the correct laser
wavelength from the main Configuration Area before calibration. Only the calibration of the chosen
laser wavelength changes.

For more information on calibrating all wavelengths proportionately, refer to Factory Calibration of
Thermopile Sensors.

Changing power calibration also changes energy calibration proportionately. However, changing the
energy calibration does not change the power calibration.

Recalibration from a Known Source of Laser Energy

Ophir sensors are equipped with one overall energy calibration factor.

Recalibrate from a known source of laser energy

1. Apply the known laser energy.Select Calibrate (Options > Advanced Functions > Calibrate)

Capture Screen...

Preferences...
Zeroing... Advanced Functions »
Calibrate. .. k Reqistration K

Exit
Channel Info #

Help

About StarLab

The Adjust Calibration Factor dialog opens
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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 Original area displays the original Measurement and Calibration Factor fields.
The Current wavelength is displayed beneath the Original area.

2. Adjust the Calibration Factor until the Adjusted measurement equals the energy applied to the
sensor.

3. Click Save to save the adjustment for the active channel.

#* For units that have different calibration factors (e.g., CO2, YAG, or VIS), select the correct laser
wavelength from the main Configuration Area before calibration.

+* Changing energy calibration at one wavelength will affect all other wavelengths proportionately.
However, changing the energy calibration will not change the power calibration.

Ophir Photodiode Sensors

This section discusses calibration of Ophir photodiode sensors.

Factory Calibration of Photodiode Sensors

Photodiode detectors are inherently very linear but also have a large variation in sensitivity with
wavelength. In addition, the Ophir model PD300 is equipped with both a built in filter and removable filter
to allow measurement of higher powers without detector saturation. These filters also have a transmission
that depends on wavelength. Therefore, the PD300 has a built in calibration adjustment for wavelength.

The sensitivity of various Ophir photodiode sensors can vary from one to another as well as with
wavelengths. Therefore, Ophir photodiode detectors are individually calibrated against NIST traceable
standards over the entire operating range of wavelengths for both filter out and filter in. The calibration
curve is normalized to the correct absolute calibration at 632.8 nm using a HeNe laser against a reference
meter traceable to NIST.

The spectral sensitivity curve of the detector and the spectral transmission curve of the filters are fed into
the sensor EEROM. This information is used to set the gain to the proper value at wavelengths other than
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the wavelength at which the instrument was calibrated. When the user selects his wavelength on the
instrument, the correction factor for that wavelength is applied.

Linearity and Accuracy of Photodiode Sensors

Since the instruments are calibrated against NIST standards, the accuracy is generally £2% at the
wavelength that the calibration has been performed. The maximum error in measurement will be less than
the sum of:

calibration accuracy + linearity + inaccuracy due to errors in the wavelength curve + variations in gain with
temperature

The linearity of the photodiode detector is extremely high and errors due to this factor can be ignored.
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Maximum Error as a Function of Wavelength and Filter

Wavelength Error, Filter Out

PD300 - 3W PD300 - UV PD300 - IR

220-250nm 6%
250-360nm +3%
360-400nm +10% +10% +3%
400-950nm 3% 3% +3%
950-1100nm 5% 5% +5% +4%
1100-1700nm +4%
1700-1800nm +7%

**» Add +2% to error for filter in (+4% for PD300-UV from 220 to 300nm).

User Recalibration

Adjust Calibration Factors of Photodiode Sensors

Adjust the power calibration factor ﬂca;msgeﬁﬂ
Preferences...

1. Apply the known laser power. s e

2. Select Calibrate (Options > Advanced Functions > Calibrate) line Frsauency ™ [

Help
About StarLab

The Adjust Calibration Factor dialog opens

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

I

The Original area displays the original Measurement and Calibration Factor.
The Current wavelength is displayed beneath the Original area.

+ A different wavelength can be selected in the Measurement Parameters Area.

+5%
+10%

3. Adjust the Calibration Factor until the Adjusted measurement equals the power applied to the sensor.

4. Click Save to save the adjustment for the active channel.

StarLab User Manual O Oph i r®

182



% The relative readings at different wavelengths are fixed by the wavelength calibration curve stored in
the sensor EEROM. When changing the calibration at one wavelength, the calibration at all other
wavelengths changes proportionately.

Ophir Pyroelectric PD Energy Sensors

This section discusses calibration of Ophir pyroelectric sensors. Two types of absorber surface are used in
Ophir pyroelectric measuring sensors:

¢ Metallic

¢ Broadband

Metallic

Metallic sensors do not have a BB suffix in the sensor name. They have a partially reflective multi-layer
metallic coating that absorbs approximately 50% of the laser pulse (see image below).

The metallic coating permits very high repetition rates, up to 5000Hz, as well as relatively high damage
threshold.
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Broadband

Broadband sensors have a BF suffix (or with legacy sensors the BB suffix) in the sensor name. They have a
broadband dark absorbing coating to provide high absorptivity from the UV through the IR. This coating can
withstand energy densities, up to 0.8J/cm? for short pulses and 2J/m? for long pulses, without changing
calibration.

The absorption of this coating is above 90% for most of its range (see image below)

This coating is available for the PE50 and PE25 as well as diffuser versions of the same.

100.00
BB Y10 e — I B8 Pyro
Ty '___,.---"
30.00 ey
FF J—" = S ——
8000 L Py masalie \\ &
g? \ \ /
5 70.00 o
=t /' ‘\:‘\ / }J PE-BF-DIF-C
g 60.00 ;‘f \
PESO-DIFC 4] e ~— — b
50.00 ] "-‘-\-.h\ ESD-DIF-
5 / \
/ .
o / f \“‘\
30,00 / k‘“"\h
PEEF-DIF-C -y _
20.00 [ Pyres metallie
i
10.00
0.0
0.1 1.0 10.0

Wavelength pm

Absorption of Ophir Pyroelectric Absorbers
Absorption (%) vs. Wavelength (nm)

Calibration

The sensitivity of the various Ophir pyroelectric sensors varies from one to another, as well as with
wavelengths. Therefore, Ophir pyroelectric detectors are individually calibrated against NIST traceable
standards. In addition, the calibration is corrected in the device for different wavelengths.

Ophir pyroelectric detectors are calibrated using a 1.06um repetitively pulsed laser referenced to a NIST
traceable thermal power meter. The average energy is set to the average power of the standard power
meter, divided by the laser frequency. The metallic PE25 and PE50 sensors are also calibrated with an
excimer laser at 248nm to correct the rather large absorption variations in that spectral region with those
Sensors.
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The spectral absorption of the detector coating is measured spectroscopically and the absorption curve is
used to correct the calibration for other wavelengths. When the user selects his wavelength in the StarLab
application, the correction factor for that wavelength is applied.

Accuracy of Calibration

Since the instruments are calibrated against NIST standards, the accuracy is generally 3% at the energy level
and wavelength at which the calibration has been performed. This accuracy has been verified by checking
the scatter of the results when several instruments are calibrated against the same standard. The maximum
error in measurement will be less than the sum of the specified accuracy, linearity, and inaccuracy due to
errors in the wavelength curve. The non-linearity is approximately 2%.

For error due to wavelength, see table below.

In addition to the above errors, the reading of a pyroelectric sensor changes with frequency. The device has
a built-in correction for this error. For frequencies above 50% of maximum frequency, inaccuracies in this
correction can increase the total error up to 3%.

The maximum error in measurement will be less, and in general will be considerably less, than the sum of
the above mentioned errors.

See http://www.ophiropt.com/laser-measurement-instruments/laser-power-energy-
meters/tutorial/calibration-procedure for a complete analysis of Ophir calibration accuracy.

Coating Type

Wavelength
Broadband Metallic
190 - 350nm +2% +2%
400 - 800nm 2% 2%
1064nm 0 0
2-3pm 2% 2%
10.6pm 5% +15%

Recalibration from a Known Source of Laser Energy

=zl 4
-2 A

Capture Screen...

Recalibrate from a known source of laser energy

1. Apply the known laser power. Preferences...
Zerging...
2. Select Calibrate (Options > Advanced Functions > Calibrate) _E""- Reaistration >
. . . . r‘bo ode... k E:Itp
The Adjust Calibration Factor dialog opens. Channelinfo » | TP

The calibration dialog depends whether the Metallic or Broadband sensor is 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

Metallic sensor

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
0D < > 20
Laser Specific Factor
1.0000
0 < > 19996

Broadband sensor
- The Original area displays the original Measurement and Calibration Factor
- The Current wavelength is displayed beneath the Original area
% A different wavelength can be selected in the Measurement Parameters area.
3. Adjust the Calibration Factor until the Adjusted measurement equals the power applied to the sensor.
4. Click Save to save the adjustment for the active channel.

#* For metallic sensors, when the calibration is changed at one laser wavelength, the overall calibration of

all other wavelengths changes proportionately.
For broadband sensors, there is an option to adjust the calibration factor for all wavelengths or only for

a selected wavelength.
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Periodic Recalibration

All Ophir equipment is factory-calibrated according to NIST-traceable standards. Due to the drifting nature
of electronic components, equipment should be returned to a service center for recalibration on a periodic

basis.
StarLab provides an indication when recalibration is due in the following three examples:

When Selecting a Device

An orange warning triangle adjacent to a sensor icon indicates the sensor and or the instrument should be
factory recalibrated.

O

Select Device(s) More...

+| Single Channel Devices @)

LN

BC20-3WLA Senscr calibration due: Mar/09/2016

(s/m: 74706 Instrument calibration due: Mar/16/2016

StarBright
k (s/m: 444444)

Click More
StarBright 5B1.28 (sln:444301] Upgrade

Pyroelectric PE10-C (5/n:333010) Sensor Connected Calibration Due: Jul/19/2014 Upgrade Sensor
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View the Channel Icon

e R

R x
’ ‘ A: PE10-C
| | s{n:333010

4N 21.64m)

-| Sensor calibration due: Jul/19/2014 h
Measuring: Exposure™
Wavelength: 3000~
Range: 2.00ul~
Diffuser: N/

Pulse Width: 1.0usv¥

Threshold: 33%v

; Functions €

StarLab User Manual 0 0ph i r ® 188



Appendix C — Safety and Compliance

CE Compliance
All Ophir devices, as installed on a CE compliant PC, will comply with all pertinent CE requirements relating
to safety, sensitivity to interference, EMC and emissions.

StarLab User Manual
July 2024
Rev 3.92-1

For the latest version, please visit our website: https://www.ophiropt.com/en/laser-measurement
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