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ABBREVIATIONS & SYMBOLS

ABBREVIATIONS & SYMBOLS

Technical Terms
A wavelength, in nanometers (nm) for fiber-optic applications
AC alternating current
CPU  |central processing unit
CRT  |cathode ray tube
CwW continuous wave
DC direct current
FOA  [fiber-optic adapter
GPIB |general purpose interface bus
LLCD  |liquid crystal display
LED |lightemitting diode
ILSR laser (light amplification by stimulated emission of radiation
MB megabyte
MHz |megahertz
RAM |random access memory
SCPI  {standard commands for programmable instruments
TEC thermo-electrically cooled (I.SR)
VA volt-ampere
VAC }volt (alternating current)
VGA  {video graphics array
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ABBREVIATIONS & SYMBOLS

h(ll)grg;; tsucoife Measurement Units Materials
G [giga (10°) Bd |baud Ge germanium
M |mega (109 dB |decibel InGaAs |indium gallium arsenide
k (kilo (10%) dBm|dB ref. to ImW NiCd |nickel cadmium
m |milli [(10?) Hz lhertz PCS plastic-clad silica
g |micro [(10°) m [meter PVC  |polyvinyl chloride
n |nano {(10°) W |watt Si silicon
. Ipico (1012)
Institutions and Corporations
IBM International Business Machines
NIST _ |{National Institute of Standards and Technology
Miscellaneous
CFR  |Code of Federal Regulations
PC personal computer (trademark of IBM)
RMA |return merchandise authorization
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CERTIFICATION INFORMATION

CERTIFICATION INFORMATION

EC.C. INFORMATION TO USER

This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to Part 15 of FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in
a residential installation. This equipment generates, uses, and can radiate
frequency energy and, if not installed and used in accordance with
instruction manual, may cause harmful interference to radio
communications. However, there are no guarantees that interference to
radio interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on,
the user is encouraged to try to correct the interference by one or more of
the following measures:

= Reorient or relocate the receiving antenna.,
» Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to
which the receiver is connected.

«  Consult the dealer or an experienced radio/TV technician for help.
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CERTIFICATION INFORMATION

WARNING

Changes or modifications not expressly approved by EXFO Electro-
Optical Engineering could void the user’s authority to operate the
equipment.

PERFORMANCE VARIATION

In a 3 V/m radiated field (26—1000 MHz, 80% AM modulation with a 1
kHz sine wave) or with a conducted RF field of 3 V (0.15-100 MHz,
80% AM modulation with a 1 kHz sine wave), readings may vary by
+0.1 uW.

INDEPENDENT LABORATORY TESTING

This unit has undergone extensive CE certification testing both
internally, at EXFO, and externally, at an independent, qualified
laboratory. All pre-qualification tests were performed at EXFO while all
final tests were performed at Ultra Tech Engineering Labs Inc., a
renowned test laboratory from Misssissauga, Canada. This guarantees
the unerring objectivity and authoritative compliance of all test results.

C€ INFORMATION TO USER

This equipment has been tested and found to comply with the limits for a
Class B digital device. Please see the Declaration of Conformity.
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INTRODUCTION

Presentation

1 INTRODUCTION

1.1 Presentation

EXFO E.O. Engineering Inc. (EXFO) is pleased to introduce the 1Q
Power Meter Series which includes

e the IQ-1100 Single-Channel Power Meter
¢ the IQ-1200 Four-Channel Power Meter
o the IQ-1500 Calibration Power Meter

EXFO's commitment to superior design in all fiber-optic instrumentation
is respected throughout the industry and is based on the following four
goals:

« reliable and accurate performance
e simple operation

e extensive features

dedicated interest in customer needs

The IQ Power Meter Series will provide many years of reliable
operation. In order to fully benefit from the many features the IQ Power
Meter Series offers, it is important to read the contents of this
instruction manual thoroughly.

1.2 1Q-200 Product Line

The 1Q-200 product line is a modular optical test system designed for
laboratory applications. Thanks to the Windows™ compatible 1Q

Power Meter Series 1-1




INTRODUCTION

Unpacking and Inspection

Software, the 1Q-200 Optical Test System combines power, performance,
flexibility with user-friendly interface. The main components of the
system are the 1Q-203 Mainframe, which can house three modules and
the 1Q-206 Expansion Unit, which can house six modules. It is also
possible to control one or several IQ-206 Expansion Units with an 1Q-206
PC Expansion Card.

For more information on the [Q-200 Optical Test System and the 1Q
Software, please refer 1o the IQ-200 Optical Test System Instruction
Manual.

1.3 Unpacking and Inspection

The 1Q Power Meter modules are delivered with the following standard
items:

« 1Q Power Meter module (IQ-1100, 1200, or 1500)
¢ Instruction Manual

» fiber-optic adapter(s)

+  test jumper(s) (with the IQ-1500)

*  back-up floppy disk

*  accessory kit (optional)

¢ Certificate of Calibration

»  Declaration of Conformity

The IQ Power Meter modules are thoroughly inspected before shipment.
If any damage has occurred during transportation or if any item is
missing, please notify EXFO immediately.

1-2
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{NTRODUCTION

Safery Conventions

1.4 Safety Conventions

The following conventions should be clearly understood before
operating the unit:

WARNING  Refers to a potential personal hazard. [t requires a
procedure which, if not correctly followed, may result in
personal injury. Do not proceed beyond a WARNING
unless the required conditions are fully understood and
met.

CAUTION Refers to a potential product hazard. It requires a
procedure which, if not correctly followed, may result in
irreparable component damage. Do not proceed beyond
a CAUTION unless the required conditions are fully
understood and met.

IMPORTANT Refers to any information regarding the operation of the
product which should not be overlooked.

1.5 Safety Information

Laser radiation may be encountered at the output port when an active
source is connected to the IQ Power Meter input port.

WARNING

Do not install or terminate fibers while a laser source is active. Never
look directly into a live fiber and ensure that your eyes are protected at
all times.

Power Meter Series 1-3




INTRODUCTION

Transportation and Storage

1.6 Transportation and Storage

Maintain a temperature range within specifications when transporting or
storing the unit. Transportation damage can occur from improper
handling. Therefore, the following steps are recommended to minimize

the possibility of damage.

= If the unit is to be shipped, pack it in the original packing material for

best protection.

~ When not in use, store unit at room temperature in a clean and dry
area. Avoid high humidity or large temperature fluctuations.

~ Keep the unit out of direct sunlight.

« Avoid unnecessary shock and vibration.

1.7 Getting Help

If any difficulty is encountered while operating the unit, please call EXFO
at one of the offices listed below. The Sales and Product Support Group is
available from 7:30 a.m. to 8:00 p.m. eastern time, Monday to Friday.

USA and Canada

Tel.:

1-800-663-EXFO

Fax: 1-418-683-2170
E-mail: | info@exfo.com
International Tel.: 1-418-683-0211
Fax: 1-418-683-2170
E-mail: | info@exfo.com
EXFO Europe Tel.: 33-1-34.63.00.20
Fax: 33-1-34.65.90.93
E-mail: | exfoeur@ibm.net

1-4
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PRELIMINARY INFORMATION

General Description

2 PRELIMINARY INFORMATION

2.1 General Description

The 1Q-1100 is a single-channel, high-sensitivity optical power meter
configured with either a silicon (Si), indium gallium arsenide (InGaAs),
or high-power germanium (GeX) optical detector.

The 1Q-1200 is a four-channel, highly sensitive and accurate optical
power meter configured with either silicon (Si), indium gallium arsenide
(InGaAs), germanium (Ge), or high-power germanium (GeX) optical
detectors.

The 1Q-1500 is a single-channel, high-accuracy calibration optical power
- meter configured with either a temperature stabilized silicon (Si) or
germanium (Ge) optical detector.

Please see Section 9, Technical Specifications, for details on all
configurations.

The IQ Power Meter Series is designed for laboratory and industrial
environments using the 1Q-200 Optical Test System. The corresponding
features are summarized in the following table:

Power Meter Series 2-1




PRELIMINARY INFORMATION

General Description
| 1100 ] 1200 | 1500

Normal Mode
Power displayed in dB, dBm, or watt (mW, pW, nW v v v
or pW) at a user-defined or automatic resolution
Absolute, relative, and offset display modes v v v
Multiple operating wavelengths v v v
0.1 nm resolution v
Variable sampling rate v v
Three data acquisition methods v v v
Ability to save multiple customized configurations v v v
Extended measurement range v
Averaged power measurement v v
Four optical channels plus a virtual channel v
Independent channel configuration and selection v v v
Graphical Display Mode
Real-time power readings of up to eight channels in v v v
a graphical display and up to four channels in a
tabular display.
Minimum and maximum power thresholds to v v v
activate visual and/or andible alarms
Delta calculation of two points on a curve v v v
Full printing capabilities v v v
Calibration Mode
Step-by-step calibration procedure v
Total uncertainty calculation v
Detailed calibration reports v

2-2
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PRELIMINARY INFORMATION

General Description

The 1Q Power Meter Series supports both local and remote control.
Local control is via the Windows™ compatible software. The software
provides a user-friendly interface offering flexible power meter
operation.

Remote control is accomplished either through a GPIB Interface or via a
Windows Dynamic Data Exchange (DDE) communication link. Please
refer to the 1Q-200 GPIB and Application Development Guide for
detailed information about remote control of the IQ components.

The product nameplate is located on a side panel near the rear of every
module.

Part number

(identifying the detector type) Product version

Dynamic range

if\device complies w/th parl 15 of the FCC ryes. Operation is
subject 10 the following/ two conditions: (1) this [Jevice may not cause
{ interference Aind (2) this device mustfaccept any interference
receivey, including i g t

U8 10-1502 B-1.

+5t0 -60 dBm 750 to 1800 nm s arT -
. Etectro-Optical Engineering
123451 465 Godin Ave.

Made ir/Canada Vanier, Que., Canada G1M 3G7

Serial number Spectral range Manutacture date

Figure 2-1. Module Nameplate

Note: The information found on the nameplate will differ according to
the module configuration.
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PRELIMINARY INFORMATION

Front Panel Description

2.2 Front Panel Description

optical detector ports

LED push button

Figure 2-2. Front Panel of the IQ Power Meter Series modules

Note: Actual port(s) and adapter(s) may differ from those depicted in the
illustrations.

2.2.1 Detector Ports
The optical detectors are located on the front panel of the modules. The

protective caps, provided with the module, should be installed on the
detectors whenever the module is not being used.
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PRELIMINARY INFORMATION

Module Insertion

2.2.2 LED Push Button

The LED push button on the front panel has the following three
functions:

= At system power on, the LED push button will illuminate.
= Pressing the LED push button activates the main window.

= Pressing the LED push button when the main window is open
activates the monitor window.

Note: The monitor window is a compact window displaying basic data
and is fully explained in Section 2.7, Monitor Window.

2.3 Module Insertion

CAUTION

Never insert or remove any module when the 1Q-203 Mainframe or the
10-206 Expansion Units are in operation. This may result in
immediate irreparable damage to the module and the IQ-203/1Q-206.

To insert the module

1. Turn off the 1Q-203/1Q-206.

2. Insert the IQ module into any available slot. The 1Q-203/1Q-206 will
automatically recognize the selected slot on power up.
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PRELIMINARY INFORMATION

Optical Connections

IMPORTANT

Be sure to insert the module all the way to the back of the 1(Q-203/
I1Q-206 to ensure that the backplane connectors are properly mated.
The module is correctly inserted when the module front panel is flush
with the 1Q-203/IQ-206 front panel.

2.4 Optical Connections

The fiber-optic test jumper ends should always be cleaned before
connecting to the modules to ensure optimum performance and to avoid
erroneous readings. A fiber end cleaning procedure is given on page 7-1.

To connect the fiber-optic test jumper to the power meter module

1. Remove the connector cap.

2. Screw a fiber-optic adapter to the detector housing (if not already
installed).

3. Ensure that the test jumper connector is clean and dry.

4. Align the test jumper connector and detector port to avoid the fiber
end touching the outside of the port or rubbing against other surfaces.

5. Connect the fiber to the fiber-optic adapter. Do not overtighten.

2.5 Module Removal

CAUTION

Never insert or remove any module when the 1Q-203 Mainframe or the
1Q-206 Expansion Units are in operation. This will result in immediate
irreparable damage to the module and the 10-203/1Q-206.

2-6
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PRELIMINARY INFORMATION

Loading the Application

To remove the module

1. Turn off the 1Q-203/1Q-206.

2. Place fingers under the front panel of the module and firmly pull
outward.

2.6 Loading the Application

The many features of the IQ Power Meter Series are controlled using the
Windows™ compatible 1Q Software. Please refer to the IQ-200 Optical
Test System Instruction Manual for information regarding the 1Q-200
Optical Test System, 1Q-203 front panel description, and 1Q Software
conventions.

As explained in the 1Q-200 Oprical Test System Instruction Manual, an
icon appears in the IQ Software main window for each module
comprised in the 1Q-200 Optical Test System.

There are three ways to load the application software.

= Press the LED push button on the front panel of the desired module.
= Double-click on the desired icon in the 1Q-200 Optical Test System
main window.

= Use TAB to choose the desired icon in the 1Q-200 Optical Test
System main window, then press ENTER.

Once the application is loaded, the corresponding main window opens.
The main window contains all the necessary commands to control the 1Q
Power Meter module.

Power Meter Series 2-7




PRELIMINARY INFORMATION

Loading the Application

10-1502 Ge Calibration Power Meter (0-A)
File Display Mode Help <local>

}\' @ Sc:tgg ; Acquisition Graph
@ Rei Channel rSampling Rate
1.0 }sec
s (P Pﬁ I'Rei‘_’— Qfset
8450nmc |f||| - 30.000 dBm { dB
G n ‘

==~ 58.982=

Status
e LFree run

Figure 2-3. Typical Main Window

Note: Depending on the configuration of your module, the actual main
window may differ from the one depicted in the illustration.

The main window will differ depending if you are in Normal mode or in
Calibration mode. Detailed information on the main window and its
components is given in Section 3, Normal Mode and in Section 5,
Calibration Mode (10-1500 only).

IMPORTANT

Before proceeding with optical power measurements the electronic
offset nulling should be performed. The offset nulling procedure is
given in Section 3.2.4.
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Monitor Window

2.7 Monitor Window

The monitor window displays basic power meter status data. Using the
monitor window in conjunction with other module monitor windows
allows the creation of an integrated data display screen (refer to the Q-
200 Optical Test System Instruction Manual). The size and position of
the monitor window can be customized.

271

-850.0 o R |

(0 U501 s 4 abibration Power Merer (8 (]

36.439 dBm |

850.0nm Calibration |

Figure 2-4. Normal Mode Monitor Window

ca

10 1507 51 Labbratiaa Pows s Mrier p T

47633 dBm |

[
-]

Figure 2-5. Calibration Mode Monitor Window

Opening the Monitor Window

There are three ways to open the monitor window:

« In the main window, choose Monitor from the Display menu.
« In the main window, click on E]](in the upper right corner).
« Push the LED button (on the front panel of the module).

Power Meter Series
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Temperature Warning (1Q-1500 only)

2.7.2 Closing the Monitor Window

There are two ways to close the monitor window and to return to the main
window:

« Doubile-click anywhere in the monitor window.

»  Push the LED push button (on the front panel of the module).

Note: The function buttons can be accessed while in monitor window view
by positioning the cursor inside the monitor window and clicking
the right mouse button. The function button keypad will appear to
the left of the monitor window.

2.8 Temperature Warning (IQ-1500 only)

The temperature stabilization circuitry of the 1Q-1500 detector is
activated when the IQ-200 Optical Test System software is running and
the LED push button on the front panel of the module is illuminated.
Under normal operating conditions, the temperature of the detector takes
approximately 15 minutes to stabilize.

Depending on how long the system has been running, the stabilizing icon
may be flashing when the IQ-1500 application is first started. This
flashing icon indicates that the temperature of the detector has not yet

stabilized.

1Q-1500 (0
Stabilizing

Figure 2-6. Stabilizing lcon
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Exiting the Application Software

Although it is not recommended to perform critical measurements while
this icon is flashing, the module and the software will allow you to
perform measurements during the warm-up period.

If the ambient environmental conditions are out of specifications or if the
1Q-1500 malfunctions, the following message will appear after 30
minutes of instability.

“Unable to stabilize the 1Q-1500 detector temperature! Please verify
that the ambient temperature is within the recommended range

(23°C £5°C) and correct if necessary. If the problem persists, contact the
EXFO Service Department.”

2.9 Exiting the Application Software

Closing any application software that is not in use is a good way to free
system memory. The application software can be closed either from the
main window or from the monitor window.

2.9.1  From the Main Window

To exit the application software from the main window, choose EXxit
from the File menu.

2.9.2 From the Monitor Window

There are two ways to exit the application software from the monitor
window:

e Clickon E (in the upper left corner), then select Close.
— e Double-click on E (in the upper left corner).

Power Meter Series 2-11
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Main Window Description

3 NORMAL MODE

The normal mode is the default measurement mode for all 1Q Power
Meter modules. The IQ-1500 is the only module that can operate in
Calibration mode. To toggle between Normal mode and Calibration
mode (IQ-1500), access the Mode menu.

The user interface described in this section is a normal optical power
meter operating environment. This operating environment is ideal for
performing

e insertion loss measurements
¢ absolute power measurement
» linearity verifications

¢ data acquisitions
3.1 Main Window Description
The Normal mode main window can be broken down into four sections:

e title bar and menu bar
- function buttons
» parameter definition buttons

* data and status display

Power Meter Series 3-1
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Main Window Description

Title bar 1Q-1502 Ge Calibration Power Meter 04
. File Display Mode Help <Locald T Menu bar
| Parameter
)\« @ Acquisition Graph -—definition
buttons
@ Ref Channel Sampling Rate 1~
channel 1 1.0 fsec
Function
buttons dB m A Ref Q"SER
1550.0 nm ]| | -30.000 dBm | | [+0.000 | 4B

Data and
status
@ A " aw

Status
6 [ Free run J

Figure 3-1. Main Window - Normal Mode

Note: Depending on the configuration of your module the main window
may differ from the illustration.
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Main Window Description

3.1.1 Title Bar and Menu Bar

The title bar and the menu bar are at the top of the main window (see
Figure 3-1). The title bar indicates the type of power meter you are using.
The menu bar contains drop-down menus that are explained in the
following table:

MENU OPTION FUNCTION
File Open config. Opens to a previously saved configuration.
Open as Opens to a previously saved configuration
template without the data.
Save config. Saves the current configuration.
Exit Closes the application.
Display | Monitor Opens the monitor window which displays basic
calibration power meter data (see Monitor
Window, on page 2-9 for deatiled information).
Mode Normal Switches the unit to a normal optical power
(1Q-1500) meter operating environment, which is ideal for
performing insertion loss measurements,
linearity verifications, and data acquisitions.
Calibration Switches the unit to Calibration mode that
enables you to perform an optical calibration on
a wide variety of optical power meters.

Table 3-1. Main Window Pull-Down Menus

Power Meter Series
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MENU OPTION FUNCTION
Help Contents Opens the application Help file, which contains
the text of the present instruction manual.
About Opens a window which provides the following
information:

«*software version

+*technical assistance telephone numbers

+*available 1Q-203 system memory (includes
RAM and virtual memory)

*remaining hard disk drive storage space

«*1Q load: this value refers to the current load on
the 1Q-203 mainframe. The IQ load can be
used up to 100% without any problem.

Table 3-1. Main Window Pull-Down Menus

On the menu bar, you also find the inscription <local>, <remote>,or
<lockout>, which indicate if the 1Q Power Meter module is controlled
locally or through a GPIB link. The table below explains the meaning of
these inscriptions. For more information on how to control the different
1Q modules through a GPIB link, refer to the GPIB and Application
Development Guide.

INDICATION MEANING
<local> The unit is controlled locally.
<remote> The unit is controlled through a GPIB link but local

commands can still be used.

<lockout> The unit is exclusively controlled through a GPIB link.

Table 3-2. Module Controf Status
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3.1.2 Function Buttons

The function buttons, along the left side of the main windows (refer to
Figure 3-1) are used for direct control of the power meter.

DESCRIPTION

Switches to the next wavelength as defined by the contents of
the A list box (see Section 3.3, Serting Wavelength).

i
e
Z

@ ~ Performs a reference power measurement for the currently
selected wavelength (see Section 3.4.2, Relative Power).
= G Switches to relative display mode where the value displayed

is equal to the absolute power minus the reference power (see
Section 3.4.2, Relative Power).

Switches to absolute mode displaying power values in dBm
(see Section 3.4.1, Absolute Power).

218
e 5
3

Switches to absolute mode displaying power values in watt
(see Section 3.4.1, Absolute Power).

aft

(IQ-1100 and 1Q-1500)

Toggles between averaged and unaveraged displayed values
(see Section 3.4.4, Averaged Measurement (1Q-1100 and
1Q-1500)).

2
Q

(IQ-1200 only)
Switches to the next channel.

Q
g
]

Table 3-3. Function Buttons - Normal Mode
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BUTTON DESCRIPTION

Transfers control to the 1Q-203 front panel function keys

(refer to the 1Q-200 Optical Test System Instruction Manual).

Table 3-3. Function Buttons - Normal Mode

Note: These function buttons are also available in monitor window mode.
Place the cursor in the monitor window and press the right mouse
butron.

3.1.3 Parameter Definition Buttons

Choosing any of the parameter definition buttons opens a window for the
definition and customization of various operating parameters.

BUTTON DESCRIPTION

— Opens the Channel Setup window, allowing to customize
Setup, specific channel parameters (see Section 3.2, Channel Setup).

Opens the Acquisition Setup window, allowing to define data
acquisition parameters and to control the acquisition process
(see Section 3.5, Data Acquisition)

Acquisition

Opens the Graphical Display Mode window, allowing to
Graph display real-time power readings of up to eight channels at a
time in a graphical or tabular format (see Section 4,
Graphical Display Mode).

Table 3-4. Parameter Definition Buttons
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3.1.4 Data and Status Display

The data and status display, shown in Figure 3-1, consists of list boxes,
edit boxes, and display boxes. A description of these various screen
components is provided in the following table.

BOX DESCRIPTION

Channel | Displays current channel identification.

Sampling | Displays the current sampling rate.

Rate

A Displays the selected wavelength and allows to select a new one.

Ref Displays the reference measurement.

Offset Displays the current offset value, which is added to the measured power

when dB or dBm display units are selected.

Display Displays power readings in dBm, dB, or watt (pW, nW, uW, or mW).
When a dashed line (------- ) is displayed, the power level is below the
minimum power that can be measured. When the crossed line
(+++++++) is displayed , the power level is over the maximum
measurable power.

Status Displays the current module status:

< Free run - No data acquisition is in progress.

- Waiting for trigger or start time - Data acquisition will begin
after a specified time or condition.

« Acquiring - Data acquisition is in progress.

«Processing... - The 1Q-203 is processing the latest commands.

< Stabilizing... - The temperature of the module components is
stabilizing.

Table 3-5. Data and Status Boxes in Normal Mode
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Channel Setup

3.2 Channel Setup

From the main window, choosing Setup opens the Channel Setup
window,

—
Channel Setup

[ e T

Units

B |
Resolution ﬁ
Ao~ T

[ Sampling Rate

torses [
[Olfset———

000 s | cance
| —

Figure 3-2, Channel Setup Window (1Q-1100 and 1Q-1500)

Channel ¢ Name Monitor
channet 1 g' Channel 1 1 2 R Display
St | S
Oftset rOperation I“‘
L A A Q)
rUnits i —_— T
|
r# digits
ER Lo
r Sampling Rate ] 3
esiee ] | cancol

Figure 3-3. Channel Setup Window (IQ-1200)
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Channel Setup

The Channel Setup window allows you to customize specific channel
parameters. The following items can be controlled:

channel selection (IQ-1200 only)

*  virtual channel (IQ-1200 only)

* channel name

»  offset nulling

*  monitor window selection (IQ-1200 only)
+ display units

« display resolution

+ sampling rate

+ display offset

» available wavelengths

Once all desired parameters are set in the Channel Setup window, choose
to confirm your choice and close the Channel Setup window, or

to close the Channel Setup window without recording the
current changes.

3.2.1  Channel Selection (IQ-1200 only)

The 1Q-1200 has four independent optical channels. In addition, the IQ
Software offers a virtual channel, which is a combination (sum or
difference) of the measured power from any two optical channels.
Definition of the virtual channel is discussed in Section 3.2.2, Virtual
Channel Definition (1Q-1200 only).
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Channel Setup

Note: A channel may also be selected from the 1Q-1200 main window by

choosing the button.

To select a channel from the Channel Setup window:

1. Choose the [.__t] button. The Channel # list box opens.

2. Click on the desired channel.
3.2.2 Virtual Channel Definition (1Q-1200 only)

The virtual channel is generated by the IQ Software. Measurement values
from any two optical channels are either added or subtracted to produce
the virtual channel value. This feature provides an extremely flexible
comparative measurement display. The virtual channel is used and
controlled in the same way as the four optical channels.

The virtual channel is an excellent tool for comparing two optical
channels. For example, if two devices (connected to channels 1 and 2) are
supposed to have identical power levels, displaying a virtual channe]
(defined as channel 1 minus channel 2) provides quick monitoring of both
devices and will highlight any power fluctuations.

To define the virtual channel

1. In the Channel Setup window, select the virtual channel.
2. In the first box of the Operation area, select the first optical channel.
3. Inthe second box, select the virtual channel operator (+ or -).

4. In the third box, select the second channel.

1Q-1100 -1200 -1500
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Channel Setup

Figure 3-4. Defining the Virtual Channel

Note: The second channel must have the same units and wavelength as
the first channel.

3.2.3 Entering a Channel Name

A user-selected name can be given to each power meter channel,
including the virtual channel in the case of the 1Q-1200. The channel
name appears in the main window as well as in the Monitor window.
Naming each channel is particularly useful when more than one power
meter module is being used. The name should be as descriptive as
possible (for example «Power-Fiber 1»). To enter a channel name

1. Inthe Channel Setup window, if necessary, select the desired
channel.

2. Double click on the Name edit box.

3. Enter any descriptive text. Depending on the selected text, between
14 and 55 characters may be entered.

» Tip: Lower case characters need less screen space and will therefore
allow longer descriptive names.

3.2.4 Offset Nulling

Before proceeding with optical power measurements, the electronic
offset nuiling should be performed.
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IMPORTANT

Light must not reach the detector when performing the offset nulling.

The offset nulling provides a zero power reference measurement. It is
designed to nullify the effects of any internal electronic signal, which may
drift over long periods of time or with changes in ambient temperature.
For optimum performance, it is recommended to perform an offset nulling
before each critical power measurement.

To perform an offset nulling on one channel

1. Install the detector cap.

2. If necessary, in the Channel Serup window, select the channel to be
nulled.

3. From the Channel Setup window, choose [ Null_|. A message
window is displayed during the offset nulling (approximately 20
seconds).

Note: Offset nulling constants are retained until a new offser nulling is
performed.

To determine whether or not the offset nulling has been correctly
performed (IQ-1500 only)

1. Install the detector cap.
2. Change the measurement units to watt.

3. Monitor the power readings.

3-12
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Channel Setup

If the measurement is between -9 pW and +9 pW, the electronic offset
has been properly nulled. If the value is outside this range, a new null
measurement should be performed.

Note: In Calibration mode, the offset nulling can be directly performed

by pressing .

With the 1Q-1200 multi-channel power meter, the offset nulling can be
performed for all channels at the same time.

1. Install a cap on each detector.

2. From the Channel Setup window, choose [Nuit Al . A Nulling in
progress message window is displayed for approximately
60 seconds.

Note: Offset nulling constants are retained for each channel until a new
null measurement is performed.

3.2.5 Monitor Window Selection (IQ-1200 only)

The 1Q-1200 monitor window can include basic operating information
for up to four channels at a time.

To add a channel to the monitor window

1. Inthe Channel Setup window, select the desired channel.
2. Click on the Monitor Display check box.

If the box is already checked, this action will remove the channel
from the Monitor window.
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Channel Setup

Note: If all five channels are selected for display (4 plus the virtual
channel), an error message stating that only four channels can be
displayed in the monitor window, will appear.

3.2.6 Selecting Measurement Units

Power measurements can be displayed in dB, dBm, or watt (pW, nW, uW,
or mW depending on the configuration of the module). When units are in
watt, the software automatically selects pW, nW, uW, or mW, depending
on the measured power and on the sensitivity of the detector.

Note: Measurement units can also be selected using the main window

function keys (i.e. [» GB), (@ #n), or [« @)).

1. From the Channel Serup window, if necessary, select the desired
channel.

2. Open the Units list box.

Figure 3-5. Units List Box

3. Click on the desired units.
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Channel Setup

3.2.7 Selecting Display Resolution

Depending on the required resolution and operating power level, 0, 1, 2,
or 3 digits can be displayed after the decimal point. When Auto is
selected, the display resolution is determined by the power level being
measured.

Note: Higher power levels can be more accurately measured and
therefore displayed with a greater resolution.

1. From the Channel Setup window, if necessary, select the desired
channel.

2. Open the Resolution list box.

" Resolution
Auto 2
o

: |

Figure 3-6. Resolution List Box

I

3. Click on the number of digits desired after the decimal point.

3.2.8 Selecting a Sampling Rate (1Q-1100 and 1Q-1500)

Depending on the power meter module configuration, various sampling
rates are offered. According to your specific requirements and the power
level, you will select a sampling rate that will optimize instrument
flexibility and measurement repeatability, as well as determine the
quantity of data generated during data acquisition.
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> Tip: Use a lower sampling rate (averaged) for greater repeatability when
measuring very low power.

1. From the Channel Serup window, open the Sampling Rate list box.

i

1.0 }sec *
2.0 Isec a1

-Sampling B_atej

T

0.5 /sec
L10.1 Isec +

Figure 3-7. Sampling Rate List Box

2. Click on the desired sampling rate.

Sampling rate can also be set directly from the main window.
3.2.9 Setting an Offset Value

When a non-zero offset value is defined, the displayed power is equal to
the actual power plus the offset value. The offset value can be positive or
negative, and is always expressed in dB. Offsetting the measured power is
useful when compensating for known power losses or for applying a
calibration offset value.

Note: The offset value can be modified from the main window and is
applied only when units of dB or dBm are selected.

1. Inthe Channel Setup window, if necessary, select the channel for
which you want to set an offset value.

2. Double-click with the right mouse button on the Offser edit box.

3-16 1Q-1100 -1200 -1500




NORMAL MobE

Channel Setup

Offset
+ 0.000 | dB

Figure 3-8. Offset Edit Box

3. Using the software keypad, enter an offset value, then choose
Enter.

3.2.10 Adding and Deleting Wavelengths

The values contained in the A list box (maximum of 25 values at the same
time) determine which wavelengths are available during operation of the
power meter. Measurements performed at wavelengths followed by a ¢
(IQ-1500 only) will have a better accuracy (lower uncertainty).
Wavelengths followed by a € cannot be added or deleted from the 2 list
box. Please refer to the Certificate of Calibration supplied with your
power meter module for information about the specified wavelengths
and measurement uncertainty.

ra
780.0 nm |+

84 D

850.0 nm
980.0 nm Add
1064.0 nm

12890 nm
1300.0 nm Delete

+

Figure 3-9. Adding and Deleting Wavelengths

To add a value to the A list box
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1. In the Channel Setup window, double-click on the edit box above the

button.

2. Using the software keypad, enter the wavelength value to be added.

Note: In the case of the IQ-1500 Calibration Power Meter, any
wavelength within the spectral range of the unit (depends on
detector type) may be entered at 0.1 nm resolution.

3. Choose [ Add ] to confirm the new wavelength.

Tip: When using an optional hardware keyboard, pressing the <Enter>

key has the same effect as choosing [ Add_|.

To delete a value from the & list box

1. In the Channel Setup window, scroll through the X list box and
highlight the wavelength to be deleted.

2. Choose [ Delete |.

3.3 Setting Wavelength

When performing accurate optical power measurements, it is important
that the power meter be set to the correct wavelength. Ideally, the power
meter wavelength should be set as close as possible to the wavelength of
the optical source being used. To set the wavelength

1. In the main window, if necessary, select the channel for which you
want to set the wavelength.

2. Open the A list box.
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A

8450 nmc ¢
B45.0 ks
850.0 nm
980.0 nm

10640 nm |3

Figure 3-10. Setting Wavelength

Note: The contents of the X list box can be customized, see Adding and
Deleting Wavelengths, on page 3-17.

3. Click on the desired value. The A list box will close, the selected

value will be displayed, and measurements will be taken at the set
wavelength.

The ¢ beside a wavelength value indicates that measurements performed
at this wavelength will have a better accuracy (lower uncertainty). Please
refer to the Certificate of Calibration supplied with your power meter for
information about the specified wavelengths and measurement
uncertainty.

3.4 Power Measurements

Power measurements can be displayed in three different ways:

= absolute power
= relative power

» offset power (absolute or relative power plus an offset value)
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Also, on the IQ-1100 and 1Q-1500, you can ask for the displayed power
measurement to be averaged or not. Extended measurement range is
provided on the 1Q-1100.

3.4.1 Absolute Power

When in absolute power display, measured values are displayed in either
dBm or watt (pW, nW, pW, or mW), and the displayed value represents
the absolute optical power reaching the detector (within specified
uncertainty).

rAa— i (Relf I’Qﬂse(

= l
H - 30.000 dBm| | [+ 0.000 | ¢B

- 58.962:

Free un

Figure 3-11. Absolute Power Display

To display absolute power

1. Select the desired channel, if necessary.

Select the appropriate wavelength.

W

Ensure that the offset value is 0.00 dB. If the Offset box contains a
non-zero value, double-click the right mouse button on the box and
enter 0.00 dB.

4. Depending on the desired display units, choose either or
Ex)
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Note: When displaying absolute power, the Ref value appears gray.

3.4.2 Relative Power

Relative power can be positive or negative, and is equal to the absolute
power minus a previously defined reference power. The example shown
in Figure 3-12 is a case where the measured power is 30.123 dB higher

than the reference value of -32.284 dBm. The absolute power is of
-2.161 dBm.

Note: Relative power is always displayed in dB.
fra Ref T Oftset
| 2284 g w®

30,123:

Figure 3-12. Relative Display Mode

In order to display meaningful relative power values, it is important to
have an appropriate reference value.

Note: A reference value is a power measurement, it is not a user-defined
parameter (i.e. the reference cannot be entered by editing the value).

To set a reference value

1. Using appropriate adapters and test jumpers, connect the optical
circuit being referenced to a detector port.
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2. Select the appropriate channel, if necessary.

3. Select the appropriate wavelength.

4. Choose .

The power meter will take a reference measurement and the value
displayed in the Ref box will be updated to reflect the new reference.
Once the reference measurement is performed, the power meter
automatically displays relative power in dB. The reference value will be
displayed until

«* anew reference is taken,

«* the wavelength is changed, or

+* adifferent channel is selected (in the case of the 1Q-1200).

You might want to switch from absolute power measurements to relative
measurements and use a previously stored reference value.

1. Ensure that the offset value is 0.00 dB. If the Offser box contains a
non-zero value, double-click the right mouse button on the box and
enter 0.00 dB.

2. Select the desired channel.
3. Select the desired wavelength.

4. Choose [= @B]. The display switches to relative mode where the
value displayed is equal to the absolute power minus the reference
power previously stored.

Note: When displaying relative power, the Ref value appears in black. A
reference value is retained for each wavelength.
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> Tip: The reference value can be reset at any time by choosing (@ ™).
3.4.3 Offset Power
An offset can be applied to any measurement that is displayed in either
dB or dBm. The offset value, which can be positive or negative, is added
to the measured power. This feature provides additional flexibility and
can be useful when compensating for power gains or losses.

To use offset power display

1. Select the desired channel.

2. Select the appropriate wavelength,

3. Choose either (@@ «~|or [« @], depending on the desired display
units.

4. Double-click the right mouse button on the Offser edit box.

Note: The offset value can also be set from within the Channel Setup
window.

5. Using the software keypad, enter the offset value. Offset values
between -99.999 dB and 99.999 dB can be entered.

Note: When the display units are in watts, the offset is not applied and
the offset value appears gray.

3.4.4 Averaged Measurement (IQ-1100 and 1Q-1500)

In the main window, choose in order for the displayed power
measurement to be averaged or not.
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When averaging is enabled, the eight most recent measurement samples
are used to compute an unweighted average. This average is displayed as
the measured value. Avg. will also be displayed to the right of the value,
indicating that averaging is enabled.

3.4.5 Extended Measurement Range (IQ-1100 only)

The 1Q-1100 has an extended absolute power measurement range up to
-100 dBm. The following conditions must be observed:

I8 must be selected.

2. Sampling rate must be 0.1 or 0.5 samples per second.
3. Resolution must be setto Auto.

When extended range capabilities are enabled, Extended Range
appears in the Status box, at the bottom of the 1Q-1100 main window.

3.5 Data Acquisition

The 1Q Power Meter application offers flexible data management where
both timed and conditional data acquisition are possible. Data acquisition
is controlled from the Acquisition Setup window.

Note: In addition to data acquisition parameters, wavelength and
sampling rate can also be selected from within the Acquisition
Setup window.
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To open the Acquisition Setup window, choose from the main

window.

sy
rMode A

®Timer O Trigger O Delay 1313 nm E
rDelay — 1 rDuration — ] [ Sampling Rate
[sern0-00 ] “00:00:00 || |[20.075ec T[4
rTrigger

® ok X |- LUBUC | dBm Start

O fx

e G883 | JdB

O sedrcy Y m o
rData File

TEST.DAT %Cancel

Figure 3-13. Acquisition Setup Window (IQ-1100 and IQ-1500)
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Acqtﬁ%ﬁemn
[Mode rDela
®Timer OTrigger ODelay | ||00:00:00

rTrigger rDuration

® A>x x: dBm | | |00:00:00
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rData File Channel! Selection™———
ACQPMO1.DAT { 18 2R 3% 43 Vidual O J
Start [ Stop. } Cancel

Figure 3-14. Acquisition Setup Window (1Q-1200)
Three acquisition methods are provided:

L4 .
s tumer
.’ trigger

.C delay

In each case, measurements are taken at the selected sampling rate and
saved to a user-specified data file. The size of the data files created during
acquisition is proportional to the sampling rate and to the duration of the
acquisition. Higher sampling rates and longer durations generate larger
quantities of data. At the maximum sampling rate of 5 samples per
second, approximately 100 bytes of data will be generated for each
second of data acquisition.
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> Tip: For long duration data acquisition, a low sampling rate will

significantly save data storage space.

3.5.1  Timer Acquisition Method

Timer acquisition starts as soon as is chosen and continues for
the time specified in the Duration box. To use timer acquisition

1.

From the main window, choose to open the Acquisition
Setup window, shown in Figure 3-13.

Select the desired sampling rate.

In the Channel Selection box (1Q-1200 only), select the channel(s)
for which you want data to be acquired.

Click on the Timer radio button.
Double-click the right mouse button on the Duration edit box.

Using the software keypad, enter the duration. The format for
duration is HH:MM:SS. Acquisition duration between 00:00:01 and
99:59:59 may be entered.

Choose [Eile name ]. In the dialog box, enter the file name and path
where data is to be saved.

Choose [ _Stant_|. The Acquisition Setup window will close and data
recording will begin. During acquisition, the power meter main
window will appear as shown below. From the figure, it can be noted
that the function buttons are disabled, and Acquiring is displayed
in the Status box.
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1G-1107X High Sensitivity G High Power Meter 0-C)

\
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|

l Graph

Channel Sampling Ra!e
Lannel 1 0.1 /sec

2206

FRal Oftset
K 780 nm ! - 35.320 dBm } ’ + 0.000 dB

S!atus

Acqumng !

Figure 3-15. Main Window in Normal Mode during Data Acquisition

9. Data acquisition will continue for the specified duration.

Note: Data acquisition can be terminated at any time by opening the
Acquisition Setup window (choose ) and choosing

3.5.2 Trigger Acquisition Method

Conditional data acquisition can be performed using trig

ger acquisition,

where data recording begins when a specified condition is met, and
continues for the time specified in the Durarion box. Depending on your
power meter module configuration, different trigger conditions are
available. These conditions are explained in the following table.
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TRIGGER DESCRIPTION

A>x Acquisition will start when the measured power is greater
than the specified x value.

A<x Acquisition will start when the measured power is less than
the specified x value.

A<B Acquisition will start when the measured power of channel A

(1Q-1200) 1s less than the measured power of channel B

A/B < x Acquisition will start when measured power in either

(1Q-1200) channel A OR channel B is less than a specified x value.

X < A/B <y | Acquisition will start when measured power in either

(1Q-1200) channel A OR channel B falls outside a specified range (x >
¥)-
Acquisition will start when measured power in either
channel A OR channel B falls inside a specified range (x <
¥)-

XxX<A<xy Acquisition will start when the measured power falls outside
the range if x>y.
Acquisition will start when measured power falls inside the
range if X <y.

Table 3-6. Data Acquisition Triggers

Note: The trigger defines the condition for starting data acquisition.
Once begun, acquisition will continue for the specified duration
regardless of the measured power.

Power Meter Series

3-29



NORMAL MODE
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To use trigger acquisition

1. From the main window, choose to open the Acquisition
Setup window,

Select the appropriate wavelength.
Select the desired sampling rate.

Click on the Trigger radio button.

R N

Click on the appropriate trigger condition radio button.

Trigger

Click on the appropriate A>x x: |~ 0.000 dBm
radio button to selecta -
trigger condition. A<x
¥: dBm
A<B

Figure 3-16. Trigger Condition Box

6. Enter the appropriate X and Y values by double-clicking the right
mouse button on the X or Y edit box and using the software keypad to
enter the value.

Note: The x and y values are always defined in dBm.

7. Select the channels (if applicable) to be taken as A and B.
8. Double-click the right mouse button on the Duration edit box.

9. Using the software keypad, enter the duration. The format for
duration is HH:MM:SS. Acquisition duration between 00:00:01 and
99:59:59 may be entered.
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Data Acquisition

10. Choose [Eite name |. In the dialog box, enter the file name and path to
which data is to be saved.

11. Choose [ Start_]. The Acquisition Setup window will close, and
«Waiting for trigger or start time» will be displayed in the status box.

12. Data acquisition will start as soon as the specified trigger condition
1s met, and will continue for the specified duration.

Note: Data acquisition can be terminated at any time by opening the
Acquisition Setup window (choose ) and choosing the
button.

3.5.3 Delay Acquisition Method

Delay acquisition starts a specified time after is chosen. The
— acquisition continues for the time specified in the Duration box. To use
delay acquisition

1. From the main window, choose to open the Acquisition
Setup window.
2. Select the appropriate wavelength.

3. Select the desired sampling rate.

4. Click on the Delay radio button.
5. Double-click the right mouse button on the Delay edit box.

6. Using the software keypad, enter the delay. The format for delay is
HH:MM:SS. Delay values between 00:00:01 and 99:59:59 may be
entered.

~ 7. Double-click the right mouse button on the Duration edit box.
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8. Using the software keypad, enter the duration. The format for
duration i1s HH:MM:SS. Duration values between 00:00:01 and
99:59:59 may be entered.

9. Choose [File name . In the dialog box, enter the filename and
subdirectory to which the data is to be saved.

10. Choose [ Start_|. The Acquisition Setup window will close, and
«Waiting for trigger or start time» will be displayed in the status box.

11. Data acquisition will start after the specified delay, and will continue
for the specified duration.

Note: Data acquisition can be terminated at any time by opening the
Acquisition Setup window (choose ) and choosing
[_Stop |-
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3.6

Consulting Data

Acquisition files are saved in text format. Data may be viewed or printed
using any text editor or word processor. The file has data fields separated
by tabs so that it can be easily imported into most popular spreadsheet

programs.

Note: The 1Q0-203 operating system has three text editors; WINDOWS

Write, WINDOWS Notepad, and MS-DOS Editor.

EXFO_FILE: ACQFILE PM 4 CHAN.
VERSION: 1.0

DATE: Tue Oct 10 1995
TIME: 16:09:28

CHANNEL: Ch i1 Ch 12 Ch 13Ch t4
NAME: ch 11 ch 12ch 13¢ch 14
LAMBDA: 1305 am 1305 nm 1305 nm 1305 nm
OFFSET{dB): +12.000 +02.000 +06.000 +00.000
REF.[dBm}): -30.000 -30.00C -30.800 -30.0D00
RATE: 2.5 /sec  2.5(¢sec 25sec 2.5 /sec
UNITS: dBm Watt dBm d8

DIGITS: 2 212

AVRG: Off

Time(sec.) channell ¢h 12 ch 13 ch t4
0.800 -036.50 +015.06£-03 -D42.1 -018.32
1.200 -036.50 +015.06E-03 -042.1 -018.34
1.600 -036.50 +015.076-09 -042.1 -018.31
2.000 -036.50 +015.87E-09 -DA2.1 -018.31
2.400 -036.51 +D015.07E-09 -042.1 -018.31
2.800 -036.51 +015.08E-03 -042.) -018.30

3.200 -036.53 »015.02E-09 -042.1 -018.32
3.600 -036.53 +015.01E-09 0421 -018.32
4.000 -036.53 +015.01E-09 -042.1 -018.33

Figure 3-17. Data Displayed by Text Editor

Power Meter Series

3-33



NorMAL MODE

Consulting Data

VERSION 10

DATE: Tue Oct 101995

TME: 160928

CHANNEL " "Channel 1 "‘Channei 2 Channel 3 Channeld
NAME: channel 1 channel2  channel3  channei 4
LAMBDA: 1305 nm 1305 nm 1305 nm 1305 nm
OFFSET(dB) 12 2 6 0
REF.(dBm): -30: -30 -30 -30
RATE: . 25 fsec 25/sec  25/sec
UNITS dBm dBm B
DIGITS 1 2
AVRG: Off

Time(sec )

Figure 3-18. Data into a Spreadsheet Program
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Graphical Display Mode Window Description

4 GRAPHicAL DispLAY MODE

The graphical display mode simultaneously offers a real-time sampling
display (graphical or tabular format) of up to 8 channels from different
1Q power meter modules (1Q-1100-1200-1500). Other features include
zoom, adjustable markers with automatic delta calculation, minimum
and maximum alarm, tabular data display, and full printing capabilities.

4.1 Graphical Display Mode Window Description

The graphical display mode is accessed by choosing Graph from any
Normal Mode main window.

1Q Powes Meter - Graphical Display Mode

File  Help —— Menu bar
— ] gom] b—  ©— .

30000/

@Opﬁons ol
eI Graphical
Zoom m display area
Function o)
buttons @Marker s
7000]
Clear @ 0
m\* 0 D < E)
. Alarm rMarker A Marker B B-A
MaXLZO.Oa(ﬂ! X:‘ Curve
parameters
- @m0 v ||| [

—

£ TIs}

J

Figure 4-1. Graphical Display Mode Window
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Graphical Display Mode Window Description

The Graphical Display Mode window can be broken down into four
sections:

* menu bar
function buttons
graphical display area

curve parameters
4.1.1 MenuBar

The menu bar is at the top of the main windows (see Figure 4-1). It
contains pull down menus that are explained in the following table:

MENU OPTION FUNCTION

File Exit Exits the Graphical display mode and retumns to
the previously used 1Q application.

Help About Pmgraph | Opens a window which provides the following
information:

**software version

**manufacturer address

**technical assistance telephone numbers

Table 4-1. Main Window Pull-Down Menus
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Graphical Display Mode Window Description

4.1.2 Function Buttons

The function buttons, along the left side of the Graphical Display Mode
window (refer to Figure 4-1), are used for direct control of graphical
display mode features.

BUTTON DESCRIPTION

Launches real-time sampling according to the parameters set in
the Oprions window. The G 0 button changes to Stop when
sampling is in progress.

Go

Stops or pauses real-time sampling. Real-time sampling may be
stor GED )
resumed by choosing Go.

GDovio Opens the Options window, from which the real-time sampling
parameters may be configured (see Section 4.2).

Accesses the zoom control buttons which allow for zooming in
and out on the plotted curve(s) (see section 4.4).

Zoom

Accesses the marker control buttons which allow for moving the
markers along the curve(s), in order to get precise curve data
(power level vs. time) (see Section 4.6).

6
e

Clears the data displayed in the graphical display area.

Q
&
13

Initiates printing of the displayed data (see Section 4.7).

!
g

Transfers control to the 1Q-203 front panel function keys (refer
to the 1Q-200 Optical Test System Instruction Manual).

T
)

— Table 4-2. Graphical Display Mode Window Function Buttons
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Graphical Display Mode Window Description

4.1.3 Graphical Display Area

The graphical display area is in the middle of the Graphical Display
Mode window (see Figure 4-1). It is where either the curve or the table is
built and displayed, according to the parameters set in the Options
window. Here are two examples showing typical power readings
displayed in graphical and tabular formats.

PloBm) A
e jrnnnneen e Frremee s R jrnmemesesasean pmTTnTee :
[X= 2 17 I ................ ................ ................ ................ ................
BA20] e cmaemmeanans ................ ................ ................ ................ |

T T T r v -
10 0 e 0 50 Tis]

Figure 4-2. Two Curves in the Graphical Display Area
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Graphical Display Mode Window Description

1 2 3
5625 dBm (4] 6577 dBm | +]| 6.577 dBm |+ +
6524 dBm [ |l -6.574 dBm : -6.574 dBm
-6.526 dBm -6.574 dBm -6.574 dBm
-6.526 dBm -6.576 dBm -6.576 dBm
6.525 dBm -6.576 dBm -6.576 dBm
-6.526 dBm -6.576 dBm -6.576 dBm
-6.526 dBm -6.576 dBm -6.576 dBm
-6.525 dBm -6.574 dBm -6.574 dBm
-6.524 dBm 6.576 dBm -6.576 dBm
6.528 dBm £.578 dBm -6.578 dBm
-6.526 dBm -6.578 dBm -6.578 dBm
-6.530 dBm -6.581 dBm -6.581 dBm
-6.528 dBm 6.580 dBm -6.580 dBm
-6.527 dBm -6.579 dBm -6.579 dBm
-6.528 dBm -6.578 dBm -6.578 dBm
6.526 dBm -6.576 dBm -6.576 dBm
-6.526 dBm -6.577 dBm -6.577 dBm
-6.526 dBm -6.578 dBm -6.578 dBm
£522dBm_ L2 cxrngnm L gR78 dBm hd

Figure 4-3. Three Channel Results in the Graphical Display Area

4.1.4 Curve Parameters

Alarm

The Alarm box, at the bottom of the Graphical Display Mode window,
displays the maximum and minimum alarm thresholds previously set in
the Options window. An audible or visual alarm is activated when power
level on any of the displayed channels go above or below the set
thresholds. As a visual alarm, the Min or Max indication in the Alarm
box blinks when the alarm threshold is not respected. Please see Section
4.2.4 for more details on alarm settings.

Power Meter Series
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Options Window Description

Marker A

The Marker A box, at the bottom of the Graphical Display Mode window,
gives the X and Y coordinates of the point crossed by marker A on the
selected curve. Please see Section 4.6 for more details on markers usage.

Marker B

The Marker B box, at the bottom of the Graphical Display Mode window,
gives the X and Y coordinates of the point crossed by marker B on the
selected curve. Please see Section 4.6 for more details on markers usage.

B-A

The B-A box, at the bottom of the Graphical Display Mode window, gives —
the difference between the coordinates of the points crossed by marker A

and B on the selected curve. Please refer to Section 4.6 for more details

on markers usage.

4.2 Options Window Description
It is from the Options window that all parameters for real-time curve

plotting and table building can be set. The Options window is accessed by
choosing Options in the Graphical Display Mode window.
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Options Window Description

“:L Optiens )]
Mg?;,ébﬁ Channel 1 2 3 4 Vinua
O Table el 700 0O O

Units Alarm
O Watt OAudible © Max dBm
® dBm
ods Ovisual  OMin [10.000E0  |4Bm
Display
{ ® Clear Last O Conlinuous Scroll O Qverlap |
Grid
OOn ® Off }
Scale
@ 1 min. O 5 min. O 45 min. ‘]
l oK l T Cancel —‘

Figure 4-4. Options Window

Once all desired parameters are set in the Options window, choose OK
to confirm your choices or Cancel to exit the Oprions window without

applying the choices.

4.2.1 Mode

Select Graph to display the real-time power readings as a curve (one
curve per channel). Select Table to display the real-time power readings
in a table (one column per channel).

Power Meter Series
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Options Window Description

4.2.2 Channel

Readings from up to eight channels can be displayed on a curve while
readings from up to four channels can be displayed in a table. Channels
must be selected and attributed a character in order for their readings to be
displayed.

1.

Scroll through the list of available IQ Power Meter modules and
select one.

The position of an IQ module is identified both with a number and a
letter. The number indicates what unit the module is inserted in (O for
the 1Q-203 Mainframe and 1 to 4 for the 1Q-206 Expansion Units
connected to the Mainframe). The letter indicates what slot the
module is inserted in.

Note: Only the IQ power meter modules whose application is set to the

same measurement units as those specified in the Units box (see
Section 4.2.3) will be listed.

2. Depending on the number of channels available on the selected

module, the 1, 2,3, 4, and Virtual boxes will activate.

To activate a channel for display, type a character in the
corresponding box. This character will be used in the graphical
display area to identify the channel displayed.

4-8
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Options Window Description

Channel 1 2 3 4 Virual

e b (100 [

The |Q Power Meter module Readings from the first channel
inserted in the second slot (B) of the of this module will be displayed
1Q-203 Mainframe (0) is selected. and identified as «b».

Figure 4-5. Channel Selection for Real-Time Sampling
Repeat for each desired channel.

423 Units

Select the measurement units in which the readings will be displayed (on
the Y axis).

Note: The measurement units chosen in the Options window must be the
same as those selected in the corresponding power meter main
window.

4.2.4 Alarm

Alarms can be set in order to warn you when power levels of either
channel go below or above set thresholds or outside specified limits.

First enter maximum and/or minimum alarm threshold values. A white
line will appear in the graphic to illustrate the threshold.
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Options Window Description

Then, if desired, select audible and/or visual alarm. Audible alarm
consists of small beeps generated by the computer. As a visual alarm, the
Min and/or Max indication in the Graphical Display Mode window will

blink.

4.2.5 Display

Three curve plotting displays can be selected:

s Clear last

e Continuous Scroll

s«Overlap

After having gone through a complete sweep of a time
scale, curve plotting begins again at the zero point. The
previous curve is overwritten as a new one is plotted.
See Section 4.2.7 for details on time scales.

After having gone through a complete sweep of a time
scale, curve plotting keeps going on the same curve.
Only the portion of the curve plotted within the last
time scale is kept in memory and displayed. See
Section 4.2.7 for details on time scales.

After a curve is plotted, it remains in the graphical
display area. The new curve begins at the zero point.
Eventually, multiple sweeps will be displayed on the
same screen.

Notice that a curser moves along the X axis as curve plotting progresses.

4-10
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Refresh Rate

426 Grid

A grid can be displayed over the curve(s) in the graphical display area so
itis easier to refer to the X and Y axes from a point on a curve. To turn
the grid on or off, choose the appropriate radio button in the Options
window. The grid is only displayed when sampling is stopped or paused.

4.2.7 Scale

The scale setting determines the length of the X axis (time) when the
zoom control is set to full view. It therefore determines how long it will
take for the curve plotting process to do a complete sweep of the display
(in full view). Three choices are available in the Oprions window: 1, 5,
and 45 minutes.

— 4.3 Refresh Rate

In addition to all parameters adjustable from the Options window, the
refresh rate can be set at any time by double-clicking anywhere in the
graphical display area with the right mouse button. This opens the
Refresh Rate window.
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Zoom Control

L Refresh Rate

Rate
O 148 sec.

O 174 sec.
® 172 sec.
Ot sec.
O 2 sec.

Figure 4-6. Refresh Rate Window

The refresh rate represents the number of times per second the graphical
display area will be updated during curve plotting. It is not related to the
number of sampling points used to build the curve (sampling rate). The
sampling rate is set independently for each channel in the corresponding
application (see Section 3.2.8).

Note: Accessing the Refresh Rate window during curve plotting
momentarily pauses plotting.

> Tip: A slower refresh rate can be useful to reduce the display flicker when
using lower performance computers.

4.4 Zoom Control
During curve plotting and once the curve is plotted, it is possible to zoom

in and out on any portion of a curve. X and Y axes are zoomed in and out
independently.
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Scrolling

Choose the Zoom button, on the left side of the Graphical Display
Mode window. This makes the zoom control buttons appear.

Figure 4-7. Zoom Control Buttons
To hide the zoom control buttons, choose Close.

4.5 Scrolling

During curve plotting and once the curve is plotted, it is possible to move
the visible portion of the curve left, right, up, and down by clicking on
the corresponding edge of the graphical display area. Clicking in the
corners of the graphical display area moves the display diagonally.
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Figure 4-8. Scrolling
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Marker Control

4.6 Marker Control

The markers determine the exact coordinates of a particular point on a
curve. You can also find the difference between the coordinates of two
points on a curve. To use the marker feature, choose the Markers
button, in the Graphical Display Mode window.

The marker control buttons will appear along the left side of the
Graphical Display Mode window.

> The A and B markers appear in the graphical display area.

The darkened coordinates box indicates the active marker. In order to
move a marker, it must be active.

The Marker A box gives the coordinates of the point met by marker A
on the selected curve.

**  The Marker B box gives the coordinates of the point met by marker B
on the selected curve.

«* The B-A box gives the difference between the coordinates of the
points met by marker A and B on the selected curve.
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marker A marker B

| - curve 1 (black)

buttons

|
mcaorﬁggsi e MMWL \[N-W

™ curve 2 (gray)

Ts)

o
Marker B7B-A

215 1 l'fﬁ)—l

-6.593 ] L-o.mo]

N

difference between

tells that the currently
analyzed curve is «2».

Use this button to coordinates of coordinates ot coordinates of A and
switch curves where marker A where marker B B markers on the
crosses curve 2 crosses curve 2 selected curve

Figure 4-9. Marker Control Display
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Marker Control

BUTTON DESCRIPTION

| < GE|| Moves the active marker left.

|G — || Moves the active marker right.

| a<>e | | Switches the active marker between A and B.
[S—

Switches between the available curves as to select the one that
will be analyzed.

G e
—_ ]
' Close @' Closes the marker feature.

Table 4-3. Marker Control Buttons

Note: Markers will only move from one real sampling point to another on
the curve. A real sampling point corresponds to a power
measurement that has actually been taken by the power meter. The
number of real sampling points on a curve depends on the
sampling rate set in the corres ponding application (see
Section 3.2.8). A maximum of 5 sampling points per second can be
plotted by the graphical display mode
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4.7 Printing Graphics

Once plotted, curves can be printed on any normal printer connected to
the 1Q system. Choose Print to open the Print View window.

=1 Print View ]

[

|

l Graph Title:|Graph: Power vs Time

i X Axis Label: | T[s]
(

I

I

¥ Axis Label:|P[dBm] 1
)

I
I
|
!
[

L

Figure 4-10. Print View Window

The Print View window allows you to set

the graph title
** the X axis label
«*  the Y axis label

From the Print View window, choose Print when ready to confirm the
action or Cancel to return to Graphical Display Mode window.

4-18 1Q-1100 -1200 -1500




CALIBRATION MoDE (1Q-1500 ONLY)

Main Window Description

5 CALIBRATION MODE (IQ-1500 ONLY)

The 1Q-1500 can be used as a calibration power meter. In the Calibration
mode, the user interface provides a comprehensive calibration program
that enables you to perform an optical calibration on a wide variety of
optical power meters. In addition to a systematic step-by-step approach,
the software allows an experienced user to manually perform the
calibration. This section explains how to operate the 1Q-1500 in
Calibration mode.

To toggle between Normal mode and Calibration mode, select either
option from the Mode menu, at the top of the main window.

5.1 Main Window Description

The main window in Calibration mode can be broken down into four
sections:

« title bar and menu bar
= function buttons
« parameter definition buttons

= data and status display
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Main Window Description

Tle bar —— 10-1502 Ge Calibration Power Meter (0-A)
File Display Mode Help <Local> ~——Menu bar
— —
7v @ Setgp information [f Report
@
Auto Store DUT Results Summary Parameter
— __{ definition
Step m A Current DUT —] buttons
Function
845.0nm ¢ E [,
buttons

@ o | =

watt @ Avg
| Data and
'Y dBm status

display
Status
G Free run

Figure 5-1. Main Window - Calibration Mode

5.1.1  Title Bar and Menu Bar

The main window title bar and menu bar are the same either in Normal
mode or in Calibration mode. Please refer to Section 3.1.1 for a complete
description of these two main window items.
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Main Window Description

5.

-t

.2 Function Buttons

The function buttons, along the left side of the main window (see Figure
5-1), are used for direct control of the calibration power meter when in
the Calibration mode.

DESCRIPTION

Switches to the next wavelength as defined by the contents of
the A list box (see Section 3.3).

Initiates the step-by-step procedure of the Calibration mode
(see Section 5.2).

BUTTON
Performs internal offset null measurement (see Section 3.2.4).

Sets the calibration units to dBm.
@@ o

< Sets the calibration units to watt.

E Transfers control to the 1Q-203 front panel function keys
(refer to the 1Q-200 Optical Test System Instruction Manual).

Table 5-1. Function Buttons - Calibration Mode
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Main Window Description

5.1.3 Parameter Definition Buttons

Choosing any of the parameter definition buttons opens a window
permitting the definition and customization of various operating
parameters. The following table describes the function of these buttons.

BUTTON DESCRIPTION
g'_:’_“ Opens the Channel Setup window, allowing to customize
] specific channel parameters (see Section 3.2).

information

Opens the Calibration Information window, allowing to enter
all necessary information as to produce a detailed Report of

I

Calibration (see Section 5.4).
\‘ - Opens the Report window, allowing to print a Report of
‘_E?L. Calibration (see Section 5.8).
[ auto st Opens the Auto Store window, allowing to take a series of

power measurements (see Section 5.5).

DUT Resuits

Opens the DUT Results window, allowing to enter DUT power
measurement values (see Section 5.6).

Opens the Calibration Summary window, allowing to view
calibration results (see Section 5.7).

Table 5-2. Parameter Definition Buttons
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Main Window Description

5.1.4 Data and Status Display in Calibration Mode

The data and status display, shown in Figure 5-1, comprises list boxes,
edit boxes, and display boxes. A description of these various screen
components is provided in the following table.

BOX DESCRIPTION

IS Displays the currently selected wavelength.
= Open the list box to select a different wavelength.

Current Displays the current device under test (DUT) which was selected
DUT in the Calibration Information window.

Display Displays power readings in dBm, dB, or watt (pW, nW, uW, or
mW).

When a dashed line (------- ) is displayed, the power level is
below the minimum power that can be measured. When a
crossed line (+++++++) is displayed, the power level is over the
maximum power that can be measured.

Status Displays the current 1Q-1500 status.

» Free run - no data acquisition is in progress.

- Waiting for trigger or start time - data acquisition will
begin after a specified time or condition.

« Acquiring - data acquisition is in progress.

« Processing... - the IQ-203 is processing the latest
commands.

« Stabilizing... - The temperature of the module components
1s stabilizing.

Table 5-3. Data and Status Boxes in Calibration Mode
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CALIBRATION MODE {1Q-1500 ONLY)

Step-by-Step Calibration Procedure

5.2  Step-by-Step Calibration Procedure

Selecting the step-by-step function, which is available only in the
Calibration mode, initiates a systematic step-by-step calibration
procedure. The calibration procedure is divided into the following six
steps:

* setup

» information
¢ qnull

» calibration
¢ save

¢ report

To begin the step-by-step calibration procedure

1. Choose from the main window in Calibration mode.
2. Choose from the step-by-step Setup window.

As each step is completed, the software will automatically sequence to the
next step. The step-by-step procedure can be stopped at any moment by
choosing in any of the step-by-step procedure windows.

Figure 5-2 illustrates the first window of the step-by-step procedure. If
you press [ OK__|, the Channel Setup window will appear. See Section
5.3, Channel Setup for further information.
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CALIBRATION MODE (IQ-1500 ONLY)

Step-by-Step Calibration Procedure

Step by Step Procedure

[Procedure The setup window allows you to
©Setup select the appropriate
O Information wavelength and calibration units
O Null (dBm or watt).
O Calibration Press OK to continue.
O Save
O Report [ oK I ) Cancel j

Figure 5-2. Step-by-Step Procedure (Setup)

Figure 5-3 shows the second window of the step-by-step procedure.

Pressing will open the Calibration Information window. Refer
to Section 5.4, Calibration Information for further information.

l Step by Step Procedure I

rProcedure

The information screens allow
O Setup you to document: general
information, reference
conditions, DUT, and calibration
measurement uncertainties.

O Calibration Press OK to continue.
O Save
O Report r oK 1 { Cancel J

Figure 5-3. Step-by-Step Procedure (Information)

Nulling of the internal offsets can be directly performed by pressing

in the third window of the step-by-step procedure window, as
illustrated in Figure 5-4.
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CALIBRATION MODE (1Q-1500 ONLY)

Step-by-Step Calibration Procedure

! Step by Step Pracedure I

rProcedure

The null measurement

O Setup compensates for internal offsets
and must be performed with no
light reaching the detector.

O Information

® Null

© Calibration Press OK to continue.

O Save

© Report [ OK j i Cancel

Figure 5-4. Step-by-Step Procedure (Null)

Figure 5-5 illustrates the fourth window of the step-by-step procedure. If
you press [_OK__|, the Auro Store and the DUT Results windows will
alternatively appear. Refer to Section 5.5, Auto Store and Section 5.6, -

DUT Results.
—— e
[ Procedure This initiates a comprehensive
O Setup procedure for determining the
O information calibration factor for the DUT at
o the selected wavelength.
Press OK to continue.
O Save
© Report [ oK J 1 Cancel

Figure 5-5. Step-by-Step Procedure (Calibration)
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CALIBRATION MoDE (IQ-1500 ONLY)

Step-by-Step Calibration Procedure

After the calibration is performed, the window illustrated in Figure 5-6
will open. This will allow you to save the calibration data to a file.

! Step by Step Procedure I

Procedure The file save window permits you
O Setup to save the calibration data to an
O Information exisﬁr_\g file or to create a new
ONull data file.
OvCah_pralion Press OK to continue.
oK I l Cancel J

Figure 5-6. Step-by-Step Procedure (Save)

Finally, the last window of the step-by-step procedure will appear, as
illustrated in Figure 5-7. Pressing will take you to the Report
window. Refer to Section 5.8, Printing a Report of Calibration for
further information.
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