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Thank you for purchasing the AQ6373E Optical Spectrum Analyzer. This is an instrument that

can quickly measure optical characteristics of devices, such as LD, LED light sources, and optical
amplifiers. It also has a touch screen and a zoom feature to make it easier to use.

This user’s manual explains the features, operating procedures, and handling precautions of the
instrument. To ensure correct use, please read this manual thoroughly before operation. Keep this
manual in a safe place for quick reference.

The manuals for this instrument are listed on the next page. Please read all manuals.

Contact information of Yokogawa offices worldwide is provided on the following sheet.

Document No. Description
PIM 113-0122 List of worldwide contacts
Notes

» The contents of this manual are subject to change without prior notice as a result of
improvements to the instrument’s performance and functionality. Refer to our website to view our
latest manuals.

» The figures given in this manual may differ from those that actually appear on your screen.

» Every effort has been made in the preparation of this manual to ensure the accuracy of its
contents. However, should you have any questions or find any errors, please contact your
nearest YOKOGAWA dealer.

» Copying or reproducing all or any part of the contents of this manual without the permission of
YOKOGAWA is strictly prohibited.

Trademarks

* Microsoft and Windows are registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

» Adobe and Acrobat are either registered trademarks or trademarks of Adobe Systems
Incorporated.

* In this manual, the ® and TM symbols do not accompany their respective registered trademark
or trademark names.

» Other company and product names are trademarks or registered trademarks of their respective
holders.
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* 2nd Edition: February 2024
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Manuals

The following manuals, including this one, are provided as manuals for this instrument. Please read
all manuals.

Manuals Included with the Product

Manual Title Manual No. Description

AQ6373E IM AQ6373E-02EN This manual is provided in print. This

Optical Spectrum Analyzer Getting Started guide explains the handling precautions,

Guide installation procedure, basic operations,
and specifications of this instrument.

AQ6373E Optical Spectrum Analyzer IM AQ6373E-73EN Describes the manuals provided on the

Request to Download Manuals website.

Optical Spectrum Analyzer IM AQ6360-9221 A document for China.

Safety Instruction Manual IM 00C01C01-01Z1 A document for the EU.

Manuals Provided on the Website

Download the following manuals from our website.

Manual Title Manual No. Description

AQ6373E IM AQ6373E-01EN This manual. Explains all functions and

Optical Spectrum Analyzer operating procedures of the AQ6373E

User’s Manual except remote control and program
functions.

AQ6373E IM AQ6373E-17EN  Explains functions for controlling

Optical Spectrum Analyzer Remote Control the instrument with communication

User’s Manual commands and program functions.

For details on downloading manuals, see Request to Download AQ6373E Manuals (IM AQ6373E-

73EN).

The “EN” and “Z1” in the manual numbers are the language codes.

Online help
The User’s Manual (IM AQ6373E-01EN) is incorporated in this instrument as help files. For
instructions on how to use the help, see section 9.7 in the User’s Manual, IM AQ6373E-01EN.

IM AQ6373E-01EN



Conventions Used in This Manual

Prefixes k and K

Prefixes k and K used before units are distinguished as follows:
k: Denotes 1000. Example: 12 kg, 100 kHz
K: Denotes 1024. Example: 720 KB (file size)

Displayed characters
Bold characters in procedural explanations are used to indicate panel keys that are used in the

procedure and menu items that appear on the screen.

Notes

The notes and cautions in this manual are categorized using the following symbols.

A

CAUTION

Note

Improper handling or use can lead to injury to the user or damage to the
instrument. This symbol appears on the instrument to indicate that the user must
refer to the user’s manual for special instructions. The same symbol appears in
the corresponding place in the user’s manual to identify those instructions. In the
manual, the symbol is used in conjunction with the word “WARNING” or “CAUTION.”

Calls attention to actions or conditions that could cause serious or fatal injury to
the user, and precautions that can be taken to prevent such occurrences.

Calls attention to actions or conditions that could cause light injury to the user or
damage to the instrument or user’s data, and precautions that can be taken to

prevent such occurrences.

Calls attention to information that is important for the proper operation of the
instrument.
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Chapter 1 Features

1.1 Measuring the Optical Spectrum

Measurement range

Set the measurement wavelength (frequency and wavenumber) range as follows:

» Combination of the center wavelength (Center) and sweep span (Span)

» Combination of the measurement start wavelength (Start) and stop wavelength (Stop)

Sweep span

- Start Center
~wavelength ~wavelength

Stop wavelength

Reference level

You can set the wavelength, frequency and
wavenumber scale display using the horizontal

—» Optical power

Wavelength — scale (SETUP > Horizontal Scale) settings.

FUNCTION

CENTER LEVEL

SETUP TRACE

SYSTEM FILE
O REMOTE

@) =) (E)

\\
) ()

CENTER

Set the center wavelength, start
wavelength, stop wavelength, etc.
SPAN

Set the sweep span, start
wavelength, stop wavelength, etc.

 ——~ —=T—SETUP
Set the wavelength, frequency and

wavenumber scale, etc.

IM AQ6373E-01EN
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1.1 Measuring the Optical Spectrum

Level scale
Set the level scale of the waveform display. The level scale unit can be switched between log scale
(dBm) and linear scale (e.g., mW).

__, Optical power

You can set the log and Wavelength ™~
linear scale using the

vertical scale (LEVEL)

settings.

FUNCTION

(o)) (a3}
——LEVEL

Set the reference level, log and

RESOLN @ linear scale, etc.

SETUP TRACE

SYSTEM FILE
O REMOTE

@) =) (E)
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1.1 Measuring the Optical Spectrum

Wavelength resolution

The wavelength resolution expresses the bandwidth of a monochromator’s filter characteristics. It
is defined as the wavelength span between two points 3 dB down from the peak wavelength of the
spectrum when a narrow linewidth light source such as a gas laser is measured. You can select the
resolution setting from the following available settings: 0.01 nm (only high resolution model), 0.02
nm, 0.05 nm, 0.1 nm, 0.2 nm, 0.5 nm, 1 nm, and 2 nm.

- - Peak

Wavelength
resolution

Optical power
—

— Wavelength

FUNCTION

() —(ers—(o—(o)
The RESOLN key i hortcut key fi

dis(;Iaying the Reeysguiiinomg:u :fythC:

G [GER] o) | e o oon uoe ther ey

~RESOLN
Resolution setting
\
L@ [ SETUP -> Resolution

Resolution setting
SYSTEM FILE
O REMOTE

@) =) (E) =
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1.1 Measuring the Optical Spectrum

Sampling points and sampling interval

Sampling points refer to the number of data points measured (sampled) within the set sweep span
(span). You can set this value in the range of 101 to 200001 on this instrument. Sampling interval
refers to the wavelength spacing of sampling data.

If you decrease the sampling points, you may be able to measure in a shorter time.

Sweep span

—

1
[}
3
o
o
©
L
=3
(o]
! Wavelength —*
P
L e Resolution
Sampling - setting
interval A N el
5 )
v
Sampling points
FUNCTION

CENTER SPAN LEVEL

) ()

—SETUP
Sampling points, sampling interval

SYSTEM FILE
O REMOTE

@) =) (E)

Note

If the sampling interval is large (the sampling points are small) relative to the set measurement resolution,
the measured spectrum may become inaccurate, such as peaks missing from the spectrum.

In such cases, the letters “UNCAL” will appear in the waveform display area to indicate that the
measurement conditions are inappropriate. In normal cases, set the sampling points to AUTO.

For details on UNCAL and sampling interval, see page 1-14.
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1.1 Measuring the Optical Spectrum

Measurement sensitivity
Select the sensitivity setting from seven levels: NJHOLD, NJ/AUTO, NORMAL, MID, HIGH1,
HIGH2, and HIGH3.

If you select N/HOLD, the analog amplifier circuit is set to fixed gain. The gain is set based on
the Reference Level setting in the LEVEL menu. If fixed gain is selected, there is a limit on the
effective measurement range. The range is from “the reference level —20 dBm” to “the reference
level +10 dBm.”

If you select a setting other than N/HOLD, the analog ampilifier circuit is set to auto gain. This
mode allows a wider range of levels to be measured in a single sweep.

For all settings, you can select double speed mode, which measures at a sweep speed that is
about twice as fast as usual. For sensitivities in double speed mode, “(x2)” is indicated in the
sensitivity setting name such as MID(x2) and NORMAL(x2).
Double speed mode is suitable for measuring light sources such as LED light sources where the
change in the spectral level is relatively gradual. It also has the following features.
+ Double speed mode has a noise level about 2 dB higher than normal mode.
» If you use double speed mode under UNCAL conditions, for spectral waveforms that
have sudden changes, such as those produced by a DFB-LD, the level and wavelength
measurement accuracies may degrade. Use it after checking the measurement spectrum.

FUNCTION

(] -

Measurement sensitivity
\SETUP

Measurement sensitivity
SYSTEM FILE
O REMOTE
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1.1 Measuring the Optical Spectrum

Correlation diagram between measurement sensitivity and sweep speed

|—
o
3

)

Sweep speed:
normal

Sweep speed:
normal x 2

N/HOLD
(Fixed gain)

N/HOLD(x2)

N/AUTO

N/AUTO(x2)

AJIA3ISUSS JuBWIBINSES|\

(

High

NORMAL

NORMAL(x2)

MID

MID(x2)

HIGH1

HIGH1(x2)

HIGH2

HIGH2(x2)

HIGH3

HIGH3(x2)

Noise reduction

This instrument has two types of averaging functions that you can use: averaged measurement and

roll-averaged measurement.
» Averaged measurement (Average Times)
* Roll-averaged measurement (Roll Average)

Averaged measurement
Sampling is performed multiple times at each sample point during sweeping, and spectral data
is obtained from the average values. The average times value is set using Average Times on the

SETUP menu.

Fast

)

paads deamg

Slow

Averaging cannot be selected when, on the SETUP menu, the measurement sensitivity is set to
NORMAL (x2) and SMSR.

Sampling interval

—

Optical power

Wavelength—

Averages the specified number of times and

then moves to the next sampling position

1-6
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1.1 Measuring the Optical Spectrum

Roll-averaged measurement
In roll-averaged measurement, the set measurement range (SPAN) is swept multiple times. Each

sweep is averaged with the previous measurement data to update the waveform.
Roll-averaged measurement is set using Roll Average on the TRACE menu.

Sweeps repeatedly the specified number of times

s

-
%

—

Optical power

\

\ Wavelength —*
Performs averaging every sweep and updates the waveform

FUNCTION

CENTER LEVEL

B o) | Tl e

SETUP->Average Times
Average times
O REMOTE

@) =) (E)
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1.1 Measuring the Optical Spectrum

Starting a measurement (sweep)
When you start a measurement, the instrument sweeps the set measurement range and measures
the spectrum.

FUNCTION
@ @ @ @ y—— Press these keys to control sweeping directly.
AUTO  Auto sweep

REPEAT Repeat sweep

SINGLE Single sweep

@ STOP Stop sweep

SETUP TRACE [ SWEEP
Auto sweep, repeat sweep, single sweep, stop sweep

SYSTEM FILE
O REMOTE

@) =) (E) =
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1.1 Measuring the Optical Spectrum

Function menus

CENTER key

“Measurement range” in Features
Center wavelength, center frequency and center wavenumber (Center)
This is the center of the measurement range. The specified value is displayed in the center of
the waveform display area.
The unit of values (wavelength, frequency or wavenumber) is set using Horizontal Scale on
the SETUP menu.

Start wavelength, start frequency and start wavenumber (Start)

This is the start point of the measurement range. The specified value is displayed at the left
end of the waveform display area.

The unit of values (wavelength, frequency or wavenumber) is set using Horizontal Scale on
the SETUP menu.

Stop wavelength, stop frequency and stop wavenumber (Stop)

This is the stop point of the measurement range. The specified value is displayed at the right
end of the waveform display area.

The unit of values (wavelength, frequency or wavenumber) is set using Horizontal Scale on
the SETUP menu.

Note
» If you change the measurement range start point (Start) or measurement range stop point (Stop),
the measurement range center (Center) and sweep span (Span) will change.
» If you change the measurement range center (Center), the sweep span (Span) will not change.

Setting the center of the measurement range to the peak wavelength of the waveform
(Peak WL -> Center)
The center wavelength of the measurement range is set to the peak waveform of the trace (A

to G) selected using Active Trace on the TRACE menu.

IM AQ6373E-01EN 1-9
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1.1 Measuring the Optical Spectrum

Setting the center of the measurement range to the center wavelength of the waveform
(Mean WL -> Center)

The center of the measurement range is set to the waveform of the trace (A to G) selected
using Active Trace on the TRACE menu (the wavelength of the center position between
two points that are lower by the threshold value (20 dB) from the peak value of the center
wavelength).

Peak wavelength
Center wavelength

=
Threshol
(20 dB)

[=}

—

—»

Wavelength

Optical power

Auto setting of the center wavelength (Auto Center)

For each sweep, the measurement center wavelength (Center WL) is set to the peak
wavelength of the waveform of the trace (A to G) selected using Active Trace on the TRACE
menu.

Setting the measurement range to the waveform display zoom range (View Scale ->
Measure)

The measurement range values (center value, sweep span, start point, stop point) are set to
the zoom range values (Zoom Center, Zoom Span, Zoom Start, Zoom Stop) on the ZOOM
menu.

IM AQ6373E-01EN



1.1 Measuring the Optical Spectrum

SPAN key
“Measurement range” in Features

Sweep span (Span)

The sweep span to be measured. The specified value is displayed in the measurement

conditions area. The unit of values (wavelength, frequency or wavenumber) is set using

Horizontal Scale on the SETUP menu.

Start wavelength, start frequency and start wavenumber (Start)

This is the start point of the measurement range. The specified value is displayed in the
measurement conditions area. The unit of values (wavelength, frequency or wavenumber) is
set using Horizontal Scale on the SETUP menu.

Stop wavelength, stop frequency and stop wavenumber (Stop)

This is the stop point of the measurement range. The specified value is displayed in the
measurement conditions area. The unit of values (wavelength, frequency or wavenumber) is
set using Horizontal Scale on the SETUP menu.

Note

» If you change the measurement range start point (Start) or measurement range stop point (Stop),
the measurement range center (Center) and sweep span (Span) will change.
» If you change the measurement range center (Center), the sweep span (Span) will not change.

Setting the sweep span to the spectral width (AA -> Span)

The instrument analyzes the spectral width of the waveform of the trace (A to G) selected
using Active Trace on the TRACE menu and sets the sweep span to the obtained result. The
spectral width is analyzed by the RMS method (threshold value = 20 dB), and a value six
times the obtained spectral width is assigned to the the sweep span.

v Threshold
4 20 dB

—>
>
>

Optical power

For the calculation
formula, see appendix 2.

Wavelength —

Level fluctuation measurement time (Onm Sweep Time)

Set the time required to measure from the left edge to the right edge of the screen when the
sweep span is 0 nm. When the sweep span is set to 0 nm, the center, start point, and end
point of the measurement range will be of the same wavelength. The instrument will measure
the level fluctuations of a single wavelength. When level fluctuations are measured, the
horizontal scale unit is time. The time set on this menu becomes the range from the left edge
to the right edge of the waveform display area.

Setting the measurement range to the waveform display zoom range (View Scale ->
Measure)

The measurement range values (center value, sweep span, start point, stop point) are set to
the zoom range values (Zoom Center, Zoom Span, Zoom Start, Zoom Stop) on the ZOOM
menu.
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1.1 Measuring the Optical Spectrum

LEVEL key

“Level scale” in Features

Main scale settings

Reference level (Reference Level)

The level value that determines where to display the spectral waveform.

In log scale display, the spectral waveform is displayed so that the position at the vertical
scale setting (Y Scale Setting) matches the reference level value.

In linear scale display, the spectral waveform is displayed so that the reference level is
positioned at the top of the screen.

Log scale display (Log Scale) and linear scale display (Linear Scale)

The vertical scale unit can be switched between log scale display (Log Scale) and linear
scale display (Linear Scale). The log scale display shows the scale with the linear value of

1 mW assigned to the log value of 0 dBm.

For example, if the level range of the measured waveform in terms of log values is —80 dBm
to +10 dBm and these values are displayed with linear values, they will be —10 pW to

10 mW. Since the level range of spectral waveform is very wide, in the case of a spectral
waveform with peaks and subpeaks such as a DFB-LD light source, using a logarithmic
scale makes it possible to display both peaks in the waveform display area.

Bottom of the linear scale (Linear Base Level)

This is the level value at the bottom of the spectral waveform displayed in the waveform
display area during linear scale display. When set to 0, the entire spectral waveform is
displayed in the waveform display area. When set to a value close to the peak level value,
the vertical axis can be expanded to display the spectral waveform.

Setting the reference level to the peak level (Peak Level -> Ref Level)

The reference level is set to the peak level of the active trace waveform. The specified
reference level (peak level value) and waveform are displayed in a reference level setting
window. Then, you can further change the reference level.

Auto setting of the reference level (Auto Ref Level)

Each time a measurement is completed, the peak level of the spectral waveform is
automatically detected, and this value is used as the reference level to display the spectral
waveform in the waveform display area.

Switching the power spectral density display (Level Unit)

dBm and W are units of level (power value) per resolution step.

dBm/nm and W/nm are units converted to the level per 1 nm wavelength width (power
spectral density). When measuring a light source with a spectrum that is wider than the
measurement resolution, such as an LED or ASE light source, displaying the spectral
waveform in units of power spectral density reduces the change in the measurement
spectrum due to the difference in resolution.

Initializing the main scale display (Main Scale Initialize)
If the main scale is expanded or reduced after measurement, initialization returns the main
scale to its original setting.

IM AQ6373E-01EN



1.1 Measuring the Optical Spectrum

Sub scale settings
Calculated values are displayed using a sub scale when a trace-to-trace calculation waveform,

such as trace C, trace F, and trace G, is displayed.

Log sub scale display (Sub Log)
When calculated waveforms (see sections 4.5 and 4.6) are displayed, the calculation result

is displayed on a log scale. The scale of the calculation results is displayed on the right or
left side of the waveform display area.

Linear sub scale display (Sub Linear)
When calculated waveforms (see sections 4.5 and 4.6) are displayed, the calculation result

is displayed on a linear scale. The scale of the calculation results is displayed on the right
or left side of the waveform display area.

Percentage sub scale display (Sub Scale)
When calculated waveforms (see sections 4.5 and 4.6) are displayed, the calculation result

is displayed on a percentage scale. The scale of the calculation results is displayed on the
right or left side of the waveform display area.

Applying an offset to the log sub scale (Offset Level)
The display position of a calculated waveform can be moved from its original position by

applying an offset to the log value of the calculation result displayed on a log sub scale.
This is possible when the log sub scale is displayed.

Lower limit of the linear sub scale (Scale Minimum)
The display position of a calculated waveform can be moved from its original position by

changing the display range of the linear value of the calculation result displayed on a linear
sub scale. The entire calculated waveform range can be displayed by specifying zero. This
is possible when the linear sub scale is displayed.

Auto setting of the sub scale (Auto Sub Scale)

When trace-to-trace calculation is executed in a calculated waveform display (see section
4.5), the above sub scale items (Sub Log, Sub Linear, Sub Scale, Offset Level, Scale
Minimum) are automatically set, and the calculated waveform is displayed at the optimum
position in the waveform display area.

Initializing the sub scale display (Main Scale Initialize)
If the sub scale is expanded or reduced after measurement, initialization returns the scale

to its original setting.

Vertical scale setting (Y Scale Setting)

Number of divisions in the vertical scale (Y Scale Division)
Set the number of divisions in the vertical scale.

Position to display the reference value of the main scale (Ref Level Position)
Set the number of divisions from the bottom of the waveform display area at which the
main scale reference value will be displayed.

Position to display the reference value of the log sub scale (Sub Ref Level Position)
Set the number of divisions from the bottom of the waveform display area at which the sub
scale reference value (0.0 dB) will be displayed.

IM AQ6373E-01EN
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1.1 Measuring the Optical Spectrum

SETUP key
“Measurement range,” “Wavelength resolution,” “Measurement sensitivity,”
“Averaged measurement,” “Roll-averaged measurement,”
“Sampling points and sampling interval,” in Features

Wavelength resolution (Resolution)
Set the wavelength resolution for measuring spectra. Select from each specified value of

wavelength resolution.

Measurement sensitivity (Sensitivity)

Measurement sensitivity selection (Sensitivity Select)
Select the measurement sensitivity from the menu.

Menu
N/HOLD(x2)
Low N/HOLD Fast
_/ \_ N/AUTO(x2) _/ \_
N/AUTO
NORMAL (x2) w
o NORMAL H
% MID(x2) 3
= MID )
< HIGH1(x2) 3
< HIGH1 o * The internal amplifier is set to fixed
HIGH2(x2) gain for N/HOLD. Otherwise, the
HIGH2 internal amplifier is set to auto gain.
\/ HIGH3(x2) \/ * (x2) indicates double speed mode.
High HIGH3 Slow

Manual setting of the measurement sensitivity (Sensitivity Level)
Enter the approximate lowest level of the waveform you want to measure as a numerical
value (dBm), and the measurement sensitivity will be automatically selected according to

that value.

¢ Using the CHOP mode (Chop Mode)
This mode activates the internal chopper of the monochromator. Stray light specific to the
monochromator is reduced by turning the chopper.
When CHOP MODE is set to SWITCH, measurements of better S/N can be made.

Average times (Average Times)

The signal-to-noise ratio (S/N ratio) of measured spectra is improved by carrying out
measurements several times and averaging the measurement results. Averaging cannot be
selected when, on the SETUP menu, the measurement sensitivity is set to NORMAL (x2) and

SMSR.

Number of samples (Sampling Points)

Number of samples (sampling points) is the number of points measured within the range

of the specified sweep span. When you set the sampling points, the sampling interval is
automatically determined. A smaller number of samples will result in shorter measurement
times but a wider sampling interval. Measurement spectra will be inaccurate if the number of
samples is too small. The recommended sampling interval setting varies depending on the
resolution as shown below. If the specified number is less than the sampling points indicated
here, the letters “UNCAL” will appear in the waveform display area to indicate that the
measurement conditions are inappropriate. In normal cases, set the sampling points to AUTO.
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1.1 Measuring the Optical Spectrum

¢ About SMPL AUTO (sampling interval conditions that do not cause UNCAL)
“UNCAL” is displayed when a single or repeat sweep is started based on the following
relationship between span, setting resolution, and set number of samples:

When the resolution correction function is turned OFF

Span
Setting resolution

x 5 > Set number of samples -1

When the resolution correction function is turned ON

Span

- —— x 10 > Set number of samples -1
Setting resolution

Sampling interval (Sampling Interval)

Sampling interval is the wavelength spacing at which measured data sampled. It is
automatically determined when you set the sweep span and sampling points. If you set a wide
sampling interval within the set sweep span range, the number of samples will automatically
decrease.

The sampling interval can be determined with the following formula.

sampling interval = sweep span (SPAN) + (sampling points — 1)

Pulse light measurement mode (Pulse Light Measure)
Set the measurement mode for measuring pulse light.
For details on each mode, see section 3.3.

¢ Peak hold mode (Peak Hold)
Set the peak hold value of the pulse light. The pulse light is measured based on this value.

e External trigger mode (Ext Trigger Mode)
A mode in which measurements are made by synchronizing the pulse light to the external
trigger signal. Set the trigger conditions in the Trigger Setting menu.

Gate mode (Gate Mode)

The instrument samples data when the external signal (gate signal) is active and measures
the pulse light. The instrument receives the gate signal synchronized with the timing at which
pulse light is emitted. In the Gate Setting menu, you need to set the gate mode sampling
interval and signal logic.

Gate mode setting (Gate Setting)

* Gate sampling interval (Gate Sampling Interval)
Set the sampling interval (average duration per sampling point).

» Signal logic (Gate Logic) for displaying pulse light based on gate signals
This is the signal logic with which the gate signal is enabled.

¢ Measurement delay (Measure Delay)
Sets the time required for the pulse light emission to stabilize.
Data is not measured until the measurement delay has elapsed after the gate signal is
input.
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1.1 Measuring the Optical Spectrum

External trigger setting (Trigger Setting)
Edge (Edge)
You can set the external trigger signal’s edge detection type to rising or falling.

Delay (Delay)
This is the delay time from the edge detection of the trigger signal to the start of waveform
sampling.

Trigger operation type (Trig Input Mode)
» Sampling trigger (Smpl Trig Mode)
Waveforms are sampled with the rising or falling edge of the external signal as a trigger.

+ Sweep start trigger (Sweep Trig Mode)
The instrument sweeps with the rising edge of the external signal as a trigger.

+ Sweep enable/disable control (Smpl Enable Mode)
When the external signal level is low (Low), the instrument sweeps (Single/Repeat).
When the external signal level changes to high (High), sweeping is paused.
When the external signal level changes to low again, sweeping resumes from the
paused position.

Trigger signal output (Trig Output Mode)

+ Sweep status signal output (Sweep Status)
The instrument outputs a positive logic (high) signal when sweeping is in progress and
a negative logic (low) signal when sweeping is not in progress from the instrument’s
TRIGGER OUT (trigger output) terminal.

Horizontal scale unit (Horizontal Scale)
Select the horizontal scale unit of the waveform display area. The unit switches between nm,
THz and cm™ each time you press Horizontal Scale.

Noise rejection (Smoothing)

This function reduces the noise in the measurement waveform. Waveform areas where noise
is superimposed can be smoothed and measured. Note that when noise is superimposed

on sudden changes in the spectrum, the wavelength resolution of the peaks or valleys of the
spectrum may be reduced due to the effects of averaging.

Correcting the Wavelength Resolution (Resolution Correction)

Since the wavelength resolution function is set according to the monochromator slit width,
the setting resolution and actual resolution may not match. If the resolution is set to 0.1 nm,
the actual resolution will be 0.09 nm for a 1450 nm wavelength, and 0.07 nm for a 1550 nm
wavelength.

If the Resolution Correction function is turned ON, measured data is processed by the
software so that it matches the set resolution.

Fiber core size (Fiber Core Size)
If the core diameter of the fiber under test is 100 um or less, choose Small. If larger than 100
pum, choose Large.
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1.1 Measuring the Optical Spectrum

RESOLN key

“Wavelength resolution,” in Features
Wavelength resolution (Resolution)
Set the wavelength resolution for measuring spectra. Select from the available values, or enter
a value of your choice (Custom).

SWEEP key

“Starting a measurement (sweep),” in Features
Auto sweep (Auto)
This function automatically sets the center wavelength (Center), sweep span (Span),
reference level (Reference Level), and resolution (Resolution) and measures the spectrum.
When an auto configuration of measurement conditions is completed in an auto sweep, the
sweep mode changes to repeat sweep.

Repeat sweep (Repeat)
This function repeatedly sweeps the specified measurement wavelength (frequency or
wavenumber) range and measures the spectrum.

Single sweep (Single)
This function sweeps the specified measurement wavelength (frequency or wavenumber)
once and measures the spectrum.

Measurement stop (Stop)
Stops sweeping.

Inter-line marker sweep (Sweep Marker L1-L2)
This function sweeps the range between line markers L1 and L2 and measures the spectrum.

Sweep interval (Sweep Interval)
This function is used to set the time from the start of one sweep to the start of the next sweep.

SENS key
“Measurement sensitivity,” in Features

Measurement sensitivity selection (Sensitivity Select)
Select the measurement sensitivity from the menu.
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1.2

Traces

Displaying Optical Spectral Waveforms

Traces A to G can be displayed simultaneously in the instrument’s waveform display area. In
addition to displaying measured waveforms, traces C, F, and G can be used to execute trace
calculations and display waveforms of the calculation results.

Calculation result trace

Optical power

Calculation
result trace

AB,C

LOG calculation

>
 MARKER FIT

Calculation
result trace

NORMALIZE, CURVE FIT, PEAK CURVE FIT

C-F, F-C, C+F, E-F, F-E, E+F

Linear calculation
C+F, C-F, F-C, E+F, E-F, F-E

! POWER/NBW
"A/B,C,D,E

' LOG calculation

Calculation
result trace

+ C-D, D-C, C+D, D-E, E-D, D+E

i Linear calculation
'+ C+D, C-D, D-C, D+E, D-E, E-D

LOG calculation
A+B, A-B, B-A

Linear calculation
A+B, A-B, B-A, 1-k(A/B), 1-k(B/A)

|

"

: Trace A

Trace B

. Trace E

.

Trace A

b Trace B

Trace D

<+«—| Trace E

~

Calculation
source trace
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1.2 Displaying Optical Spectral Waveforms

FUNCTION

CENTER LEVEL

) ()

TRACE .
Write, fix, hold, rolling average, calculate

SYSTEM FILE

APP
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O REMOTE
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1.2 Displaying Optical Spectral Waveforms

Zoom

The waveform display area can be zoomed by specifying the display range of the measured
spectral waveform.

How to set the zoom range

» Combination of the zoom center value (Zoom Center) and display span (Zoom Span)

» Combination of the zoom start point (Zoom Start) and stop point (Zoom Stop)

Zoom center value

Zoom start point Zoom stop point Zoomed waveform display

l l

3 - 3

Q. Q)

® ©

2 S

3 : 3

(o) — o
b — —»
.~ Wavelength Wavelength
Zoom display span

FUNCTION

CENTER LEVEL

) @) ()

SETUP TRACE
|

Zoom center value, Zoom display span,
zoom start point, zoom stop point

SYSTEM FILE

O REMOTE

@) =) (E)
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1.2 Displaying Optical Spectral Waveforms

Peak search

This function determines the peak (local maximum value) and the bottom (local minimum value) of
the active trace waveform and sets the moving marker. Based on the set moving marker, you can
search for the next peak or bottom and search for the peak or bottom on the right or left side of the
moving marker.

By placing a fixed marker at the moving marker position, you can view the wavelength difference
and power difference between a fixed marker and the moving marker.

Moving marker

v

--------------------- L --- Peak search

------------ --- Searches for the next peak
0001 or the adjacent peak on the
7_| right of the peak value

— Fixed marker

Optical power —p»

—» Wavelength

FUNCTION

CENTER SPAN LEVEL

) ()

SETUP Z00M TRACE
0

TPEAK SEARCH
Peak search, bottom search, level

order search, left and right search,
APP fixed marker placement

O REMOTE

@ (=) (E)
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1.2 Displaying Optical Spectral Waveforms

Markers

You can set markers on the active trace waveform to display in the data area the wavelengths,
frequencies or wavenumbers and power values at the market positions. There are three types of
markers based on the power value calculation methods.

Power value calculation based on marker type
* Normal marker
Power values are determined at the marker positions on the waveform.

* Power spectral density markers
The power values per specified normalization bandwidth are determined by assuming the marker
position on the waveform to be the center. These markers are used to determine converted
power values per given bandwidth such as when measuring the signal noise level.

* Integral markers
The integrated power values over specified frequency ranges are displayed by assuming the
marker position on the waveform to be the center. The power values are displayed in the data
area. These markers are used to determine the integrated power of a widely spread spectrum
such as to determine the signal level from a modulated optical signal spectrum.

Normal marker Power spectral density marker
Power value of

the wavelength
at the marker

Moving marker position Moving marker /Bandwidth power density
3 | 3
<% . Q
® ' ]
L2 ' 2
3 : 2
o . o 1 1
Wavelength —» b —>
! Wavelength
Integral marker Normalization
Moving marker, bandwidth

the integration
range

\ Center value of

Integral

;/\ power value

Optical power —>

L — Wavelength

Integral range
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FUNCTION

CENTER LEVEL

) ()
SETUP TRACE

|~ MARKER->Marker Setting
Normal marker, power spectral

density marker, integral marker
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APP

O REMOTE
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1.2 Displaying Optical Spectral Waveforms

Function menus

TRACE key

“Traces” in Features
Active trace (Active Trace)
An active trace is a trace in a state that allows it to be set, changed, analyzed, and so on. For
example, one-action setup such as Peak WL -> Center, moving marker operation, waveform
searching, and various analysis are performed on the active trace.
Select the active trace from Ato G.

Showing and hiding (View A to G)
The spectral waveforms drawn in traces A to G are displayed in the waveform display area.

Write mode (Write A to G)
The spectral waveform is drawn in the active trace, and the waveform in the trace is updated
and displayed in the waveform display area.

Fixed mode (Fix A to G)

The spectral waveform is not drawn in the active trace. The waveform in the trace is not
updated, and the waveform drawn immediately before is displayed in the waveform display
area.

Hold mode (Hold A to G)

The selected spectral waveform, either the spectral waveform with the maximum peak or that
with the minimum peak, is drawn in the active trace to update the waveform in the trace and
displayed in the waveform display area. Since only spectral waveforms with the maximum
peak or those with the minimum peak are drawn in the active trace, the spectral waveforms
with the maximum peak or those with the minimum peak are held and the waveform display
area.

Rolling average mode (Roll Average A to G)

The spectral waveform drawn in the trace immediately before and the newly measured
spectral waveform are averaged the specified number of times, and the result is displayed in
the waveform display area. For example, if 10 is specified, waveforms are swept 10 times, and
then the averaged spectral waveform in the waveform display area is updated.

Averaging is performed using the following formula.

Wij(i) = Wj—=1(i)s(n = 1)/n + W(i)*1/n (i=1, 2, ..., N)

Wj (i): newly displayed waveform
Wij-1(i): previously displayed waveform
W (i): newly obtained waveform

N: number of samples

n: average times

1-24
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1.2 Displaying Optical Spectral Waveforms

Calculation mode (Calculate C, F, G)
The result of the selected calculation is displayed in the waveform display area.

Trace C (Calculate C)

* Log Math
This function performs LOG calculations on trace-to-trace data and write the results to
trace C.
Calculations can be applied to trace A and trace B.

C=A-B(LOG) Subtracts trace B from trace A in LOG form.
C=B-A(LOG) Subtracts trace A from trace B in LOG form.
C=A+B(LOG)Adds trace A and trace B in LOG form.

e Linear Math
This function performs linear calculations on trace-to-trace data and write the results to

trace C.
Calculations can be applied to trace A and trace B.

C=A+B(LIN) Adds trace A and trace B in linear form.

C=A-B(LIN) Subtracts trace B from trace A in linear form.

C=B-A(LIN) Subtracts trace A from trace B in linear form.

C=1-k(A/B) Given trace A and trace B, calculates 1-k(A/B).
Calculates 1-k x (trace A/Trace B) (linear value), and writes the results to
trace C.
The coefficient k can be changed in the range of 1.0000 to 20000.0000
(in steps of 0.0001). If COARSE is enabled in the setting window, you can
change the value in 1-2-5 steps.
The coefficient k setting applies to both the <C=1-k(A/B)> calculation and
<C=1-k(B/A)> calculation.
The display in the trace area changes to 1-k(A/B).

C=1-k(B/A) Given trace A and trace B, calculates 1-k(B/A).
Calculates 1-k x (trace B/Trace A) (linear value), and writes the results to
trace C.
The display in the trace area changes to 1-k(B/A).

The calculation results of C=A+B(LIN), C=A-B(LIN), and C=B-A(LIN) are displayed
using the main scale.

The calculation results of C=1-k(A/B) and C=1-k(B/A) are displayed using the sub scale.
For details on sub scales, see section 2.6.
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1.2 Displaying Optical Spectral Waveforms

Trace F (Calculate F)

* Log Math
This function performs LOG calculations on trace-to-trace data and write the results to
trace F.
Calculations can be applied to trace C, trace D, and trace E.

F=C-D(LOG) Subtracts trace D from trace C in LOG form.
F=D-C(LOG) Subtracts trace C from trace D in LOG form.
F=C+D(LOG) Adds trace C and trace D in LOG form.
F=D-E(LOG) Subtracts trace E from trace D in LOG form.
F=E-D(LOG) Subtracts trace D from trace E in LOG form.
F=D+E(LOG) Adds trace D and trace E in LOG form.

The calculation results are displayed using the sub scale. The scale for the calculation
results is displayed on the left or right side of the screen. For details on sub scales, see
section 2.6.

¢ Linear Math
This function performs linear calculations on trace-to-trace data and write the results to
trace F.
Calculations can be applied to trace C, trace D, and trace E.

F=C+D(LIN) Adds trace C and trace D in linear form.
F=C-D(LIN) Subtracts trace D from trace C in linear form.
F=D-C(LIN) Subtracts trace C from trace D in linear form.
F=D+E(LIN) Adds trace D and trace E in linear form.
F=D-E(LIN) Subtracts trace E from trace D in linear form.
F=E-D(LIN) Subtracts trace D from trace E in linear form.

The calculation results are displayed using the main scale.

* Power/NBW
Displays in trace F the power per the specified band in the range of 0.1 nm to 10 nm in
0.1 nm resolution. The applicable calculation traces are A to E.

F=Pwr/NBW A Displays the power spectral density of trace A.
F=Pwr/NBW B Displays the power spectral density of trace B.
F=Pwr/NBW C Displays the power spectral density of trace C.
F=Pwr/NBW D Displays the power spectral density of trace D.
F=Pwr/NBW E Displays the power spectral density of trace E.
Bandwidth Sets the bandwidth.
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1.2 Displaying Optical Spectral Waveforms

Trace G (Calculate G)
* Log Math

This function performs LOG calculations on trace-to-trace data and write the results to
trace G.
Calculations can be applied to trace C, trace E, and trace F.

G=C-F(LOG) Subtracts trace F from trace C in LOG form.
G=F-C(LOG) Subtracts trace C from trace F in LOG form.
G=C+F(LOG)Adds trace C and trace F in LOG form.
G=E-F(LOG) Subtracts trace F from trace E in LOG form.
G=F-E(LOG) Subtracts trace E from trace F in LOG form.
G=E+F(LOG) Adds trace E and trace F in LOG form.

The calculation results are displayed using the sub scale. The scale for the calculation
results is displayed on the left or right side of the screen. For details on sub scales, see
section 2.6.

Linear Math

This function performs linear calculations on trace-to-trace data and write the results to
trace G.

Calculations can be applied to trace C, trace E, and trace F.

G=C+F(LIN) Adds trace C and trace F in linear form.
G=C-F(LIN) Subtracts trace F from trace C in linear form.
G=F-C(LIN) Subtracts trace C from trace F in linear form.
G=E+F(LIN) Adds trace E and trace F in linear form.
G=E-F(LIN) Subtracts trace F from trace E in linear form.
G=F-E(LIN) Subtracts trace E from trace F in linear form.

The calculation results are displayed using the main scale.

Normalize

This is one of the calculations that normalizes trace data. This function writes

the normalize result in trace G and displays it. One of the following traces can be
normalized: trace A, trace B, or trace C. The peak of the normalized waveform is 1 if
trace G is set to linear scale or 0 dB if it is set to LOG scale. Data is displayed when
sweeping is finished to the end.

The trace area display changes to NORM @.

G=NORM A Normalizes trace A and writes the normalized data to trace G.
G=NORM B Normalizes trace B and writes the normalized data to trace G.
G=NORM C Normalizes trace C and writes the normalized data to trace G.

The calculation results are displayed using the sub scale. The scale for the calculation
results is displayed on the left or right side of the screen. For details on sub scales, see
section 2.6.
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1.2 Displaying Optical Spectral Waveforms

¢ Curve Fit

Curve fitting is applied to the specified trace waveform, and the results are drawn in
trace G. Calculations are performed on data from the threshold to the peak.

G=CRVFITA Applies curve fitting to trace A.

G=CRVFITB Applies curve fitting to trace B.

G=CRVFITC Applies curve fitting to trace C.

G=MKR FIT Applies curve fitting to the placed markers using the current
measurement scale. Curve fitting is applied even when markers
are placed on different traces.

Threshold Set the threshold value.

Operation Area Set the calculation target range.

ALL Includes all data in the calculation target trace in the
calculation.
INSIDE L1-L2 Includes the data between the line markers in the calculation.

OUTSIDE L1-L2 Includes the data outside the line markers in the calculation.

Fitting Algorithm
GAUSS
LORENZ
3RD POLY
4TH POLY
5TH POLY

¢ Peak Curve Fit

Select the curve fitting formula.
Normal distribution curve
Lorenz curve

3rd order polynomial

4th order polynomial

5th order polynomial

Peak curve fitting is applied to the specified trace waveform, and the results are drawn
in trace G. Calculations are performed on mode peaks that are greater than or equal to

the threshold.

G=PKCV FIT A
G=PKCV FIT B
G=PKCV FIT C
Threshold
Operation Area
Fitting Algorithm
GAUSS
LORENZ
3RD POLY
4TH POLY
5TH POLY

Applies peak curve fitting to trace A.
Applies peak curve fitting to trace B.
Applies peak curve fitting to trace C.
Set the threshold value.

Set the calculation target range.

Select the curve fitting formula.

Normal distribution curve

Lorenz curve

3rd order polynomial

4th order polynomial

5th order polynomial
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Trace list (Trace List)
Lists the measurement conditions and display conditions of all traces.

Inter-trace waveform copy (Trace Copy)
Copies waveforms between traces.

Trace clear (Trace Clear)
Clears the waveforms in the trace.

Label (Label)
Enter the character string to display in the label area of the screen.

Noise mask (Noise Mask)
Masks the display of spectral waveforms whose level is less than the specified level.

Mask line (Mask Line)
When mask line is set to VERT, the waveform is displayed with level values at or below

the specified mask value as the display lower limit value (=210 dBm).
When mask line is set to HRZN, the waveform is displayed with level values at or below
the specified mask value as the mask value.

Trace highlighting (Trace Highlight)
Highlights the waveform of the selected trace.
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1.2 Displaying Optical Spectral Waveforms

ZOOM key
“Zoom” in Features
How to set the zoom range
« Combination of the zoom center value (Zoom Center) and display span (Zoom Span)
» Combination of the zoom start point (Zoom Start) and stop point (Zoom Stop)

Zoom center wavelength, center frequency and center wavenumber (Zoom Center)
This is the center value of the zoom range.

Zoom display span (Zoom Span)
This is the display span of the zoom range. The spectral waveform is displayed with the zoom
center wavelength at the center and at the specified zoom display span.

Start wavelength, start frequency and start wavenumber (Zoom Start)

This is the start point of the zoom range. The specified value is displayed at the left end of the
waveform display area.

The horizontal scale unit is set using Horizontal Scale on the SETUP menu.

Stop wavelengthand, stop frequency and stop wavenumber (Zoom Stop)

This is the stop point of the Zoom range. The specified value is displayed at the right end of
the waveform display area.

The horizontal scale unit is set using Horizontal Scale on the SETUP menu.

Note

* If you change the zoom start point (Zoom Start) or stop point (Zoom Stop), the zoom center value
(Zoom Center) and sweep span (Zoom Span) will change.
+ If you change the zoom center value (Zoom Center), the sweep span (Zoom Span) will not change.

Setting the center of the zoom range to the peak wavelength of the waveform (Peak ->
Zoom Ctr)

The center of the zoom range is set to the peak wavelength of the trace (A to G) selected
using Active Trace on the TRACE menu.

Overview window display (Overview Display)
When a spectral waveform is displayed zoomed, an overview window can be displayed. In the

overview window, you can check which part of the spectral waveform is displayed zoomed.

Setting the measurement range to the waveform display zoom range (View Scale ->
Measure)

The measurement range values (center value, sweep span, start point, stop point) are set to
the zoom range values (Zoom Center, Zoom Span, Zoom Start, Zoom Stop) on the ZOOM
menu.

Zoom range initialization (Initialize)
Initializes the zoom range values (Zoom Center, Zoom Span, Zoom Start, Zoom Stop).
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PEAK SEARCH key

“Peak search” in Features
Peak search (Peak Search)
A peak search (a search for the maximum level value) is performed on the active trace
waveform.
The moving marker is displayed at the peak point, and the marker value is displayed in the
data area.

Bottom search (Bottom Search)

A bottom search (a search for the minimum level value) is performed on the active trace
waveform.

The moving marker is displayed at the bottom point, and the marker value is displayed in the
data area.

Next level search (Next Level Search)
On the active trace waveform, the moving marker at the peak or bottom is moved to the next
peak (local maximum value) or bottom (local minimum value).

Next search right (Next Search Right)
On the active trace waveform, the moving marker at the peak or bottom is moved to the peak
(local maximum value) or bottom (local minimum value) on its right.

Next search left (Next Search Left)
On the active trace waveform, the moving marker at the peak or bottom is moved to the peak

(local maximum value) or bottom (local minimum value) on its left.

Fixed marker placement (Set Marker)
Places a fixed marker with the assigned number at the moving marker position.

Data area

// AQ6373E OPTICAL SPECTRUM ANALYZER //

TRA APK : 552.9940nm -14.93dBm A-An: . :

TR A ﬁggg; 551.9740nm -61.68dBm 1.0200nm 46.74dB |
A0003: |
A0004: I
A0005: I
A: moving marker Difference between
APK: peak moving marker markers

ABT: bottom moving marker
A0001 to A1024: fixed markers

Fixed marker clear (Clear Marker)
Clears the specified fixed marker number. The marker value in the data area is also cleared.

Clearing all markers (All Marker Clear)
Clears all moving markers and fixed markers.

Auto search (Auto Search)

Turns on or off peak/bottom searching that is performed every sweep.

When set to On, after sweeping ends, a peak/bottom search is performed automatically, and a
moving marker is set automatically.
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1.2 Displaying Optical Spectral Waveforms

Spectral waveform mode threshold (Mode Diff)
Sets the minimum peak/bottom difference (dB) serving as a basis for mode determination
during mode detection.

Search between wavelength line markers (L1 and L2) (Search/Ana Marker L1-L2)
If you set Search/Ana Marker L1-L2 to On when wavelength line markers L1 and L2 are on,
the peak/bottom search target is set between line markers 1 and 2.

Search in the waveform display zoom range (Search/Ana Zoom Area)

When Search/Ana Zoom Area is set to On, the peak/bottom search is performed on the data
in the zoom display range. If Search/Ana and Zoom Area Search/Ana Marker L1-L2 are both
set to On, search is performed in the area where the zoom display range and line marker
range overlap.

Search mode (Search Mode)

The peak search function described earlier is a “single search” function that executes searches
one by one. When the search mode is set to “multi search,” the peak (maximum power value)
and bottom (minimum power value) of all spectral waveforms that meet the search conditions
are searched in a single search.

Multi search conditions (Multi Search Setting)
Threshold (Threshold)
Set the threshold (detection range level) that is used when the multi search detects modes
(peaks/bottoms). For peak searches, the peak detection range is defined as being the
levels from the measured waveform's maximum peak to the threshold value. For bottom
searches, the bottom detection range is defined as being the levels from the measured
waveform's minimum bottom to the threshold value.

Sorting the data area display (Sort by)
Set the assignment order of marker numbers. The detected marker values are displayed
as a list in the data area. This setting sets the sort order of the detection list.
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1.2 Displaying Optical Spectral Waveforms

MARKER key

“Markers” in Features
Moving marker display (Marker Active)
You can move the moving marker to any wavelength using the rotary knob, arrow keys, or
numeric keypad. You can also drag it with the mouse. The moving marker moves along the
waveform, and the marker values are displayed in the data area. If you fix the moving marker
at a given position, it turns into a fixed marker. The moving marker applies to the active trace.

Fixed marker display (Set Marker)
A marker fixed to a specific number using the moving marker is called a fixed marker. You can

place up to 1024 fixed markers. Fixed markers can be placed across different traces.
Fixed markers are assigned marker numbers in order from 0001.

Fixed marker clear (Clear Marker)
Clears the fixed marker with the selected number.

Marker selection (Marker Setting)
Select a marker you want to use from the three available markers: normal, power spectral
density, and integral.

Normalization bandwidth (Band Width)
Set the normalization bandwidth of the power spectral density marker.

Setting the center of the measurement range to the wavelength of the moving marker
position (Marker -> Center)

The center of the zoom range is set to the wavelength of the moving marker position in the
waveform of the trace (A to G) selected using Active Trace on the TRACE menu.

Setting the center of the zoom range to the wavelength of the moving marker position
(Peak -> Zoom Ctr)

The center of the zoom range is set to the wavelength of the moving marker position in the
waveform of the trace (A to G) selected using Active Trace on the TRACE menu.

Setting the reference level to the level of the moving marker position (Marker -> Ref
Level)

The spectral waveform is displayed in the waveform display area by assuming the level value
at a moving marker position to be the reference level in the waveform of the trace (A to G)
selected using Active Trace on the TRACE menu.

Clearing all markers (All Marker Clear)
Clears all displayed fixed markers and moving markers.

Wavelength line markers (Line Marker 1, 2)

Wavelengths are displayed as position information in the waveform display area. If two
line markers are displayed, the difference in wavelengths between the line markers can be
displayed. In addition, two line markers can be displayed and used to set the sweep span,
zoom range, and resolution range.
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1.2 Displaying Optical Spectral Waveforms

Level line markers (Line Marker 3, 4)

Level values are displayed as position information in the waveform display area. If two
line markers are displayed, the difference in level values between the line markers can be
displayed.

Setting the sweep span to the range between the wavelength line markers (Marker L1-
L2 -> Span)
The sweep span is set to the wavelength range between the wavelength line markers.

Setting the zoom range to the spacing between the wavelength line markers (Marker L1-
L2 -> Zoom Span)

The zoom range is set to the wavelength range between the wavelength line markers.

Clearing all line markers (Marker All Clear)
Clears all displayed line markers (L1 to L4).

Marker difference information display method (Marker Display)
This function sets whether to display the difference relative to the moving marker (Offset) or
the difference relative to the next marker (Spacing) in the marker display.

Auto updating the marker information (Marker Auto Update)

When a sweep is made and the measurement spectral data is updated, the placement of fixed
markers is updated automatically, and the marker information of the new spectral waveform is
displayed.

Unit for displaying marker information (Marker Unit)
Set the unit (wavelength, frequency or wavenumber) of the marker information displayed in
the data area.

Search or analysis between wavelength line markers (L1 and L2) (Search/Ana Marker
L1-L2)

Peak search, bottom search, and calculation of analysis function (ANALYSIS key) can be
performed in the area between wavelength line markers L1 and L2. Set the wavelength line
markers using Line Marker 1 and Line Marker 2 in the MARKER menu.

Search and analysis in the waveform display zoom range (Search/Ana Zoom Area)
Peak search, bottom search, and calculation of analysis function (ANALYSIS key) can be
performed in the zoom range of the waveform display. Set the zoom range using Zoom
Center, Zoom Span, Zoom Start, and Zoom Stop in the ZOOM menu.

Sweeping between wavelength line markers (Sweep Marker L1-L2)
The instrument sweeps the wavelength range between the wavelength line markers.
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1.3

Spectral width

Analyzing the Optical Spectrum

This function calculates the spectral width of the active trace waveform. Select the analysis
algorithm from the following four types.

B THRESH method

Threshold (3 dB) Spectral width (AA)
A\ yi

B NOTCH width search

/

\ L

—

Spectral width (AA)
yA

e

Center wavelength (AC)
B ENVELOPE (envelope curve)

Threshold (bottom)
B RMS/PEAK RMS
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In the RMS method, the
spectral width (AA) is
calculated from the waveform
within the threshold value. In

the peak RMS method, the
spectral width (AA) is
calculated from the mode
peak value within the
threshold value. For the

method method
Spectral width (AA) Threshold Threshold
\
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ol.-
3 / \/ g
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o
(o) g s
4 —

Envelope curve  Wavelength

FUNCTION

CENTER LEVEL

) ) ()

SETUP TRACE

SYSTEM FILE
O REMOTE

) (=) (&) 2

ANALYSIS -> Spec Width

Threshold (THRESH), envelope curve
(ENVELOPE), RMS, peak RMS, notch
(NOTCH)

Wavelength -

calculation formula, see
appendix 2.
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1.3 Analyzing the Optical Spectrum

SMSR and OSNR

SMSR is an abbreviation for side-mode suppression ratio. SMSR represents the level difference

between the mode peak and a side mode.

OSNR is an abbreviation for optical signal to noise ratio. OSNR represents the level difference
between the mode peak and noise. Both analysis items can be used to confirm the properties of

spectral waveforms with steep peaks such as DFB-LD.

Peak level

B —

Optical power

Wavelength —*

Note

The light source (DFB-LD) analysis also includes an SMSR.

FUNCTION

CENTER LEVEL

) ()

ANALYSIS -> Analysis 1

O REMOTE
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1.3 Analyzing the Optical Spectrum

POWER

This function integrates the level values of a spectral waveform and calculates the power (POWER).
The integral range is the entire spectrum. When Search/Ana Marker L1-L2 is set to On in the
ANALYSIS menu, the integral range is set to the range between the wavelength line markers. For
the calculation formula of the power value, see “POWER analysis function” in Appendix 3.

Wavelength line Wavelength line
marker L1 marker L2
I
[
3 !
o b |
o i N
= .
] Integral range _\
gl —1 »
(o)
Wavelength —*
POWER value
Note

The light source (DFB-LD, FP-LD, LED) analysis also includes power.

FUNCTION

CENTER SPAN LEVEL

) @) ()

ANALYSIS -> Analysis 1

PowER
O REMOTE

@ (=) (E) s

IM AQ6373E-01EN 1-37

sainjeaq



1.3 Analyzing the Optical Spectrum

SSER/STSSER

SSER

SSER stands for Signal to Spontaneous Emission Ratio. It is the signal light to spontaneous
emission light ratio, which is the difference in level between the mode peak and spontaneous
emission light.

STSSER

STSSER stands for Signal to Total Source Spontaneous Emission Ratio. It is the signal light to total
spontaneous emission light ratio, which is the difference in level between the mode peak and total
spontaneous emission light.

Light source (DFB-LD, FP-LD, LED, TLS) spectral analysis

Light source parameters including spectral line width, SMSR, power and SSER/STSSER explained
earlier in this section, can be analyzed collectively.

FUNCTION

CENTER SPAN LEVEL

) (@) (o)

ANALYSIS -> Analysis 1

DFB-LD, FP-LD, LED, TLS
O REMOTE

@ =) (&) s
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1.3 Analyzing the Optical Spectrum

OSNR (WDM) signal spectral analysis

This function calculates the center wavelength (A), level, noise, SNR, and other parameters of each
channel from the measured spectral waveforms. For an explanation and calculation formula of each

parameter, see appendix 4.

M

Optical power >

A2 A3

SPACING

Wavelength —p

Analysis item Description

No.1, No.2, ... Channel number

WAVELENGTH Center wavelength (A) of the channel

LEVEL Level value of the channel (difference between the peak level and noise level)

OFFSET WL Relative wavelength to the wavelength of the reference channel (REF). Specify
REF with a parameter.

OFFSET LVL Relative level to the level of the reference channel (REF) Specify REF with a
parameter.

SPACING Wavelength spacing to the adjacent channel

LVL DIFF Level difference from then adjacent channel

NOISE Noise level of the channel

SNR SNR value of the channel

MEAS WL Center wavelength (A) of the channel

FUNCTION

) (o)

SETUP TRACE

ANALYSIS -> Analysis 2

OSNR (WDM)

O REMOTE
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1.3 Analyzing the Optical Spectrum

Chromaticity coordinate analysis (COLOR analysis)

The COLOR analysis function performs a color analysis of the active trace waveform using a color
matching function, determines the chromaticity coordinates, and displays a chromaticity diagram.

It can be used to check the color variation of the measured optical signal.

(K) ayeuipi00s Ayoi3eWwolysn

Point N
(0.333. 0.333)

spectrum loci

Dominant wavelength

of the input optical spectrum

Blackbody locus
/ y

Chromaticity coordinate (x)

Correlated color temperature chromaticity coordinates

CENTER SPAN LEVEL

) ()

SETUP TRACE
COREN) [T

SYSTEM FILE
O REMOTE

@ =) (&)

Analysis item Description

DOMINANT WL Dominant wavelength

COLOR TEMPERATURE |Correlated color temperature

DEVIATION Deviation from the blackbody locus

X, Y, Z Chromaticity coordinates (x, y, z)
FUNCTION

ANALYSIS -> Analysis 2
COLOR
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1.3 Analyzing the Optical Spectrum

Optical filter analysis

This function measures the spectral waveform of the input light to the optical filter (Trace A)

and the spectral waveform of the output light from the optical filter (Trace B) and measures the
characteristics of the optical filter from their difference spectrum (Trace C = A — B). It analyzes the
single-channel and multi-channel (WDM signal) spectral waveforms.

FUNCTION

CENTER SPAN LEVEL

) @) (o)

ANALYSIS -> Analysis 2

FILTER-PK, FILTER-BTM, WDM FIL-PK,
WDM FIL-BTM
O REMOTE

@ (=) (E) s

Before analysis
Using the trace function, draw the spectral waveform of the input light in trace A and the

spectral waveform of the output light in trace B. Display the difference waveform (C =A -
B(LOG)) on trace C. Then, perform the analysis on the difference waveform of trace C. For
instructions on how to use the trace function, see section 1.2.

The following illustrations of single-channel and multi-channel optical filter characteristics use

differential waveforms.

Input optical spectrum to the
optical filter (Trace A)

Output optical spectrum from the
optical filter (Trace B)

Transmission
characteristics of the
optical filter (Trace C = A
- B (LOG))

Optical power ___j,

Wavelength —9
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1.3 Analyzing the Optical Spectrum

Single-channel filter characteristics

A single-channel spectral waveform is analyzed. For an explanation and calculation formula
of each parameter, see “FILTER PEAK analysis function” and “FILTER BOTTOM analysis
function” in Appendix 6.

FILTER-PK

Peak level

I Threshold
[}
3 [Cross-| "V
o
o
©
0
2
(o]
Wavelength —p
Peak wavelength \ v g.
Spectral width

Center wavelength

Analysis item Description
PEAK WL Peak wavelength
CENTER WL Center wavelength
SPECTRUM WIDTH |[Spectral width
RIPPLE WIDTH Ripple width
CROSS TALK Crosstalk
FILTER-BTM
Center wavelength Bottom wavelength
Notch width

1
o
§_ Threshold
E __________
2
(o]

Bottom level

Wavelength —

Analysis item Description
BOTTOM LVL Bottom level
BOTTOM WL Bottom wavelength
CENTER WL Center wavelength
NOTCH WIDTH Notch width (displayed as SPEC WIDTH on the screen)
CROSS TALK Crosstalk

1-42

IM AQ6373E-01EN



1.3 Analyzing the Optical Spectrum

Function menus

ANALYSIS key
“Spectral width”, “SMSR and OSNR”, “POWER”,
“Light source (DFB-LD, FP-LD, LED, TLS) spectral analysis ”,
“OSNR (WDM) signal spectral analysis”,
“Chromaticity coordinate analysis (COLOR analysis)”,
“Optical filter analysis” in Features
Selecting the spectral width analysis (Spec Width)
Select the spectral width analysis type from five options.

Selecting the batch analysis of SMSR, POWER, and light source (Analysis 1)

Select the analysis type from five options. SMSR and POWER are separate analysis functions.
In the batch analysis of light sources, the content to be analyzed for each light source (DFB-
LD, FP-LD, LED) is fixed. The content to be analyzed consists of the spectrum width, SMSR,
POWER, and OSNR items.

Batch analysis of light sources

Light source type Analysis item
DFB-LD Center wavelength, spectral width, SMSR, POWER, OSNR
FP-LD Center wavelength, spectral width, POWER, number of modes
LED Center wavelength, spectral width, POWER

DFB-LD

Center wavelength, spectral width (-XdB WIDTH)

This function calculates the spectral width (AA) and center wavelength (AC) at a level that
is lower than the level of the peak wavelength (AP) by the threshold of XdB (e.g., —20 dB).
For an explanation and calculation formula of each parameter, see “THRESH method,”
“ENVELOPE (envelope) method,” “RMS method,” and “PEAK RMS method" in appendix 2.

Side mode suppression ratio (SMSR)

This function calculates the difference between the mode peak and a side mode. For
an illustration of SMSR, see the figure on page 1-35. For an explanation and calculation
formula of each parameter, see “SMSR analysis function” in appendix 3.

Center wavelength, spectral width (RMS, PK-RMS)

In the RMS method, the spectral width (AA) is calculated from the waveform within the
threshold value. In the peak RMS method, the spectral width (AA) is calculated from the
peak value within the threshold value. For an illustration of RMS and PK-RMS (peak
RMS), see the figure on page 1-34. For an explanation and calculation formula of each
parameter, see “RMS method” and “PEAK RMS method” in appendix 2.

Integral of the level value (POWER)

This function integrates the level values of a spectral waveform and calculates the optical
power (POWER). For an illustration of POWER, see the figure under “POWER” on page
1-36. As a parameter, you need to set the integration range for the peak wavelength.
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1.3 Analyzing the Optical Spectrum

Optical signal to noise ratio (OSNR)
This function calculates the level difference between the mode peak and noise. For an

illustration of OSNR, see the figure on page 1-35. For an explanation and calculation
formula of each parameter, see “Analysis algorithm” and “Automatic parameter setting
function” in appendix 4.

FP-LD
Center wavelength, spectral width (SPECTRUM WIDTH)

This function calculates the spectral width (AA) and center wavelength (AC). For an
explanation and calculation formula of each parameter, see “THRESH method,”
“ENVELOPE (envelope) method,” “RMS method,” and “PEAK RMS method" in appendix 2.

Mean wavelength (MEAN WAVELENGTH)
This function calculates the mean wavelength. The mean wavelength is the center position
between two points whose levels are less than the level of the peak value by the threshold

value (20 dB).

Wavelength of the peak value
Wavelength of the average value

Threshold

—

Optical power

Wavelength

Total integral of the level value (TOTAL POWER)

This function integrates the level values of a multi-peak spectral waveform one by one and
calculates the total optical power (POWER). For an explanation of the OFFSET LEVEL
parameter and the calculation formula for POWER, see “POWER analysis function” in
appendix 2.

Number of modes (MODE NO.)

This function calculates the number of modes in a multi-peak spectral waveform. For

an explanation and calculation formula of each parameter, see “THRESH method,”
“ENVELOPE (envelope) method,” “RMS method,” and “PEAK RMS method" in appendix 2.
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1.3 Analyzing the Optical Spectrum

LED

Center wavelength, spectral width (SPECTRUM WIDTH)

This function calculates the spectral width (AA) and center wavelength (AC). For an
explanation and calculation formula of each parameter, see “THRESH method,”
“ENVELOPE (envelope) method,” “RMS method,” and “PEAK RMS method" in appendix 2.

Mean wavelength (MEAN WAVELENGTH)

This function calculates the mean wavelength. The mean wavelength is the center position
between two points whose levels are less than the level of the peak value by the threshold
value (20 dB). For an illustration of the mean wavelength, see the “Mean waveform” figure
for FP-LD.

Total integral of the level value (TOTAL POWER)

This function integrates the level values of a spectral waveform and calculates the total
optical power (POWER). For an explanation of the OFFSET LEVEL parameter and the
calculation formula for POWER, see “POWER analysis function” in appendix 3.

Selecting the analysis of the OSNR (WDM) waveform, chromaticity coordinate analysis
(COLOR analysis), optical amplifier characteristics, and optical filter characteristics
(Analysis 2)

Select the analysis type from six options.

Executing an analysis (Analysis Execute)
This function executes the selected analysis.

Threshold value for spectral width analysis (Spec Width Thresh)
Set the threshold value used in the spectral width analysis. Set the value separately for each
analysis type.

Setting the analysis parameters (Parameter Setting)

For the analysis (Spec Width, Analysis 1, Analysis 2) selected in the ANALYSIS menu, you
can set the analysis parameter that is selected in each key menu. For the meanings of the
parameters, see appendix 2 to appendix 6.

Analysis result display screen (Switch Display)
Select the format of the display screen that shows the results of the analysis (Analysis 2) of
the WDM waveform, optical amplifier characteristics, and optical filter characteristics.

Executing auto analysis (Auto Analysis)

Each time the instrument sweeps and updates the measurement spectral data, the analysis
selected in each key menu is executed for the analysis (Spec Width, Analysis 1, Analysis 2)
selected in the ANALYSIS menu.

Analysis between wavelength line markers (L1 and L2) (Search/Ana Marker L1-L2)
Peak search, bottom search, and calculation of analysis function (ANALYSIS key) can be
performed in the area between wavelength line markers L1 and L2. Set the wavelength line
markers using Line Marker 1 and Line Marker 2 in the MARKER menu.
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1.3 Analyzing the Optical Spectrum

Search in the waveform display zoom range (Search/Ana Zoom Area)

Peak search, bottom search, and calculation of analysis function (ANALYSIS key) can be
performed in the zoom range of the waveform display. Set the zoom range using Zoom
Center, Zoom Span, Zoom Start, and Zoom Stop in the ZOOM menu.

Editing the grid table (Grid Setting)
Set the WDM frequency table (grid table) to be referenced inside the instrument when
performing spectral waveform analysis.
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1.4 Saving and Loading Data

Saving and loading

Waveform data (Trace)
You can save to a file the data of a specified trace from the measured spectrum waveforms (Traces

Ato G). You can also load a saved file into a specified trace and display the waveforms.

Waveform data (all traces) (All Trace)
All trace data (TraceA to G) is collectively saved in a file. The data format is binary and CSV. You
can also load saved data into the instrument and display the waveforms.

Screen capture (Graphics)
You can capture the screen and save it in a specified image format (bmp, jpg, png). You can view
saved screen captures on the preview screen.

Setting data (Setting)
You can save the instrument’s measurement conditions and function menu states to a file in binary
format. You can also load a saved setting file to change the settings of the instrument.

Analysis results (Data)

You can save analysis results, the time when the data was saved, and waveform data in CSV
format. You can select the items to save from the items in the following figure. You can also view
the contents of the saved data file on the preview screen.

Label —_ Date and time
7/ AQ6373E OPTICAL SPECTRUM ANALYZER /7 .023 Jun 10 14:27

A-An:

Dat s soonsse2azsomm
ata area —— 4 0005 22 5%20mm
TRA A0004: 555.7450nm
TRA_A0005: 556.5550nm

S08¢
S
s
©
3

<Meas. Conditions>

Measurement —_ START{__551.135)nm  sTOP:{__561.135]nm CENTER{__556.135)nm sean:__100]nm

conditions RS 01)om  sens{MID ] VG 1 smpL___1001(A)

10.0|

Waveform — = i ARSI T O WY

data o S
_50. N UNY 54 U0 AUV 20 VO 0 % SN O WV 4 S |
10.0
dB/D
0

551.135nm in Vacuum 556.135nm 1.00nm/D 561.135nm

<WDM ANALYSIS> THRESH: 20.0dB MODE DIFF:3.0dB 0
N_ALG: AUTO-FIX

N_AREA: AUTO M_AREA: - F_ALG:LINEAR NOISE BW:0.10nm
LEVEL SNR
[dBm] [dBm/NBW] [dB]

.| WAVELENGTH
[

Header and 55
. 3 554.9383 40.136
4 555.7463 40124
data of analysis s|  ssessen 3915
6| 5573602 40185
data 7| ss8.1698 39.909
8 558.9810 39678
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1.4 Saving and Loading Data

Function menus

FILE key

“Saving and Loading” in Features
Save (Save)
You can save the target data in a specified folder.

Load (Load)
You can select the target data from a file list and load it.

Target data selection (Item Select)
Select the target data from waveform data (Trace), waveform data (all traces) (All Trace),
screen capture (Graphics), setting data (Setting), and analysis results (Data).

Auto file name format (Auto File Name)
The default name for saving files is automatically set. You can set the file name format to
number or date and time.

Removing USB storage devices (Remove USB Storage)
You can remove USB storage devices (USB memory, external hard disk).

File operation (File Operation)
The following file operations are available on the file operation window.
¢ Copying, moving, and deleting files (Copy, Move, Delete)
You can copy, move, or delete the files and folders in the internal memory and USB
storage devices.

* Renaming files (Rename)
You can rename existing files and folders.

¢ Making folders (New Folder)
You can make destination folders that files can be saved or moved to. You can assign
names to those folders.
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1.5

System Setup

Function menus

SYSTEM key

Alignment adjustment (Optical Alignment)

This function adjusts the optical axis of the monochromator (spectrometer) used inside the
instrument. When you execute this function, the optical axis is adjusted automatically using
the reference light source built into the instrument. For the procedure, see section 9.3.

Wavelength calibration (Wavelength Calibration)

Wavelength calibration can be performed using the reference light source built into the
instrument. Wavelength calibration can also be performed using an external light source. For
the procedure, see section 9.3.

Wavelength shift (Wavelength Shift)

This function sets the amount of wavelength shift. When the wavelength shift is changed, the
specified value is added to the display value on the wavelength axis. This function is used
for purposes such as correcting differences in wavelength display values among different
measurement instruments.

Level shift (Level Shift)

This function sets the amount of level shift. When the level shift is changed, the specified
value is added to the display value on the level axis. It is used to correct the loss of external
isolators, filters, or other devices connected to the instrument.

Switching the wavelength display (Wavelength in)
For the wavelength values to be displayed, set whether to display the value in air or the value
in vacuum.

Remote interface (Remote Interface)
Select the connection method for remotely controlling the instrument. Select from GP-IB,
NETWORK (SOCKET), and NETWORK (VXI-11).

GP-IB setting (GP-IB Setting)

GP-IB address (My Address)
Set the instrument address.

Command format (Command Format)
Select whether to use AQ6373E commands or AQ6317 compatible commands for remote
control.
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1.5 System Setup

Ethernet settings (Network Setting)

TCP/IP settings (TCP/IP Setting)
Set the IP address and subnet mask.

Port number (Remote Port No.)
When Remote Interface is set to ETHERNET (SOCKET), specify the port number to use

for remote control.

Command format (Command Format)
Select whether to use AQ6373E commands or AQ6317 compatible commands for remote

control.

Login information for remote control (Remote User Account)
When Remote Interface is set to ETHERNET (SOCKET), set the user name and password

to use for starting remote control.

Remote monitor (Remote Monitor)
You can use the ETHERNET port to monitor the instrument screen or control the

instrument from a PC over a network. To use this feature, you need remote monitoring
software (not included).

Session timeout (Timeout)

When Remote Interface is set to ETHERNET (SOCKET), if no communication takes place
for the specified time in remote mode, the communication is automatically disconnected,
and the mode changes to local.

Turning off the display (Display Off)
This function temporarily turns the display off.

Trigger input (Trigger Input Mode)
The instrument starts spectral data sampling or sweeping using an external signal as a trigger.
For the procedure, see section 3.4.

Trigger output (Trigger Output Mode)
The instrument outputs trigger signals from the trigger output terminal on the rear panel only
while the instrument is sweeping. For the procedure, see section 3.5.

Auto internal amplifier offset (Auto Offset Setting)
Offset adjustment of the amplifier used inside the instrument can be automatically performed

at regular intervals.

Setting the UNCAL Mark and WARNING indicator (Uncal Warning)

You can turn off the warning message that is displayed on the instrument screen when the
instrument is in an Uncal state, such as when the number of samples is too small for the
sweep span (SPAN).
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1.5 System Setup

Turning off the buzzer (Buzzer)
You can turn off the buzzer sound that is generated when you tap the instrument screen or
when a warning messages displayed.

Number of digits in the numeric display (Level Display Digit)
You can set the number of displayed digits for the level values displayed in the instrument’s

data area.

Display color (Color Mode)
You can set the instrument’s display color mode to color or black-and-white.

Language (Language)

You can change the language of the menu display, warning messages, and so on. The
language used in the waveform display area, data area, parameter setting window, and so on
is fixed to English (cannot be changed).

Setting the clock (Set Clock)
You can set the clock. For the procedure, see section 4.5 in the AQ6373E Getting Started

Guide (IM AQ6373E-02EN).

Registering the user-defined menu (User Key Define)
You can register frequently used menus in the USER menu.

Locking the keys (Operation Lock)
This function disables menu operations except for the USER menu.

Clearing parameters (Parameter Initialize)

You can initialize the settings in each menu, parameter values (values displayed in setting
windows), alignment adjustment value, wavelength calibration value, and resolution calibration
value.

Viewing the system information (System Information)

You can view the software version, product suffix code, and network information (e.g., IP
address). You can also update the firmware and view the open source software (OSS) license
information.

Test mode (Test Mode)
The test mode is used to adjust the instrument at the factory and is not used in ordinary
situations.

Shutdown (Shut Down)
This function turns off the instrument.
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1.5 System Setup

UNDO/LOCAL key
Press UNDO/LOCAL to undo the last operation. An Undo menu will appear on the screen. You

can undo or redo up to five operations.

UNDO soft key: Undoes the last operation
REDO soft key: Cancels the last undo operation
FUNCTION

CENTER LEVEL

=) ()

SETUP TRACE
MARKER) (FEAK,

SYSTEM FILE

O_REMOTE

UNDO/LOCAL
UNDO, REDO

The function of the key varies depending on the state the instrument is in when you press

UNDO/LOCAL.

The following table shows the functions of the UNDO/LOCAL key depending on the instrument

state.

Instrument state Function

Undo action available If you press UNDO immediately after changing a parameter
setting or changing or deleting data, the previous operation
is canceled, and the instrument returns to the previous
state.

During user key registration If you press UNDO while registering a user key, the

registration mode is canceled, and the soft key menu that

was displayed when you pressed SYSTEM appears again.
Under remote control from an external PC The instrument returns to local mode from remote mode.
(REMOTE indicator is on) The REMOTE indicator turns off.

USER key

Up to 24 menus can be registered as user keys.

By registering frequently used menus as user keys, you can access them simply by opening
the USER menu.
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1.6 Application Feature (APP Feature)

Overview

The application feature (APP feature) is an expansion feature used to install and uninstall various
dedicated software applications designed for this instrument.

Various applications are available to assist with the measurement condition setup, analysis, and
data saving according to the measurement target, such as DFB-LD, LED, and other light signals
and WDM signals.

Add-on applications can be downloaded from YOKOGAWA webpage and installed to expand the
features of the instrument.

By factory default, the following applications are preinstalled in the instrument.
* WDM Test

* FP-LD Test

* DFB-LD Test

* LED Test

» Optical fiber end face check

* Programming

» Data logging

* Maintenance information export

WDM/FP-LD/DFB-LD/LED Test

The setting items required for various tests and the display and save operations are consolidated
in a single test screen. The contents that can be obtained through analysis are the same as those
explained in section 6.5 and 6.6. In addition, the measurement conditions operated on the test
screen are items that are often used during testing. The screen displays one trace. Waveforms that
have undergone tests can be saved as files by tapping.

Example of an FP-LD test

FP-LD Test 0
o 100D o 1| Execute a measurement.
- The procedure described in section 3.2
Single Repeat ..
45 e Uis included.
dBm —_
Measurement Conditions H'H
3 A _ : Measure_;ment COII‘I(III!IOI‘IS
Resolution | 002 = || (resolution, sensitivity, span)
sensiivy | WD ¥ Typical items are incorporated from the
- - procedures in chapter 2.

Analysis Algorithi . sgn .
nessSigenms 7 Analysis conditions (calculation

Spectrum Width ~Peak RMS ¥ algorithm)

845

547.500 nm 550,000 nm 0.50 nm/D 552500 nm wieon wi [T Typ|Ca| items are included from the
o pesk Loval No. | SPACINGInmI i, T procedures in chapter 6 apd the
550.0000 nm -1.55 dBm 7 1| parameters in the appendix.
Mean WL Mode No 2 07796 N Advanced Settings Display operation
549.9566 6 3 0.7795 . X
_ " 4 07795 WorzonScle  nm v -ijnches the unit of the scale
Spec Width Total Power . . . .
13743 nm 218 d8m 5 07821 display The main scale items of
Save . .
I 5 07856 | section 2.1 are included.
Analysis results o Saves waveform and analysis data
You will get the same results as described in ltems of sections 7.2, 7.4, and 7.6 are included.

the explanations in sections 6.5 and 6.6.
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1.6 Application Feature (APP Feature)

Optical fiber end face check (FIP)

You can use a fiber inspection probe recommended by YOKOGAWA to take a photograph that
shows the state of a fiber end face. You can display this photograph on the instrument screen. You

can also save the photograph.

[+]
o
[*]

* 00000
00000
0 0000000

[
a
=

|

0000 —CN e - - - -- = =m0

Fiber inspection probe Optical fiber cable

Recommended product:
DI-1000/DI-2000 (Lightel)

End face of the optical fiber cable

FIP [x]
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1.6 Application Feature (APP Feature)

Programming (PROGRAM)

Program functions allow control of this device without the need for an external PC. The program
function provides function commands that work equivalently to the keys in the FUNCTION section
of the front panel. By assembling each command and creating a program with the program function,
you can automate the operation of the function menu and parameters. For details about the
program functions, see the separate user's manual, "Optical Spectrum Analyzer Remote Control".

Data Logging (DATA LOGGING)

The analysis data logging function measures and records WDM analysis, DFB-LD analysis, and
peak data at regular intervals. The recorded data can be shown on the screen in tables or graphs.
In addition, the contents in tables can be saved to a file in CSV format.

The following types of data are recorded for WDM analysis and peaks.

* WDM analysis: Wavelength, level, SNR (signal-to-noise ratio)

» Peak: Wavelength, level

Maintenance information export (Support file builder)

This is a function that allows you to create a support file for us to investigate the cause if a problem
or malfunction occurs while you are using this instrument.

In the event of a problem or malfunction, your YOKOGAWA dealer may ask you to create and send
a support file. If you are asked to do so, please create a ZIP file with this function and send the file.
You do not need to check the contents of the file.
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1.6 Application Feature (APP Feature)

Function menus

APP key
“WDM/FP-LD/DFB-LD/LED analysis test”, “Optical fiber end face check”,
“Maintenance information export (Support file builder)”
“Programming (PROGRAM)”, “Data logging (DATA LOGGING)” in Features
Information (Information)
You can view an overview of the selected application.

Running the application feature (Execute)
You can run the selected application.

Installation (Install)
You can install application installer files (.apl files) stored in the shared folder or USB memory

device.

Uninstallation (Uninstall)
You can uninstall applications installed in the instrument.
You can also uninstall preinstalled applications.
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Chapter 2 Setting the Measurement Conditions

2.1

Measurement Wavelength (Frequency or
Wavenumber) Range

Procedure

Setting the horizontal scale
Setting the horizontal scale unit to wavelength, frequency, or

wavenumber
7. Press SETUP. The Setup menu appears.
2.  Tap More 1/2. The More 2/2 menu appears.
3.  Tap Horizontal Scale nm. The Horizontal Scale menu appears.
“nm” after “Horizontal Scale” will appear as “nm,” “THz,”, or “cm™"” depending on the horizontal
scale unit that was selected before this step.
4. Tap nm, THz, or cm-1 to select the horizontal scale unit.
5. Tap Return.
R Function ™ Function

Resolution Pulse Light
Measure
nm|

Off

Trigger
Setting

Sensitivity J

Horizontal
Scale

Smoothing

oilfe

Interval

Sampling
0.200nm|

ety

T
More 1/2 More 2/2
N—

.
ki

Setting the measured wavelength to wavelength in air or that in vacuum

1.
2.
3.

Press SYSTEM. The System menu appears.
Tap Wavelength in Air/Vacuum. A confirmation message appears.

Tap Yes. To cancel, tap No.
When you tap Yes, the displayed waveforms, moving markers, and fixed markers will be cleared.

™ Function

Wavelength
Calibration

Wavelength
Shift

Level Shift
0.000dB| Note

+ This function takes effect when a measurement is executed after the
setting is changed. It is not applied to the waveform that has already been
measured.

* When the setting is changed, in Air (in Air mode) or in Vacuum (in
Vacuum mode) is displayed, respectively, at the bottom of the waveform

L by

screen.
*  When the horizontal scale unit is frequency or wavenumber, the mode is
More 174 J fixed at Vacuum, regardless of this setting.
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Setting the center wavelength (center frequency or center
wavenumber)

There are four ways to set the center wavelength, center frequency, or center wavenumber:

» Setting the center wavelength (center frequency or center wavenumber) on the Center menu

+ Setting the start and stop wavelengths (start and stop frequencies or start and stop
wavenumbers) on the Center menu

+ Setting using one-action

» Setting the center wavelength (center frequency or center wavenumber) to the moving marker
wavelength (frequency or wavenumber)

Switching between the wavelength, frequency, and wavenumber displays
Set the horizontal scale to nm, THz, or cm-1 using the horizontal scale settings on page 2-1.
The setup item switches between wavelength, frequency, and wavenumber displays according
to the setting.

Setting the center wavelength (frequency or wavenumber) on the Center
menu
7. Press CENTER. The Center menu appears.
2. Tap Center. ACENTER setting window appears.
3. Enter the center wavelength (frequency or wavenumber) in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting example (for center wavelength)

Reoo .

FIX
: 1
[_775.000/nm spaN:__850.0jnm (ﬂ
[ 1] smpi__ 4251(8)] (i
1200.000nm
BEEEE
> Center
775.000nm

""""" Mean WL
-> Center

= =

BHon

input new value

v

View Scale
-> Measure

@
85.00nm/D 1200.000 nm |:|

AuT [AuUT [AuT [swe[smo <
SRC ‘REF ‘CTR ‘1—2 |OTH ‘ ‘ RPT ‘ SGL

Note
» The assigned value is applied to the measurement conditions area.
* When a setting is changed, appears in the measurement condition area.
» If you enter a value outside the setting range, the closest allowed value is assigned.
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Setting the center start and stop wavelengths (frequencies or
wavenumbers) on the Center menu

7. Press CENTER. The Center menu appears.

Setting the start wavelength (frequency or wavenumber)
2. Tap Start. A START setting window appears.

3. Enter the start wavelength (frequency or wavenumber) in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting the stop wavelength (frequency or wavenumber)
4. Tap Stop. A STOP setting window appears.
5.  Enter the stop wavelength (frequency or wavenumber) in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting example (for start wavelength)

2023 Jul 28 11:09 'IK:I Function
E /D5P)

/BLK| [Center

Btk

ol

[\ 775.000nm
/BLK

" Function

Center
775 A0Onm|

775.000]nm spaN:_ 850.0/nm

St
°p 1 SMPL{__ 4251(A stop
1200.000nm| 1200.000nm|
START
— —0 Peak WL
-> Center e -> Center
350.000nm
MeanwL ([ T .
,fégm, input new value hﬂeg';n\ﬂ,
Eon on

View Scale View Scale
-> Measure -> Measure
85.00nm/D 1200.000nm |:|

AUT [AUT [ AUT [SWP[SMO <
SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT‘SGL

Note

» The assigned value is applied to the measurement conditions area.
* When a setting is changed, appears in the measurement condition area.
» If you enter a value outside the setting range, the closest allowed value is assigned.
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Setting using one-action

1.
2.

Press CENTER. The Center menu appears.
Tap one of the following four menus.

Tap Peak WL -> Center:

The center wavelength (frequency or wavenumber) is set to the peak wavelength (frequency or
wavenumber).
Tap Mean WL -> Center:

The center wavelength (frequency or wavenumber) is set to RMS 20dB center wavelength
(frequency or wavenumber).

Tap Auto Center Off On to select On:

The peak wavelength (frequency or wavenumber) of the measured waveform is assigned
automatically to the center wavelength (frequency or wavenumber) for each sweep.

Tap View Scale -> Measure:

The center wavelength (frequency or wavenumber) is set to the currently displayed ZOOM scale (see

section 4.1). This is used in the center wavelength (frequency or wavenumber) measurement of the
next sweep.

™ Function

Center
775.000nm

< Stop.
1200.000nmM|

— Set to the peak value

~&w  ZSet to the RMS 20dB center wavelength

= Automatically set for each sweep

-> Measure

—+ Set to the currently displayed zoom scale

=
2
o
8
&

[

Setting the center wavelength (frequency or wavenumber) to the moving
marker wavelength (frequency or wavenumber)

1.

Press MARKER. The Marker menu appears.

2. With the moving marker (see section 5.1) displayed, tap Marker-> Center.

The center wavelength (frequency or wavenumber) is set to the moving marker wavelength
(frequency or wavenumber). The displayed waveform is redrawn according to the set center
wavelength (frequency or wavenumber).

E Function
Marker Active

off [off

Set Marker

Clear Marker

LIA

Marker
Setting
Normal

Marker
-> Center

i

-» Zoom Citr
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Setting the sweep span

There are four ways to set the sweep span:

» Setting the sweep span in the Span menu

» Setting the start and stop wavelengths (start and stop frequencies or start and stop
wavenumbers) on the Span menu

» Setting using one-action

» Setting the measurement sweep span to the span between line markers L1 and L2

Switching between the wavelength, frequency, and wavenumber displays
Set the horizontal scale to nm, THz, or cm-1 using the horizontal scale settings on page 2-1.
The setup item switches between wavelength, frequency, and wavenumber displays according
to the setting.

Setting the sweep span in the Span menu
7. Press SPAN. The Span menu appears.

2. Tap Span. A SPAN setting window appears.

3. Enter the sweep span in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting example (wavelength sweep span)
2023 Jul 28 11:'5 Remrooai

[ 775000hm  span{_8500)om Qﬂ

1 smpL| a251A) Stop
1200.000nm
SPAN Q

850.0nm

input new value Onm Sweep

) - Minimum|
o == ]

eeeeeeee

85.00nm/D 1200.000nm |:|

AUT [AUT [AUT [swp [smo S
SRC ‘REF ‘CTR ‘1—2 ‘OTH ‘ ‘ RPT | seL

Note
» The assigned value is applied to the measurement conditions area.
* When a setting is changed, appears in the measurement condition area.
» If you enter a value outside the setting range, the closest allowed value is assigned.
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Setting the center start and stop wavelengths (frequencies or
wavenumbers) on the Span menu

7. Press SPAN. The Span menu appears.

Setting the start wavelength (frequency or wavenumber)
2. Tap Start. A START setting window appears.

3. Enter the start wavelength (frequency or wavenumber) in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting the stop wavelength (frequency or wavenumber)
4. Tap Stop. A STOP setting window appears.
5.  Enter the stop wavelength (frequency or wavenumber) in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting example (for start wavelength)
"7 Function 2023 Jul 28.11:18 R runction

F[AWRITE /D5P
Span -
P FIX LK
B K
25N Nne|
LK

Start
).000nm
_ 775.000|nm SPAN:  850.0/nm

Stop 1 swpL| 425104 Stop
1200.000nm 1200.000nm

START [x)

o AN
-> Span T -> Span
350.000nm

Onmsweep || |
Time

Onm Sweep
Time

- - Minimum
o == ]

input new value

Minimum| EERS——

View Scale View Scale
-> Measure -> Measure
|:| 85.00nm/D 1200.000nm |:|

Note
* The assigned value is applied to the measurement conditions area.
* When a setting is changed, appears in the measurement condition area.
» If you enter a value outside the setting range, the closest allowed value is assigned.
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Setting using one-action
7. Press SPAN. The Span menu appears.

2. Tap one of the following two menus.

Tap AA -> Span:

The sweep span is set to RMS 20 dB span x 6 of the active trace waveform.
Tap View Scale -> Measure:

The sweep span is set to the currently displayed ZOOM scale (see section 4.1). In the next sweep,
the displayed waveform will be redrawn according to the set sweep span.

E Function

View Scale
-> Measure

—+ Set to the currently displayed zoom scale

Setting the measurement sweep span to the span between line markers
L1 and L2

N

Press MARKER. The Marker menu appears.

2. Tap More 1/3. The More 2/3 menu appears.

3. With line markers L1 and L2 displayed (see section 5.2), tap Marker L1-L2 -> Span. The
sweep span is set to the span between line markers L1 and L2.

™ Function

Marker Active
o

S

al

Clear Marker

Marker
Setting
Normal

ine
Marker 4
[#%i On

.
o

Marker L1-L2
-> Span

->Zoom Span

All Marker
Clear

Line Marker
(Al Clear

More 1/3

More 2/3 J

Note

« If only line marker L1 is displayed, the sweep stop position is set to the
right edge of the screen. If only L2 is displayed, the sweep start position
is set to the left edge of the screen.

* The Marker L1-L2 -> Span menu cannot be used under the following
conditions.

* When both L1 and L2 are off
* When the span of the active trace is 0 nm

IM AQ6373E-01EN
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Explanation

Horizontal scale

Wavelength display mode

» Measured waveforms are displayed with the horizontal scale set to wavelength.
» The measurement scale and display scale are set in terms of wavelength.

» The horizontal scale unit of marker values and analysis results is wavelength.

Frequency display mode

* Measured waveforms are displayed with the horizontal scale set to frequency.
* The measurement scale and display scale are set in terms of frequency.

» The horizontal scale unit of marker values and analysis results is frequency.

Frequency display mode

+ Measured waveforms are displayed with the horizontal scale set to wavenumber.
* The measurement scale and display scale are set in terms of wavenumber.

» The horizontal scale unit of marker values and analysis results is wavenumber.

Displayed units for horizontal scale and marker values

The unit displayed for marker values (wavelength, frequency, or wavenumber) can be set
separately from the waveform display’s horizontal scale unit (wavelength, frequency, or
wavenumber) set with Horizontal Scale under SETUP. The default unit is nm.

(For example, it is possible to set the horizontal scale to frequency display mode and marker
values to wavelength display mode.)

Note

The Marker Unit setting changes in sync with the Horizontal Scale setting, but changing the Marker
Unit will not change the Horizontal Scale setting.

Center wavelength (frequency or wavenumber)

Start wavelength (frequency or wavenumber)

Stop wavelength (frequency or wavenumber)

Set the horizontal scale to nm, THz, or cm™" using the horizontal scale settings on page 2-1. The
display mode switches between wavelength, frequency, and wavenumber displays according to the
setting.

The selectable ranges for each item are as follows:

Display mode Center Start Stop

Wavelength (nm) 350.000 to 1200.000 1.000 to 1200.000 350.000 to 1625.000
Frequency (THz) 250.0000 to 856.5000 60.0000 to 250.0000 250.0000 to 999.9000
Wavenumber (cm~') 8334.000 to 28571.000 1000.000 to 28571.000 8334.000 to 38690.000
Value steps

When COARSE is selected, you can change the value in steps of 1 nm (0.1 THz or 1 cm™).

Otherwise, you can change the value in steps of 0.1 nm (0.01 THz or 0.1 cm™).

2-8
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Note

When you set the start wavelength or stop wavelength, the sweep span will change because the
other wavelength does not change. The center wavelength will also change.

» Changing the center wavelength will not change the sweep span.

» The above description also applies to the frequency and wavenumber display modes.

One-action
This is a general term for the operations that use data from the active trace waveform to set
measurement conditions. To use them, a waveform must be displayed in the active trace.

Peak WL -> Center

The center wavelength is set to the wavelength at the peak value of the active trace
waveform.

When executed, the specified center wavelength is displayed in a center wavelength setting
window. Then, you can further change the center wavelength.

The same is true for the center frequency and center wavenumber.

Mean WL -> Center

The center wavelength is set to the average (RMS 20 dB center wavelength) of the
spectrum in the range from the peak of the active trace waveform down to the threshold (20
dB). Then, you can further change the center wavelength.

The same is true for the center frequency and center wavenumber.

Auto Center Off/On

This function sets whether Peak WL -> Center is executed for each sweep.

When this function is set to ON, the peak in the active trace waveform is automatically
detected and assigned to the center wavelength for each sweep.

The active trace must be set to WRITE.

When set to On, is highlighted at the bottom of the screen.

The same is true for the center frequency and center wavenumber.

IM AQ6373E-01EN
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

¢ View Scale -> Measure
The measurement scale (Center, Start, Stop, Span) is set to the currently set zoom scale

(Zoom Center, Zoom Span, Zoom Start, Zoom Stop).
The set scale becomes the measurement scale for the next sweep.

Moving marker

Marker -> Center

The center wavelength is set to the moving marker wavelength. The displayed waveform is
redrawn according to the set center wavelength.

The same is true for the center frequency and center wavenumber.

Sweep span

Set the horizontal scale to nm, THz, or cm™" using the horizontal scale settings on page 2-1. The
display mode switches between wavelength, frequency, and wavenumber displays according to the
setting.

The selectable ranges for each sweep span are as follows:

Wavelength sweep span (frequency or wavenumber)
Start wavelength (frequency or wavenumber)
Stop wavelength (frequency or wavenumber)

Display mode Sweep span Start Stop

Wavelength (nm) 0, 0.5 t0 850.0 1.000 to 1200.000 350.000 to 1625.000
Frequency (THz) 0, 0.05 to 610.00 10.0000 to 856.5000 250.0000 to 999.9000
Wavenumber (cm~") 0, 0.5 to 20238.0 1000.000 to 28571.000 8334.000 to 38690.000
Value steps

¢ Sweep span
When COARSE is selected, you can change the value in 1-2-5 steps. Otherwise, you can
change the value in steps of 1 nm (0.1 THz or 1 cm™).
¢ Start and stop
When COARSE is selected, you can change the values in steps of 1 nm (0.1 THz or
1 cm™"). Otherwise, you can change the value in steps of 0.1 nm (0.01 THz or 0.1 cm™).

Note
*  When you change the sweep span, the start wavelength and stop wavelength will change. The
center wavelength will not change.

*  When you change the center wavelength, the start wavelength and stop wavelength will change
but the sweep span will not.

* When you set the start wavelength or stop wavelength, the sweep span will change because the
other wavelength does not change. The center wavelength will also change.

» The above description also applies to the frequency and wavenumber display modes.
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

One-action
This is a general term for the operations that use data from the active trace waveform to set
measurement conditions. To use them, a waveform must be displayed in the active trace.

¢ AA->Span
The sweep span is set to six times the spectral width based on the RMS method (20 dB
threshold) of the active trace waveform.

e View Scale -> Measure
The measurement scale (Center, Start, Stop, Span) is set to the currently set zoom scale
(Zoom Center, Zoom Span, Zoom Start, Zoom Stop).
The set scale becomes the measurement scale for the next sweep.

Line Markers

Marker L1-L2 -> Span

The sweep span is set to the span between line markers 1 and 2.
The setting range is within the available ranges of each model.

IM AQ6373E-01EN
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2.2 Wavelength Resolution

Procedure

Set the horizontal scale to nm, THz, or cm~" using the horizontal scale settings in section 2.1. The
display mode switches between wavelength, frequency, and wavenumber according to the setting.

7. Press RESOLN. A Resolution menu and RESOLUTION setting window are displayed.

(The same window appears when you tap Resolution on the Setup menu that appears when you press
SETUP.)

You can set the value by either of the following methods.

Selecting by tapping the menu
2. On the Resolution menu, tap the resolution you want.

Selecting on the RESOLUTION setting window

2. On the RESOLUTION setting window displayed in step 1, tap — or +. When the value on
the RESOLUTION setting screen is equal to any of the values on the Resolution menu,
the value on the Resolution menu is highlighted.

3. When the resolution you want to use is highlighted, tap Exit.
If you enter a value not on the Resolution menu, the closest available value on the menu is applied.

Display example on the standard model

2023 Jul28 11:31 R=r.

5nm
(5.000nm)

g |

(10.000nm)

—

[ 775.000jnm spaN:__ 850.0jnm

0.1
‘ 1 ‘ SMPL:l 4251(A)‘ L(ojrggnm)
sowon Qe
,,,,,,,, (0.200nm)
1nm
input new value ?d?g‘o’gnm)
""""" o == )+
N —— |:|
2nm
(2.000nm) ‘ ’—‘

More 1/2 More 2/2

Exit Bt
85.00 nm/D 1200.000nm! L

Note

If the sweep span, sampling points, or resolution setting is inappropriate, is displayed.

What to do when “UNCAL” is displayed

Perform any of the following:

* Decrease the sweep span.

* Increase the sampling points.

* Lower the resolution (increase the value).

» Tap Sampling Points AUTO on the Setup menu.

When the sweep span, sampling points, and resolution settings become appropriate, the
disappears.

212

IM AQ6373E-01EN



2.2 Wavelength Resolution

Correcting the Resolution

7. Press SETUP. A setup menu is displayed.
2. Tap More 1/2. The More 2/2 menu appears.
3. Tap Resolution Correction. Each time you tap, the value switches between ON and OFF.

ﬁ Function E Function
Resolution Pulse Light
Measure
Tnm| Off)

Sensitivity [Trigger
O

Setting

N/AUTG

Average Horizontal
Times
nm|

Resolution
Correction
o

Off[ely

Fiber
Core Size

B Large

More 1/2 More 2/2 J

Note

» Since the wavelength resolution function is set according to the monochromator slit width, the setting
resolution and actual resolution may not match. For this instrument, if the resolution is set to 0.1 nm, the
actual resolution will be 0.1 nm for a 450 nm wavelength, and 0.07 nm for a 850 nm wavelength.

 If the Resolution Correction function is turned ON, measured data is processed by the software so that
it matches the set resolution. The Resolution Correction function is available when the resolution is set
between 0.1nm

and 10.0 nm. The Resolution Correction function is only available when the horizontal axis is in wavelength
mode. It cannot be used in Frequency mode.
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2.2 Wavelength Resolution

Explanation

Wavelength resolution (frequency and wavenumber)

The available resolution settings are as follows:

Standard model (suffix code -10)

Display mode Settings

Wavelength 0.02 nm, 0.05 nm, 0.1 nm, 0.2 nm, 0.5 nm, 1 nm, 2 nm, 5 nm, 10 nm

Frequency 4 GHz, 10 GHz, 20 GHz, 40 GHz, 100 GHz, 200 GHz, 400 GHz,
1000 GHz, 2000 GHz

Wavenumber  0.05cm™,0.1cm™,0.25¢cm™", 0.5ecm™, 1 ecm™, 25¢cm™", 5ecm™,
10 cm™, 25 cm™"

High Resolution model (suffix code -20)

Display mode Settings

Wavelength 0.01 nm, 0.02 nm, 0.05 nm, 0.1 nm, 0.2 nm, 0.5 nm, 1 nm, 2 nm
Frequency 10 GHz, 20 GHz, 40 GHz, 100 GHz, 200 GHz, 400 GHz
Wavenumber 0.1cm™,0.25cm™, 05cm™, 1ecm™, 2.5 cm™, 5 cm™

Limited model (suffix code -00)

Display mode Settings

Wavelength 0.1 nm, 0.2 nm, 0.5 nm, 1 nm 2 nm, 5 nm

Frequency 20 GHz, 40 GHz, 100 GHz, 200 GHz, 400 GHz, 1000GHz
Wavenumber 0.25cm™, 0.5cm™, 1em™, 2.5cm™, 5ecm™, 10 cm™

Conditions that do not cause UNCAL

Sampling intervals that do not cause UNCAL (see section 2.3) vary depending on the setting
resolution and the setting of the resolution correction function.

For example, to prevent UNCAL from occurring at a resolution of 0.05 nm and with the resolution
correction function turned off, the sampling interval must be 0.01 nm or less. To measure at 20 nm
sweep span, the sample points must be set at least to 20 + 0.01 + 1 = 2001. For details, see “Number
of samples (Sampling Points)” in section 1.1.

Resolution Setting of 0.01 nm
This setting is valid when the measured wavelength range is 350 nm to 600 nm. You can set 0.01

nm in other wavelength bands, but the resolution is the same effective resolution value as when set
to 0.02 nm.

Resolution Setting of 10 nm

This setting is valid when the measured wavelength range is 470 to 1200 nm. You can set 10 nm in
other wavelength bands, but the resolution is the same effective resolution value as when set to 5
nm. Also, the effective resolution when set to 10 nm is approximately 8 nm even at the widest.
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2.3 Sampling

Procedure

There are three ways to set sampling:

» Setting the sampling points
» Setting the sampling interval

» Automatically setting the sampling points or sampling interval according to the sweep span and
resolution setting

7. Press SETUP. The Setup menu appears.
2. Tap one of the following three menus.

Tap Sampling Points AUTO:
Sampling points or sampling interval is automatically set according to the sweep span and wavelength

resolution setting. The procedure ends here.

Tap Sampling Points:

After tapping, set the sampling points. Proceed to step 3.
Tap Sampling Interval:

After tapping, set the sampling interval. Proceed to step 3.

If you have tapped Sampling Points or Sampling Interval

3. Enter the sampling points or sampling interval in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting screen when
Sampling Points is tapped /e

SAMPLING POINT

%]

6001
input new value

A=
FEG) e

[+)[=][e]

T Function

Resolution
nm|

Sensitivity
N/AUTO)

0]

Enter

Note

More 1/2

+ If the sweep span, sampling points, or resolution setting is inappropriate, is displayed.
+ For instructions on what to do when |ca| is displayed, see section 2.2.
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2.3 Sampling

Explanation

Sampling points (the number of points to measure in a single
sweep)

Set the number of measurement points per set sweep span.
Selectable range: 101 to 200001

Relationship between sampling points, sampling interval, and
sweep span

The relationship between sampling points, sampling interval, and sweep span is as follows:

. . Sweep span
Sampling points = — +1
Sampling interval

Given the same sweep span, the sampling points are automatically determined when the interval is
known, and vice versa.
For the sweep span setting range, see the explanation in section 2.1, “Measurement Range.”

Note
* Increasing the sampling points or decreasing the sampling interval reduces the sweeping speed.

» Settings that would cause the number of samples in the sweep span to be extremely small cannot be
specified.

+ Changing the sampling points also changes the sampling interval accordingly.

Relationship between the sampling interval and wavelength
resolution

If settings are entered such that the sampling interval determined by the sweep span and sampling
points is extremely long relative to the wavelength resolution, data dropout may occur. In such
cases, UNCAL (see section 2.2) is displayed. Enter settings that are appropriate for the resolution.

Sampling Points AUTO

Sampling points or sampling interval is automatically set according to the sweep span and
wavelength resolution setting.

The sampling intervals that do not cause UNCAL vary depending on the resolution setting.

For example, to prevent UNCAL from occurring at a resolution of 0.05 nm, the sampling interval
must be 0.01 nm or less. To measure at 20 nm sweep span, the sample points must be set at least
to 20 + 0.01 + 1 = 2001. For details, see “Number of samples (Sampling Points)” in section 1.1.

2-16 IM AQ6373E-01EN



2.4 Measurement Sensitivity

Procedure

7. Press SETUP. The Setup menu appears.
2. Tap Sensitivity. The Sensitivity menu appears.

3. Tap Sensitivity Select. A Sensitivity selection menu and SENSITIVITY setting window are
displayed.
(You can also display the same menu by pressing SENS instead of using SETUP.)

You can set the value by either of the following methods.

Selecting by tapping the menu

4. Tap More 1/2 and More 2/2 to view the available values in the menus. Tap the sweep
measurement sensitivity you want to use. The minimum power value corresponding to

the selected measurement sensitivity appears in the Sensitivity Level menu.

Selecting on the SENSITIVITY setting window

4. Onthe SENSITIVITY setting window displayed in step 3, tap — or +. On the More 1/2 and
More 2/2 menus, the highlighted value changes every time you tap.

5. When the measurement sensitivity you want to use is highlighted, tap Return. The
minimum power value corresponding to the specified measurement sensitivity appears in
the Sensitivity Level menu.

Display example on the standard model

2023 Jul 28 13144 Remcoontine

ol (UGEIDIE]
(-45dBm)

LN/HOLD ‘

Remroonio

T Function | p— |

Resolution Sensitivity
Select -
1nm| N/AUTO

Sensitvity || |joeenny
- || Level
N/AUTO) -57dBm| T sonn TE0lm

Times 1 smp|  4251(A)

MID
(-74dBm)

HIGH1(x2)
(-79dBm)

(-47dBm)

N/AUTO(x2)
(-55dBm)

SENSITIVITY [x)
N/AUTO
input new value
Interval || || ]
0.200nm

HIGH3
(-91dBm)

MID(x2)
(-73dBm)

Chop Mode More 172 More 2/2
SWITCH

fSensitivi sensitvity
] =
eturn

More 1/2 J Return Re Return
85.00 nm/D 1200.000 nn
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2.4 Measurement Sensitivity

Setting the measurement sensitivity by entering the measurement
level directly

3. Tap Sensitivity Level. The SENS LEVEL setting window appears.

4. Enter the approximate minimum power value you want to measure in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

5. Tap Return.

2023 )ul 281350 K Function

AWRITE

™ Function
Sensitivity
Select
N/AUTO|

Sensitivity
Level »
-57dBm
775.000[nm SPAN:| _ 850.0jnm

Tosp Rl
VK| [Sensitivity
78K | Select

1 SMPL| 4251(A;
SENS LEVEL Q

-57dBm

input new value

o ==

Chop Mode Chop Mode

SWITCH| SWITCH|

85.00 nm/D 1200.000 nm!

Note

» The specified measurement sensitivity is applied to the measurement conditions area.

*  When the measurement sensitivity is changed, appears in the measurement condition area.

» There are pulse light measurement and average times settings that are not selectable for those with (x2)
displayed in Measurement Sensitivity. If any of these values is specified when (x2) is selected, a warning
message will be displayed, and the settings will be changed automatically. For details, see “Example of
changes made automatically when you tap measurement sensitivity (x2)” in the explanation. For details
on measurement sensitivity, see section 2.4. For details on average times, see section 2.7.
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2.4 Measurement Sensitivity

Setting CHOP MODE
3.  Tap Chop Mode to select Off or SWITCH.

5 Function
Sensitivity

Sensitivity
evel
-74dBm

=

Chop Mode

SWITCH|

fSensitivity

TR

Note

* When CHOP MODE is set to SWITCH, “/SW” is added in the corresponding sensitivity menu.
MID(x2)/SW, MID/SW, HIGH1(x2)/SW, HIGH1/SW, HIGH2(x2)/SW, HIGH2/SW, HIGH3(x2)/SW,
HIGH3/SW

+ If Chop mode is changed to SWITCH when pulse light measurement sampling is set to Gate Mode, a

warning message will appear, and pulse light measurement will be turned off automatically.
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2.4 Measurement Sensitivity

Explanation

Measurement sensitivity

Select the measurement sensitivity from the following:

N/HOLD(x2) N/HOLD N/AUTO(x2) N/AUTO
NORMAL(x2) NORMAL MID(x2) MID
HIGH1(x2) HIGH1 HIGH2(x2) HIGH2

The following measurement sensitivities are available on the standard and high resolution models. They are
not available on the limited model.
HIGH3(x2) HIGH3

* If you select NJHOLD, the analog amplifier circuit is set to fixed gain mode. The gain is set
according to the reference level set in section 2.5. If the gain is fixed, the measurement range
is from “reference level — 20 dBm” to “reference level + 10 dBm” due to the limited effective
measurement range.
* If you select a setting other than N/HOLD, the analog amplifier circuit is set to auto gain mode.
This mode allows a wider range of levels to be measured in a single sweep.
* You can select double speed mode, which measures at a sweep speed that is about twice as fast
as usual. “(x2)” is appended to the sensitivity setting name such as NORMAL(x2) and MID(x2).
» The double speed mode is suitable for measuring light sources, such as LED light sources,
where the level change of the spectral shape is relatively gradual.
This mode has the following features.
* The noise level is approximately 2 dB higher than normal.
 If used under UNCAL conditions, for waveforms that have sharp spectral shape changes,
such as those produced by the DFB-LD, the level and wavelength measurement accuracies
may degrade. Use it after checking the measurement spectrum.

Measurement sensitivity by entering the measurement level
directly

Enter the approximate minimum power value you want to measure, and the measurement
sensitivity will be set automatically.

Example of changes made automatically when you tap measurement sensitivity (x2)
Settings are changed automatically to those suitable for measuring at measurement sensitivity (x2).
Be sure to check the settings after changes are made.

ltemn Setting
Before change After change
Peak Hold
Pulse Light Measure | Ext Trigger Mode OFF
Gate Mode
Average times 2 or more 1
(Average Times)

2-20 IM AQ6373E-01EN



2.4 Measurement Sensitivity

CHOP mode

When the CHOP mode is set to SWITCH, measurements are made while reducing the stray light
in the monochromator, which is generated according to the intensity of the input light power. The
measurement time is doubled, but a wide dynamic range can be measured.

You can set SWITCH when the following measurement sensitivity is selected.

MID(x2), MID, HIGH1(x2), HIGH1, HIGH2(x2), HIGH2, HIGH3(x2), HIGH3

CHOP mode feature

CHOP mode Features

Advantages

Disadvantages

Off The stray light component is
also measured.

Measurement time

is shorter than when
CHOP mode is set to
SWITCH.

Since the stray light component
is also measured, low level
components are inaccurate
when the power of the light
source is high.

SWITCH Two sweeps are made in one
measurement. Only the stray
light component is measured
in the first sweep, and high
dynamic measurement is
possible by subtraction.

Stray light suppression ratio:
80 dB (Typ.) or more

A measurement can
be made in a short
time with the stray light
removed.

If the measurement time is long,
the measurement is affected by
variation in the measured light
source over time.

IM AQ6373E-01EN
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2.5

Level Scale

When measurement waveforms are displayed, the level scale is displayed with absolute values. The
level scale with absolute values is the main scale and that with relative values the sub scale. For a
description of the sub scale, see section 2.6.

Procedure

7. Press LEVEL. The Level menu appears.

Changing to the log scale display

2. Tap Log Scale. The vertical scale is displayed with the currently set log scale value. At
the same time, the LOG SCALE setting window appears.

3.  Enter the log scale value in the displayed window.

Configuring the level scale with absolute values (main scale)

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

T Function
Reference
Level

Peak Level
-> Ref Level

// AQ6373E OPTICAL SPECTRUM ANALYZER //

2023 Jul 28 13:56

Auto
Ref Level

Bion

Level Unit

[EEIR dBm/nm|

Main Scale
Initialize

[Level

More 1/2 J

'E Function

r T AAn AWRITE /D5P|
20001 Reference
A0002:
A0003:
A0004:
A0005:
<Meas. Conditions>
10.0d8/D
START{ _ 350.000jnm  sToP{ _1200.000nm CENTER[ _ 775.000jnm spaN:|__ 850.0jnm _
RES| inm  sENs{N/AUTO | AVG] 1] smpL[  4251(A
10.0|
REF LEVEL Q
-10.0dBm (
-10.0[REF
0 - iPeak Level
m) input new value - Ref Level
((conrsE)
v = —
-30.0| Ref Level
Off [elyf
Level Unit
-50.0] LI dBm/nm|
Main Scale
100 nitialize
de/D
-70.0|
[Level
More 172
-90.0
350.000nm in Vacuum 775.000nm 85.00 nm/D 1200.000 nm
AUT | AUT | AUT

SR
]2

AuT YO
[SEW ANA | SRC | REF |CTR

SWP | SMO <
el |
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2.5 Level Scale

Changing to the linear scale display
2. Tap Linear Scale. The vertical scale is displayed with the currently set linear scale value.
3. Tap Linear Base Level. The BASE LEVEL setting window appears.

4. Enter the value at the bottom of the scale in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

9 Function ] Function 7/ AQ6373E OPTICAL SPECTRUM ANALYZER // i H Jul 28 1 ™7 Function
Reference Reference Looot: A/An: Nhroe JELK | [Reference
Len Level £0002: /BIK( [ Level
0.0 £0003:
£0004:
— 20005
<Meas. Conditions>
00dry 10.0d8/D|
. START] _ 350.000jnm  sTOP{ _1200.000/nm CENTER| _ 775.000/nm spany__ 850.0]nm
Linear Scale -, RES:| 1om sens{N/AUTO | Ava] 1] smpL{__ 4251(A
100.0[REF
KW BASE LEVEL
e o
Base Level »
ouw| Opw opw|

Pok Lovel || | e - - Peak Level
“> Ref Level Ref Level input new value > Ref Level

(coarsE)

[Auto Auto v E [Auto
Ref Level Ref Level 60. Ref Level

Eion Eiion ion
Level Unit Level Unit Level Unit
EEm <6/ W/ 10, W/
Main Scale Main Scale Main Scale
Initialize Initialize 100 Initialize

uw/D

More 1/2 More 1/2 More 1/2
.
350.000nm in Vacuum 775.000nm 85.00nm/D 1200.000 nm
WL

Wl ~ut [Aut [AuT [AuT [swesio S
bl oFs ANA‘SRC ‘REF |CTR ‘172 ‘OTH‘ ‘RPT‘SGL

Setting the vertical scale unit
2. Tap Level Unit. The vertical scale unit is changed.

The units that you can select vary depending on the specified horizontal scale unit,
o vertical scale, and reference level unit.
) Horizontal scale unit Vertical scale Reference level unit Vertical scale unit options
lnear Ste (Horizontal Scale) (Log/Linear Scale) (Reference Level) (Level Unit)
nm Log Scale — dBm, dBm/nm
Linear Scale pW pW, pW/nm
@ nW nW, nW/nm
uwW MW, uW/nm
fertee | mwW mW, mW/nm
Level Unit THz Log Scale — dBm, dBm/THz
EER derm/nm Linear Scale pW pW, pW/THz
itize nw nW, nW/THz
— uwW MW, uW/THz
mwW mW, mW/THz
J cm-1 Log Scale — dBm
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2.5 Level Scale

Setting the number of divisions in the vertical scale (only for log scale)

2. Tap Log Scale.
3. Tap More 1/2. The More 2/2 menu appears.
4. TapY Scale Setting. The Y Scale Setting menu appears.
5. Tap Y Scale Division. A menu appears for selecting the number of divisions.
6. Tap 8 or 10. The vertical scale is displayed with the specified number of divisions.
For linear scale, the number of divisions is fixed at 10.
'|\:|Fun:tion rEFun(tion '|‘:|Fun(ticn ISy [ Sy—— |
Reference ‘[()_S_ca_le B
ivision d »
<;;;;i;i:,r
8DIV|
Linear Scale Sub Scale Sub Ref level
Position
< 10.0%/D) ( 5DIV| ‘ ‘
Peak Level Peak Level Offset
-> Ref Level -> Ref Level Level
0.0dB|
‘Auto
Ref Level Ref Level Sub Scale
855 On| Offfel [o% On
Level Unit Level Unit \4 Sc_ale
[EEIR dBm/nm| [EER dBm/nm| ceting J =->
Main Scale MainScale || pousolad
Initialize Initialize Initialize ‘
¥ scale v Scale
i £ B
More 1/2 J More 1/2 J # More 2/2 J remm remm

Setting the reference level position on the screen (for log scale)

5. Continuing from step 4 in “Setting the number of divisions in the vertical scale,” tap Ref
Level Position. A window appears for setting the reference level position on the screen
(REF position).

6. Enter the number of divisions counted from the bottom of the waveform display area.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

» If the REF position value is greater than the number of divisions, it is reduced to the same value
as the number of divisions.

» For linear scale, the REF position is fixed at the top (fixed at 10 DIV).

7 Function 7/ AQB373E OPTICAL SPECTRUM ANALVZER // 2023 )1 28 P05 R Function
¥ Scale Aocot: A ¥ Scale
Division 20002 K| |Division
10| 0A0003: 10|
A0004:
Ref Level £0005:
Position . (|<Meas. Conditions>
EY
START{ _ 350.000nm  STOP{ _1200.000|nm CENTER _ 775.000/nm spAN{ _ 850.0jnm
............ Sub Ref level
Position RES nm  sEns{N/AUTO ] AVG] 1] svpL 4251(A) attion
5DIV T0.0) 5D1V]
REF POSITION Q
8DIV

10,
dam input new value

| @ =4

70,
[V scale ¥ scale
ISemr\g Setting

Return
-90.0)
350.000 nm in Vacuum 775.000 nm 85.00 nm/D 1200.000nm
WL

srC POl AuT [ AUT [AUT [AUT [swe | smo <
OFs ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH | | RPT ‘ SGL

BT
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2.5 Level Scale

Setting the reference level

There are three ways to set the reference level.

» Using the Reference Level parameter

» Using the one-action keys

+ Setting the reference level to the moving marker level

7. Press LEVEL. The Level menu appears.

Using the Reference Level parameter (log scale)

2. Ifthe vertical scale is not set to log scale, tap Log Scale. If the log scale is displayed,
proceed to step 3.

3. Tap Reference Level. The REF LEVEL setting window appears.

4. Enter the reference level in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

suoiIpuo9 juswainsesyy ayj buyyeg

1 Function // AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 Ju1 28 1405 Rmr 1
a : A-An: AWRITE /DS
Reference 0001
Level 0002:
-10.0dRm| 00031

mm) [|<Meas. Conditions>
_ staRt{_ 350.000lnm  sTop:[_1200.000)nm center{_ 775.000nm span{__850.0nm

RES| om  sens:N/AUTO ] AVG] 1] swvpL{  4251(A) Linear Scale
10.0|
REF LEVEL Q
-10.0dBm
dem input new value ?fageﬁv;lel
-30. Ref Level
orlel
Tevel Unit
-50.4 LR dBm/nm|
Main Scale
100 Initialize

de/o

-70.

More 1/2 More 1/2
-90.0)
350.000 nm in Vacuum 775.000nm 85.00nm/D 1200.000nm

COR |Res VL |WL | NOI ESell sRC EXEI AUT | AUT | AUT | AUT |SWP | SMO| | cor | 56 ISR
SIZ | COR | SHF | SHF | MSK [ 1-2 Kl ANA | SRC |REF |CTR [1-2 | OTH >

Note

The vertical scale setting is applied to the waveform display in real-time.
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2.5 Level Scale

Using the Reference Level parameter (linear scale)

2. Ifthe vertical scale is not set to linear scale, tap Linear Scale. If the linear scale is
displayed, proceed to step 3.

3. Tap Reference Level. The REF LEVEL setting window appears.

4. Enter the reference level in the displayed window. When you enter a value, a menu
appears for selecting the unit.

5. On the unit selection menu, tap the unit you want to use. The reference level will be set.

"7 Function S — 5 Function ST
Reference Reference Reference /Ete | [pW
Level Lev
Bl
g5 W
: joojnm span{__1200.0/nm
Linear Scale L 5001 LW
Linear H | | mW
Base Level Base Level
ouw| ow| REF LEVEL Q
Peak Level Peak Level Peak Level
-> Ref Level - Ref Level > Ref Level 100pW | |
o oo Ao -> v=—Enter the reference level.
Ref Level Ref Level Ref Level
e | me e B
Level Unit Tevel Unit Level Unit
dBm/nm| PW/nm| HW/nm|
Main Scale Main Scale Main Scale
Initialize Initialize Initialize
F\‘ m W\‘ Enter I
More 1/2 J More 1/2 J More 1/2 J
120.00nm/D 2400.000nm

Note

If you enter the value using the rotary knob or by tapping — and + on the setting window, the reference
level will be set in the current unit.
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2.5 Level Scale

Setting using one-action

2.

Tap one of the following two menus.

Tap Peak Level -> Ref Level:

The reference level is set to the peak level of the active trace waveform. The specified reference

level is displayed, and the displayed waveform is redrawn according to the new reference level.

Tap Auto Ref Level Off On to select On:

For each sweep, the reference level is set to the peak level of the active trace waveform.

» This does not work when the active trace is set to a type other than Write (Max Hold, Min Hold,
Calculate, Roll Average).

 If this soft key is on, @ at the bottom of the screen will be highlighted.

'|§:| Function
Reference
Level
100pW|

Log Scale

10.0dB/D|

Linear
Base Level

O

Peak Level

>Rl — Sat to the peak level value

|Auto

etesagoy Automatically set to the peak level
for each sweep

M uw/nm
Main Scale
Initialize

More 1/2

~

Setting the reference level to the moving marker level

1.
2.

Press MARKER. The Marker menu appears.

With the moving marker (see section 5.1) displayed, tap Marker -> Ref Level. The
specified reference level is displayed, and the displayed waveform is redrawn according

to the new reference level.

'|\:| Function

Marker Active
ofiEm
Set Marker

Marker
-> Center

Marker
-> Zoom Ctr

Marker
-> Ref Level

Clear

Marker

More 1/3

BUKEL
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2.5 Level Scale

Explanation

Level scale with absolute values (main scale)

Log Scale **.*dB/D

This soft key switches the vertical scale to log display and sets the scale.

Setting range: 0.1 dB/DIV to 10.0 dB/DIV

You can set it in steps of 0.1 dB. When you tap COARSE, you can set it in steps of 1-2-5 (e.g.,
1 dB/DIV — 2 dB/DIV — 5 dB/DIV).

When you change this setting, the displayed waveform is redrawn according to the new scale.
If you specify a scale greater than 5 dB/DIV in fixed range mode (measurement sensitivity
N/HOLD(x2) or N/HOLD), a warning will be displayed because the top and bottom of the
waveform will not be measured correctly.

Measurement sensitivity and effective vertical scale range

If the measurement sensitivity is set to N/HOLD, the internal amplifier is set to fixed gain. The
gain is set automatically from the five available settings depending on the reference level (REF)
setting. The effective range of measurement data is limited to the following range relative to
the reference (REF) level.

REF — 20 dBm < (effective range) < REF + 10 dBm

If the scale is set to 10 dB/DIV, the display will fall outside the effective range. The waveform
between the top edge of the screen to REF + 10 dBm and that between the bottom edge to
REF — 20 dBm will be inaccurate.

If the measurement sensitivity is set to NJHOLD, we recommend that you use the level scale
at 5 dB/DIV or less.

If the measurement sensitivity is N/AUTO, MID, or HIGH 1 to 3, auto gain is used allowing a
wide level range to be measured in one sweep. Select the appropriate sensitivity according to
the reception level necessary for measurement.

The explanation above of the measurement sensitivity and effective vertical scale range
applies also when the measurement sensitivity is set to rapid mode (measurement sensitivities
with x2 indication).

Linear Scale
This soft key sets the scale to linear scale.
Set the scale per division using the reference level.
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2.5 Level Scale

Linear Base Level **.*mW

This soft key is used to set the value at the bottom of the scale when the vertical scale is set
to linear scale. This soft key is disabled when the vertical scale is set to log scale.

Selectable range: 0.0 to Ref level x 0.9

You can set it in steps of 0.1. When you tap COARSE, you can set it in steps of 1. You can set
the same unit as the reference level unit.

When you change this setting, the displayed waveform is redrawn according to the new scale.
The scale display at the upper left of the waveform is set to 1/10 of [reference (ref) level -
bottom (Base) level (*W/D).

For details on the reference level setting, see the explanation provided later.

Level Unit dBm dBm/nm
This soft key sets the display to dBm or dBm/nm when the vertical scale is set to log scale.
dBm: Power per resolution (absolute power)
dBm/nm: Power per nm (power spectral density)
For details on how to use dBm and dBm/nm, see “Power spectral density display” in “Features.”
If you set a calculated waveform to power spectral density, the level unit is automatically set to
dBm. If power spectral density is assigned as the calculated waveform to Trace F and the unit
is set to dBm/nm, Trace F enters FIX mode, and the waveform is no longer updated.

Level Unit mW mW/nm

When the vertical scale is set to linear scale, this soft key switches the display between nW,
MW, mW, or pW (absolute power), and nW/nm, pyW/nm, mW/nm or pW/nm (power spectral
density).

Reference level

Log scale (Reference Level)
Setting range for the log scale’s reference level: —90.0 dBm to 30.0 dBm
You can set it in steps of 0.1. When COARSE is selected, you can set it in steps of 1.

Linear scale (Reference Level)

Setting range for the linear scale’s reference level: 1.00 pW to 1000 mW

When 1.00 to 9.99 (pW, nW, uW, mW) is selected, you can set it in steps of 0.01.

When 10.0 to 99.9 (pW, nW, pW, mW) is selected, you can set it in steps of 0.1.

When 100 to 999 (pW, nW, uW, mW) is selected, you can set it in steps of 1.

When COARSE is selected, you can set it in steps of 1-2-5 (e.g., 1 pW — 2 pW — 5 pW —
10 pW — 20 pW).

If you change the value from 999 to 1.00 or 1.00 to 999, for example, the unit will change (e.g.,
pW — nW or nW — pW).
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2.5 Level Scale

One-action keys

This is a general term for the keys that use data from the active trace waveform to set
measurement conditions.

To use them, a waveform must be displayed in the active trace.

¢ Peak Level -> Ref Level
The reference level is set to the peak level of the active trace waveform.
The specified reference level (peak level value) is displayed in a reference level setting
window. Then, you can further change the reference level.
Log scale’s variable range: —90.0 dBm to +30.0 dBm
Linear scale’s variable range: 1.00 pW to 1000 mW
If the peak level value exceeds the allowed range, it is set to the nearest value within the
range and a warning is displayed.

Moving marker

Marker -> Ref Level

The reference level is set to the level of the moving marker placed on the measured waveform.
The specified reference level and waveform are displayed in a reference level setting window.
Then, you can further change the reference level.

Log scale’s variable range: —90.0 dBm to +30.0 dBm

Linear scale’s variable range: 1.00 pW to 1000 mW

If the moving marker value exceeds the allowed range (the moving marker is at a point
where the level is =210 dBm), it is set to the nearest value within the range and a warning is
displayed.

In the following states, the Marker -> Ref Level key is disabled.

* When the moving marker is off (Marker Active is Off)

Main Scale Initialize

This function returns only the level scale (main scale of the vertical scale) to its original
condition after the waveform is moved or zoomed through dragging or pinching out or pinching
in. This is not synchronized to the sub scale display.
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2.6 Sub Scale

The level scale is displayed based on relative values when a differential waveform (based on LOG
values) or normalized waveform is displayed. The sub scale is the level scale with relative values. For
details on the level scale with absolute values (main scale), see section 2.5.

Procedure

Displaying the sub scale

Display the differential waveform or normalized waveform according to the procedure in section 4.5
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Auto scaling the sub scale

7. Press LEVEL. The Level menu appears.
2. Tap More to display the More 2/3 menu.
3. Tap Auto Sub Scale Off On to select On or Off.
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2.6 Sub Scale

Log display of the sub scale

3. Tap Sub Log. The sub scale is displayed with the currently set log scale value. At the same
time, the SUB SCALE LOG setting window appears.

4. Enter the log scale value in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting the offset

3. Tap Offset Level. An offset value setting window appears.

4. Enter the offset value in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
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Setting the REF position

Tap More to display the More 3/3 menu.

Tap Y Scale Setting. The Y Scale Setting menu appears.
Tap Sub Ref level Position. The REF POSITION setting window appears.

Enter the REF position in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting
Started Guide.

6. Tap Return.
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2.6 Sub Scale

Note

A sub scale is displayed when differential waveforms (based on log values) or normalized waveforms are
displayed. When these waveforms are superimposed on waveforms based on absolute values, the absolute
value scale is shown on the left and the relative value scale on the right at the same time. If the left scale is
changed to log (8 DIV) or linear (10 DIV), the sub scale is displayed to correspond to the DIV count on the
level scale.

Linear display of the sub scale

3. Tap Sub Linear. The sub scale is displayed with the currently set linear scale value. At the
same time, the SUB SCALE LIN setting window appears.

4. Enter the linear scale value in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting the bottom value
3. Tap Scale Minimum. The SCALE MIN setting window appears.

4. Enter the value at the bottom of the sub scale in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
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Setting the sub scale unit to dB/km

3. Tap Sub Scale (dB/km). The sub scale unit changes to dB/km. At the same time, the SUB
SCALE setting window appears.

4. Enter the dB per km in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

When displaying the loss characteristics of the optical fiber per unit of length (km)
5.  Continuing on from step 4, tap the Length. The optical fiber length setting window appears.

6. Enter the optical fiber length in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started
Guide.
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2.6 Sub Scale

Setting the sub scale unit to %/D

3.

Tap Sub Scale (%/D). The sub scale unit changes to %. At the same time, the SUB SCALE
setting window appears.

4

Enter the percentage per division in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
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Initializing the sub scale
3.

Tap Sub Scale Initialize. The sub scale will be initialized.
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2.6 Sub Scale

Explanation

Auto scaling of the sub scale (Auto Sub Scale Off On)

This soft key turns on or off the function that displays the sub scale through auto scaling after
calculations.

When this soft key is set to on and trace C is displayed, Sub Log or Sub Linear and Offset Level
change automatically. When these are changed, the displayed waveform is redrawn according to
the new scale.

Offset value of the sub scale (Offset Level)

This soft key is used to set the offset value. This soft key is valid when the sub scale is dB/D or dB/
km.

The selectable ranges are as follows:

dB/D:  0dB/D to +99.9 dB/D

dB/km: 0 dB/km to £99.9 dB/km

You can set it in steps of 0.1. When you tap COARSE, you can set it in steps of 1.

Sub scale REF position (Sub Ref level Position)

This soft key is used to the sub scale REF position.

You can set the REF position at the specified division counted from the bottom of the screen.
Selectable range: 0 to 10

You can set it in steps of 1. When you tap COARSE, you can set it in steps of 1-2-5.

Bottom value of the linear sub scale (Scale Minimum)

This soft key is used to set the bottom value of the scale. This soft key is valid when the sub scale
is set to Linear or %.

The selectable ranges are as follows:

Linear: 0 to sub scale value (***.*/D)x10

%: 0 to sub scale value (***.*%/D)x10

Sub Scale Unit (Sub Scale **.*dB/km)

This soft key sets the sub scale to dB/km.

Selectable range: 0.1 dB/km to 10.0 dB/km

You can set it in steps of 0.1. When you tap COARSE, you can set it in steps of 1-2-5.

When you change this setting, the displayed waveform is redrawn according to the new scale.

Length of the optical fiber (Length)

Sets the length of the optical fiber. This soft key is valid when the sub scale is set to dB/km.)
Selectable range: 0.001 km to 99.999 km
You can set it in steps of 0.1. When you tap COARSE, you can set it in steps of 1-2-5.
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2.6 Sub Scale

Sub scale unit %/D (Sub Scale **.*%/D)

This soft key sets the sub scale to %.

Selectable range: 0.5 %/D to 125 %/D

You can set it in steps of 0.1. When you tap COARSE, you can set it in steps of 1-2-5.

When you change this setting, the displayed waveform is redrawn according to the new scale.

Initializing the sub scale (Sub Scale Initialize)

This soft key returns only the sub scale to its original condition after the waveform is moved or
zoomed through dragging or pinching out or pinching in. This is not synchronized to the level scale
display.
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2.7 Noise Reduction

Procedure

Setting the average times

7. Press SETUP. The Setup menu appears.
2. Tap Average Times. The AVERAGE TIMES setting window appears.

3.  Enter the average times in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
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Setting smoothing

2. Press the More 1/2 soft key. The More 2/2 menu appears.
3. Tap Smoothing Off On to select On.
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2.7 Noise Reduction

Explanation

Average times

This soft key is used to set the average times for each point.
Selectable range: 1 to 999
You can set it in steps of 1. When you tap COARSE, you can set it in steps of 1-2-5.

Note
You cannot set the average times when the trigger input mode is set to Smpl Enable Mode.
You cannot set the average times when the pulse light measurement sampling is set to Gate Mode.

Smoothing

The smoothing function attenuates the noise in the measured waveform.

Waveforms with noise can be smoothed and measured. Note that when noise is superimposed

on sudden changes in the spectrum, the peaks and valleys of the spectrum are integrated thereby
reducing the measurement resolution. Therefore, do not leave the smoothing function turned on at
all times, but use it while checking its effects depending on the measured spectrum.

Also, if a relatively small number of samples is set relative to the sweep span (for example, when
UNCAL is displayed), smoothing may not be performed properly.
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Chapter 3 Measuring the Optical Spectrum

3.1 Measurement Precautions

Types of optical fibers that can be used with this instrument

This instrument can use single-mode optical fibers with a core diameter of 5 to 9.5 ym and multi-
mode (Gl) optical fibers with a core diameter of 50 ym or 62.5 ym, the instrument can use large
core size optical fibers of up to 800 um. There are performance limitations depending on which type
of optical fiber is used. The table below shows which of the typical types of fiber may be used and
the limitations on their use.

Limitations on wavelength resolution

The maximum wavelength resolution for the instrument is 0.01 nm, which is only obtainable
when using a single-mode optical fiber with a core diameter of 9.5 ym or less, and when
measuring within a measurement wavelength range of 350 nm to 600 nm.

As shown in Table, the maximum wavelength resolution decreases when outside of this
measurement wavelength range or when optical fibers with thicker core diameters are used.
Setting a resolution value finer than those shown in the table below will simply result in an
inaccurate measurement level without improving resolution.

Optical fibers with a thick core diameter are especially useful for inputting spatial light for
measurement, but they have poor resolution. Choose the best type of optical fiber for your
particular application.

Note that the instrument is designed for input through optical fiber only. It will not work with
inputs that do not pass through optical fiber, such as direct input of a gas laser beam to the
optical input connector, or bonding an LED to the optical input connector. It is important to note
that optical spectrum measurements taken through such inputs are completely unreliable.

For spatial light measurements, input the spatial light to the optical fiber and from the optical
fiber to the instrument. A variety of adapters are available for this purpose.

Summary of usable optical fiber types and usage limitations

Optical fiber type Maximum wavelength Absolute level Core Size
Type Core diameter resolution [nm] accuracy Setting
SM 5 0.02 Yes’ SMALL
9.5 0.02 No SMALL
Gl 50 0.05 No SMALL
62.5 0.05 No SMALL
SI 50 0.05 No SMALL
80 0.10 No SMALL
100 0.20 No SMALL
200 0.50 No LARGE
400 1.00 No LARGE
800 2.00 No LARGE

* Calibrated at 850 nm.
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3.1 Measurement Precautions

Numerical aperture (NA) of input optical fibers and level
measurements

The level measurement errors of this instrument varies depending on the numerical aperture (NA)
of the optical fiber connected to the input connector section as shown in the following figure. The
absolute level of this instrument is calibrated with a 9.5/125 pm single mode optical fiber (SSMA
type in JIS C6835, PC polishing, mode field diameter: 9.5 um, NA: 0.104 to 0.107). If the NA value
is not within this range even for single mode optical fibers, the level accuracy is not guaranteed.

Numerical aperture of input optical fibers and level errors (representative characteristics)

0.50
0.40
0.30
0.20
0.10
0.00
-0.10
-0.20
-0.30
-0.40

=0.50
0.101 0.102 0.103 0.104 0.105 0.106 0.107 0.108 0.109 0.110

Numerical aperture

Level error (dB)

Absolute level accuracy

The absolute level of this instrument is calibrated with a 9.5 um single mode optical fiber. The level
accuracy when other optical fibers are used is not guaranteed.

For multi-mode (Gl) fibers, a relatively accurate spectrum is indicated for low-coherence light, such
as white light, natural light, and LEDs. For high-coherence light, such as a laser beam, interference
occurs within the optical fiber, and the intensity distribution of light reflected from the end of the
fiber varies depending on the fiber form. As such, moving the fiber may change the spectrum
(measurement level).

When an optical fiber with a large core diameter or an optical fiber with a large NA value is used,
the measurement level is smaller than the true value because only a part of the light emitted from
the optical fiber is received, but the relative optical spectrum is accurate.

Level accuracy at wavelengths at or below the cutoff wavelength
(short wavelength) of the connected optical fiber

At wavelengths at or below the cutoff wavelength of the connected optical fiber, light propagates
through the optical fiber in multiple modes. When highly coherent light such as a gas laser or DFB-
LD light source propagates in multiple modes, the speckle noise contained in the optical fiber
output light becomes unstable due to the optical fiber form and may cause inaccuracies in the
measurement level.

In such cases, a better coupling between the light source and the optical fiber will reduce the level
of inaccuracy.
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3.1 Measurement Precautions

Measurement sensitivity and effective vertical scale range
If the measurement sensitivity is set to NJHOLD, the internal amplifier is set to fixed gain. The gain
is set automatically from the five available settings depending on the reference level (REF) setting.

The effective range of measurement data is limited to the following range relative to the reference
(REF) level.

REF — 20 dBm < (effective range) < REF + 10 dBm

If the level scale is set to 10 dB/DIV, the display will fall outside the effective range. The waveform
between the top edge of the screen to REF + 10 dBm and that between the bottom edge to REF
— 20 dBm will be inaccurate. If the measurement sensitivity is set to NJHOLD, we recommend
that you use the level scale at 5 dB/DIV or less. If the measurement sensitivity is N/AUTO, MID,
or HIGH1 to HIGHS3, auto gain is used allowing a wide level range to be measured in one sweep.
Select the appropriate sensitivity according to the reception level necessary for measurement.
The explanation above of the measurement sensitivity and effective vertical scale range applies
also when the measurement sensitivity is set to rapid mode (measurement sensitivities with x2
indication).

Brightness of the installation location

The instrument’s shielding specifications indicate use in common office or factory environments
(with illumination of 300 to 1000 Ix). Therefore, depending on the illumination in the installation
location, the instrument may receive some ambient light which can affect measurements of light
with small level measurement values. In such cases, turn lights around the instrument Off to reduce
inaccuracies.

Monochromator stray light
Selecting CHOP MODE

The instrument has a newly designed, high-performance monochromator. Depending on the
measurement conditions, stray light at a level 30 to 50 dB below the original spectrum, as
well as other stray light specific to the monochromator may occur in wavelength areas 100

to 200 nm from the peak wavelength. If this stray light is likely to have a severe impact on
measurements, the sensitivity can be set to HIGH 1-3 and CHOP MODE can be set to CHOP
or SWITCH in order to reduce the effects of the stray light.

Waveform when CHOP mode is disabled Waveform when CHOP mode is enabled
15.0 15.0

-5.0 -5.0

dBm dBm
-25.0 -25.0

-45.0 ﬂ' / \ -45.0 / \
-65.0~\'rv/( i~ < d / -65.0 [
Ny X Wy

-85.0 -85.0 il bt

350.000 nm 775.000 nm 1200.000 nm 350.000 nm 775.000 nm 1200.000 nm
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3.1 Measurement Precautions

CHOP mode feature

CHOP mode Feature

Advantages

Disadvantages

Disabled

The stray light component

is also measured.

Stray light suppression

ratio: 40 dB or more

Measurement time is
shorter than when CHOP
mode is set to SWITCH.

Since the stray light
component is also measured,
low level components are
inaccurate when the light
source power is high.

Enabled

Highly dynamic

measurements are possible
using internal modulation.

Stray light suppression

ratio: 60 dB or more

Measurements can be
made with the stray light

removed.

Long, high-sensitivity

Measurement time is long.

measurements are possible
because there are no offset
fluctuations.

Selecting FIBER CORE SIZE
When LARGE is selected, the stray light increases.

15.0

-5.0

dBm

-25.0

-45.0 t
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-65.0 N\%/b
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Y s

-85.0

350.000 nm

Waveform with CORE SIZE SMALL

775.000 nm

1200.000 nm

-25.0,

-45.0\’\)“ R
-65.0

-85.0

15.0,

-5.0

dBm

350.000 nm

775.000 nm

CORE SIZE set to LARGE

Waveforms when set to high resolution

When the resolution is set high (to 0.01 nm or 0.02 nm) for measurements of a light source such as
a DFB laser in which with the spectral width is narrower than the instrument’s resolution, very small
spikes may occur at the skirts of the waveform. This type of spike occurs due to characteristics of
the optical block and is not an indication of any problem. Even if such spikes occur, satisfactory
performance in terms of resolution, dynamic range, and the like can be ensured. These spikes will
disappear if the resolution is set to a coarser value.
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3.1 Measurement Precautions

Switching the diffraction order or high order optical cut filter
during a sweep

There are times when the diffraction order or high order optical cut filter is switched from the sweep
interval. All switching is performed automatically. When sweeping a range including a switching
point, the sweep pauses after reaching (measuring) the switching point, then the filter/order is
switched, the sweep parameter (grating speed, etc.) is calculated, and sweeping resumes.

Switching of the Diffraction Order

The instrument can measure wider bandwidths by changing the diffraction order according to the
wavelength to be measured. The instrument switches between second and first order diffracted
light for its measurements. The division of orders is shown in the figure below.

* Resolution Setting of 0.02 to 10 nm

Second ) )
First order light
| orderlight | irst oraer lig |

| | |
350 nm Order switching point 1200 nm
A: 450 nm or 480 nm
B: 470 nm or 500 nm

A: Switches at 450 nm when the center wavelength is set to 460 nm or higher
B: Switches at 470 nm when the center wavelength is set to less than 460 nm
or

A: Switches at 480 nm when the center wavelength is set to 490 nm or higher
B: Switches at 500 nm when the center wavelength is set to less than 490 nm

* Resolution Setting of 0.01 nm

Second ) _
First order light
| order light | irst order lig |

| | |
350 nm Order switching point 1200 nm
580 nm or 600 nm

Switches at 580 nm when the center wavelength is set to 590 nm or higher
Switches at 600 nm when the center wavelength is set to less than 590 nm

When the order is switched, the effective resolution changes. Thus, when measuring a light source
having an optical spectrum with a wide wavelength range, the measurement level becomes
discontinuous at the point where the order is switched, and steps can occur. To keep these steps as
far as possible from the center of the screen, the switching point changes according to the center
wavelength setting as shown in the figure above.

These waveform steps caused by the changes in effective resolution can be corrected by using the
following functions.

» Power Spectral Density Display function <See section 4.8 for the operating procedure>
When the Power Spectral Density Display function is ON, the level axis shows the power spectral
density per nanometer. That is, it is corrected to be able to obtain a constant measured value
regardless of the setting resolution. In this case, the waveform steps are eliminated because the
change in effective resolution occurring at the order switching point is also corrected to power
spectral density per nanometer.
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3.1 Measurement Precautions

» Resolution Correction function <See section 2.2 for the operating procedure>
When the Resolution Correction function is ON, measured data is processed by the software
so that the set resolution of each wavelength matches the effective resolution. In this case, the
waveform steps are eliminated because the amount of change in effective resolution occurring
at the order switching point is also corrected so that the effective resolution is constant at each
wavelength.

Switching High Order Optical Cut Filters

The instrument uses optical filters to cut orders of light that are higher and lower than the orders to
be measured. Therefore, the higher and lower orders of light not to be measured are kept to lower
levels than those in the correct optical spectrum.

There are three types of optical filters. Because the filter is switched for each wavelength band,
there is a maximum of two filter switching locations during a single sweep. The filter switching
wavelengths are shown in the table.

Filter Switching Wavelengths

Filter switching point Switching wavelength

1 450 nm when the center wavelength is set to 460 nm or higher
470 nm when the center wavelength is set to less than 460 nm
or

480 nm when the center wavelength is set to 490 nm or higher
500 nm when the center wavelength is set to less than 490 nm
2 690 nm when the center wavelength is set to 695 nm or higher
700 nm when the center wavelength is set to less than 695 nm

It is impossible to completely eliminate the unwanted higher and lower orders of light by using
optical filters. The formation of “false” spectra from the unwanted higher and lower orders is
suppressed, but not entirely. Therefore it is important to know where “false” spectra (hereinafter
ghost spectra) can appear.

* Notes for Resolution Setting of 0.01 nm (-20 model only)
As mentioned earlier, unwanted higher and lower orders of light are suppressed by optical filters.
However, note that in the following wavelength ranges, the suppression effect by optical filters is
not obtained and ghosts may appear larger than the correct spectrum.

Range strongly affected
by ghosting
—>
| I I |
I I I
350 nm 580 nm or 600 nm 1200 nm

A 450 nm or 470 nm
B : 470 nm or 500 nm

3-6
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3.1 Measurement Precautions

The following figure contains a graph showing the relationship between wavelengths as they
appear on screen and their actual wavelengths. The horizontal axis represents the wavelength as
displayed on screen, and the vertical axis represents the actual wavelength. The lines on the graph
show the correspondence between displayed and actual wavelengths. The bold line is the correct
optical spectrum correspondence (naturally, the displayed and actual wavelengths match), and the
other lines show the correspondences with the high and low order light-induced ghost spectra.

The numbers appearing next to the thin lines indicate how much the ghost is suppressed relative to
the correct optical spectrum. Note that these values are approximate, and are not guaranteed.

For example, when a 400 nm light is input, if a horizontal line is drawn from 400 nm on the vertical
axis, a wavelength is displayed at points where the line crosses one of the lines on the graph. From
this you can see that a ghost can appear at 800 nm in addition to the correct optical spectrum at
400 nm. Also, you can see that this ghost is suppressed down to a level of 40 dB or lower relative
to the correct optical spectrum.

Resolution Setting of 0.02 to 10 nm

1400

1200

1000
€
£
<

= 800
C
[0
©
S
[
2
‘©

2 600
(8]
<

400

200

200 400 600 800 1000 1200 1400

Wavelength displayed on screen (nm)
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3.1 Measurement Precautions

However, when the resolution setting is 0.01 nm (-20 model only), the spectra in the 450 nm to 600
nm range are strongly affected by ghosting and may be displayed at levels 10 dB or more higher
than the correct spectrum. Note that when inputting a broadband light source or laser containing
light in the 900 nm to 1200 nm band and measuring with a resolution setting of 0.01 nm, a ghost
will appear in the 450 nm to 600 nm range. In particular, select a resolution setting of 0.02 nm to 10
nm, as the following cases may result in incorrect measurements.

Example 1: When measuring second harmonic generation with the fundamental wave between
900 nm and 1200 nm at a resolution setting of 0.01 nm, if the fundamental and second
harmonic waves are input simultaneously, the second harmonic spectrum cannot be
measured correctly because the ghost of the fundamental wave overlaps the measured
waveform of the second harmonic wave.

Example 2: When measuring a broadband light source that includes 900 nm to 1200 nm with a
resolution setting of 0.01 nm, the light spectrum in this range will be inaccurate because
ghosting due to light from 900 nm to 1200 nm will be superimposed in the 450 nm to
600 nm range.

Resolution Setting of 0.01 nm (-20 model only)

1400 | |
Range strongly affected by ghosting

1200

1000
3
£
s
o 800
c
o
[
>
®©
2
E 1508
2 600 -35dB

400 /

E
200 -
200 400 600 800 1000 1200 1400
Wavelength displayed on screen (nm)
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3.1 Measurement Precautions

The figure below shows the waveform when an LD light source with a wavelength of 980 nm is
input. The appearance of ghosts differs between the resolution settings of 0.01 nm and 0.02 nm

to 10 nm due to the difference in the relationship between the diffraction order switching point and
the optical filter switching point, as shown in the figure below. When the resolution setting is 0.02
nm to 10 nm, the ghosting is suppressed, whereas when the resolution setting is 0.01 nm, a ghost
appears about 12 dB higher than the actual input light. If you are unable to determine whether a
spectrum measured at a resolution setting of 0.01 nm is a ghost or not, it is recommended to check
the measured spectrum at a resolution setting of 0.02 nm.

Resolution Setting of 0.02 nm Resolution Setting of 0.01 nm
// AQB373E OPTICAL SPECTRUM ANALYZER // 2023Jul 131120 // AQB373E OPTICAL SPECTRUM ANALYZER // 2023 Jul 13 1221
0001: o 0001 oo
0002: 0002
0003: 0003
0004: 0002
0005: 0005:
<Meas. Conditions> <Meas. Conditions>
starr{_ 350000lnm  stor{ 1200000jnm  cenTER{__ 775.000nm spAN{__850.0]nm start{__ 350000lnm  stop{ 1200000jnm  cenTer{_ 775.000jhm span__850.0]nm
REs| 002lnm  SENS{HIGHT ] e | SMPL_200001(A) RES] 001nm  sens{HIGHT | AVG] 1 SMPL{__200001(A)
240 : : 240 — :
Actual input light ™\ Actual input light

. p e (1) p
( HRN (
\ \

N\ N\

Fem )
G)
oy
o
)
P

36, 36,
10.0 10.0
/D 98D

-76.0 d -76.0) d
350.000nm inVacuum  775.000nm 85.00nm/D 1200.000nm 350.000nm inVacuum  775.000nm 85.00nm/D 1200.000nm
cor[Res [ [we [nol [ERS sre [auT [AuT [AuT [AuT [auT [swe[smol [ eor [ so IS cor [Res v [we [nol B AuT [AuT [ AuT [AUT [AUT [swe[smol [ eor [ s IS
SIZ_ | COR | sHF |SHF |mSk ael¥] -2 | OFs | ANA | SRC |REF |CTR |12 |OTH S SIZ_ | COR | SHF | SHF 1-2 |OFs | ANA | SRC |REF |CTR [1-2 |OTH S
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3.2 Continuous Light Measurement (CW)

Procedure

Auto measurement

With auto measurement, measurements are made by automatically setting the optimal
measurement conditions for the light source to be measured.

Press AUTO. Auto measurement is executed.
(You can also do the same by tapping Auto on the Sweep menu that appears when you press SWEEP.)

A-Bn:
0001
0002
0003
0004,
0005!
<Meas. Conditions>
START{ _ 350.000/nm  STOP{ _1200.000nm CENTER[ _ 775.000jnm spany__ 850.0]nm
RES| Jom  SENS{N/AUTO | AVG] 1] SMPL{__ 4251(A)
100
-10.0[REF 7i
dBm
-30.
Swee
Marker L1-L2
50.0 Blijon
Sweep
10.0 Interval
dB/D Minimum|
70.0)
[Eweep
e |:|
350.000 nm inVacuum  775.000nm 85.00nm/D 1200.000nm
cor [Res VL [wi Wl AUt [ AUT [AUT [AUT [swp]smo S
OFs ANA‘SRC ‘REF ‘CTR ‘1—2 ‘OTH| |R"T‘55L
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3.2 Continuous Light Measurement (CW)

Starting a measurement (sweep)

7. Press REPEAT or SINGLE. Sweeping will begin.
(You can also do the same by tapping Repeat or Single on the Sweep menu that appears when you
press SWEEP.)

2. To set the sweep interval, press SWEEP and then tap Sweep Interval. ASWEEP INTERVAL
screen appears.

3. To stop sweeping, press STOP.
(You can also do the same by tapping Stop on the Sweep menu that appears when you press SWEEP.)

'E Function

<Meas. Conditions>

START _ 350.000]nm  sToP{_1200.000]nm CENTER{ _ 775.000jnm spAN:_ 850.0/nm
RES{ 1om  SENS{N/AUTO | AVG] 1] SMPL{___ 4251(A

SWEEP INTERVAL )
Minimum i

dem) input new value

v ==

10.0|

Sweep
Marker L1-L2

504 ¥ Onl

%% |:| S i
350.000nm inVacuum  775.000nm 85.00nm/D 1200.000nm weep icon

COR [RES [LvL (WL |[NoI [l SRC [N
SIZ |COR |SHF | SHF |Msk el 1> |8

|- BR————— Stop

L————Single
Repeat

Note
* You can also start and stop sweeping by clicking the sweep icon at the bottom of the screen.

» During a sweep, a sweep bar indicating the current sweep status is displayed below the horizontal axis.

» During a sweep, the sweep progress from the start wavelength to the sweep wavelength is indicated as
a percentage in the lower left corner of the screen.
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3.2 Continuous Light Measurement (CW)

Specifying a sweep range

Sweeping between line markers
You can sweep between wavelength line markers 1 and 2.

1.

N

& XN

Not

e

Display wavelength line markers 1 and 2 at the boundaries of the range you want to
sweep.

For instructions on how to display them, see section 5.2.
Press SWEEP. The Sweep menu appears.

Tap Sweep Marker L1-L2. Each time you tap, the value switches between On and Off.
Select On.

Tap Repeat or Single. Sweeping will begin between the line markers.

To cancel, tap Sweep Marker L1-L2 to select Off. The sweep range will be set to the
entire range of the screen.

Line markers

| ™1 Functi
— — / ™ Function
0001:
0002:
0003:
0004:
0005:
<Meas. Conditions >
START] _ 847.514Jnm  sToP{ _ 852.514nm cenTer{__850./14]nm
RES] 0.1Jhm  SENS]MID | AVG] /]
20.3| /
L1: 849.2704nm
2:_850.7704nm

oahhgr. 1231 1:50000m i
dBm| \

Sweep
Marker L1-L2
Off o)

100 »
d#/o L \ Minimum

<
<

-79.7|
847.514nm inVacuum  850.014nm 0.50nm/D 852.514nm
cor[Res T [wi [noi Tsre Tsre R AUT [auT [AuT [auT [N sMO| [ g [ so (S
12 JGIR ANA | SRC |ReF |CTR |Gl OTH S
i

SIZ | COR | SHF |SHF | MSK | ZOM

Highlighted when Sweep Marker L1-L2 is On

\/

Sweep range

The instrument sweeps the waveform between line markers L1 and L2.

If only L1 is set, the instrument sweeps from line marker 1 to the right edge of the screen.

If only L2 is set, the instrument sweeps from the left edge of the screen to line marker 2.

If neither L1 or L2 is set, the instrument sweeps from the specified start wavelength to the stop
wavelength.
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3.2 Continuous Light Measurement (CW)

Setting the sweep span to the interval between line markers

7. Display wavelength line markers 1 and 2. For details on wavelength line markers, see

section 5.2.

2. Press MARKER. The Marker menu appears.

3. Tap More to display the More 2/3 menu.

4. Tap Marker L1-L2 -> Span. The boundaries of the measurement sweep span are set to
the values corresponding to the difference between the wavelength line markers 1 and
2, and the measurement start wavelength and measurement end wavelength are also
changed.
A measurement sweep span setting window is also displayed, allowing you to change the
measurement sweep span if necessary. For details on th sweep span, see section 2.1.

Note

The sweep span is set to the closest allowed value.

* When only L1 is set, the sweep span is set to the difference between the wavelengths of L1 and the right
edge of the screen, and the measurement start wavelength is set to the wavelength of L1.

* When only L2 is set, the sweep span is set to the difference between the wavelengths of the left edge of
the screen and L2, and the measurement stop wavelength is set to the wavelength of L2.

* The Marker L1-L2 -> Span soft key cannot be used under the following conditions.
*  When both wavelength line markers 1 and 2 or off
* When the span of the active trace is 0 nm.

Measurement start wavelt/angth Measure/:ment stop wavelength /Sweep span

'h Function [ |

Marker Active 0007; A-n:
: e
’ion :
- 0004: [
0005:
<Meas. Conditio/s> NEW] / Marker 2
ecaselo ol ] : [
D saRt[ 549251 nm  stop{  550751|nm ! CENTER{ _ 550.001)nm 1SPAN 1.5nm &
2o B

RES: Ba)nm ~ ~SENSIMID | AVG] 1 sl 501 <k}"§ke,3
30. 1 {8l On|
SPAN Q i

L1: 549.2512nm B
12 550.7448nm - Line
Marker 4

[8%ii On|

1.5nm

L24n: 1.4936nm

Marker L1-12

0.
dem \ input new value

] @= ][+

->Zoom Span

g
—
i

Line Marker
(Al Clear

More 173 More 2/3
- o
547.514nm inVacuum  550.014nm 0.50nm/D 552.514nm

LVL WL | NOI | SRC | SRC SN AUT |AUT | AUT | AUT [SWP|SMO| | cor | 1 ISES
SHF | SHF | MSK | ZOM|1-2 [elSSll ANA | SRC |REF |CTR [1-2 |OTH >

10.0
d&/0 . \
59.7 e
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3.2 Continuous Light Measurement (CW)

Explanation

Auto measurement

The wavelength range of input light that can be auto-measured is 350 nm to 1200 nm.

The following four items are automatically set to make measurements.
» Center wavelength (frequency or wavenumber) (Center)

» Sweep span (Span)

» Reference level (Reference Level)

» Resolution (Resolution)

When an auto configuration of measurement conditions is completed in an auto sweep, the
sweep mode changes to repeat sweep. During auto configuration, only the REPEAT, SINGLE,
STOP, and UNDO/LOCAL (when in remote mode) keys are enabled.

Sweep interval

This function is used to set the time from the start of one sweep to the start of the next sweep.
If the time required for sweeping is greater than the specified time, the next sweeping is started
immediately after the current sweeping ends.

Tapping Sweep Interval shows the current time in the parameter setting window.

Selectable range: Minimum, 1 s to 99999 s (If you enter 0, the value is set to Minimum.)

3-14
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3.3 Pulse Light Measurement

Procedure

There are four ways to measure pulse light.

* Measurement in peak hold mode

* Measurement using gate sampling

* Measurement using external trigger mode (see section 3.4)

» Measurement in terms of the spectrum averaged over time (see the explanation)

Measurement in peak hold mode

Setting the peak hold value
7. Press SETUP. The Setup menu appears.

2. Tap More to display the More 2/2 menu.
3. Tap Pulse Light Measure.
4. Tap Peak Hold. The PEAK HOLD setting window appears.
5. Enter the peak hold value in the displayed window.
Enter a value longer than the period of the pulsed light to be measured as the peak hold value.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
™ Function [ Roeo | T Function - — . N runction
[Resolution Pulse Light off 20001 o
wf ) |
Sensitivity oo Peak Hold £0005; Peak Hold
J Setting J < ) |[<Meas, Conditions> -
Mo _ 10m3 staRT{_ 350.000jhm  stop 1200.000jnm center{__ 775.000jhm spaN:__ 850.0/nm 10m
fuerage orizontal J P‘gé{;wc' ‘ RES] inm  senspn/auTO ] AV 1] smpL{__ 4251A)
1 nm| 10.0|
poxron @
‘ ‘ ‘ 10ms
-10.0[REF
‘ ‘ ‘ ‘ dém| input new value
N =]+
-30.0|
o e

-50.0)
100
da/D Enter
Pulse Light 709 Pulse Light
e i e i
More 1/2 More 2/2 Exit Exit
g 500
350.000nm inVacuum  775.000nm 85.00nm/D 1200.000nm
COR [RES [ [wr [Nol A AUT [AUT [AUT [sWP sMO] [ ot | sl IS
SiZ | COR [ SHE | SHF | MSK OFs SRC |REF |CIR |12 |OTH S
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3.3 Pulse Light Measurement

Displaying the measured waveform

6.

Note

Press REPEAT or SINGLE. Sweeping starts, and the waveform is displayed.
(You can also do the same by tapping Repeat or Single on the Sweep menu that appears when
you press SWEEP.)

To stop sweeping, press STOP.
(You can also do the same by tapping Stop on the Sweep menu that appears when you press
SWEEP.)

There are measurement sensitivity settings that cannot be selected in peak hold mode. If any of
these values is selected when you tap Peak Hold, a warning message will be displayed, and the
setting will be changed automatically. For details, see “Example of changes made automatically
when you tap Peak Hold or Ext Trigger Mode” in the explanation. For details on measurement
sensitivity, see section 2.4.

The appropriate sensitivity is determined according to the pulse width of the pulse light to be
measured. For details, see “Sensitivity settings and corresponding pulse widths” in the explanation.
Set the peak hold value so that it is longer than the period of the pulse light to be measured.

Measurement using gate sampling

Setting the sampling interval time

7. Press SETUP. The Setup menu appears.
2. Tap More to display the More 2/2 menu.
3. Tap Pulse Light Measure.
4. Tap Gate Mode.
5. Tap Gate Setting.
6. Tap Gate Sampling Interval. A SAMPLE INTERVAL setting window appears.
7.  Enter the sampling interval time in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
R Function [T | R Function " Function == ,‘
Resolution pubse Light Gate Sampling Aan: . E 3
MWJ casure OFJ [ \ \lmewalmoﬂms -)p o
Sensitivity J e Peak Hold Peak Hold Gate Logic | G /K| [GateLogic |
| .
i : . 10ms 1oms) R Nega) Jnm CENTER]_ 775.000]nm spAN:__8500]nm [ Neg
/T-\ivrsgasge g;:;:ontal J MBQD;rE:gger Mmugggger T :l G 1 swpL 22518 Measure Delay
1 nm| .0ms| 100.0ms|
s S— 1000 SAMPLINTERVAL  €)
o AUTO| ‘ » 100.0ms
input new value
Smoothing Gate Setting J - 7‘ IE‘
e ‘ Ll a]
‘ Enter
More 172 More 2/2 Exit : Exit : Bt ‘ Exit
od D I |
am 775.000nm 85.00nm/D 1200.000 nm

SMO
OTH

AUT ‘

AUT
IS ANA

AUT
SRC

AUT
REF

swp
CTR

1-2

e
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3.3 Pulse Light Measurement

Note

* You can select Gate Mode when Trig Input Mode under Trigger Setting is set to Smpl Trig Mode.
You cannot select it in Sweep Trig Mode or Smpl Enable Mode. For details on Trigger Setting, see
section 3.4.

» There are measurement sensitivity (Sensitivity), Chop mode, and average times (Average Times)
settings that cannot be selected in Gate Mode. If any of these values is selected when you tap
Gate Mode, a warning message will be displayed, and the setting will be changed automatically.
For details, see “Example of changes made automatically when you tap Gate Mode” in the
explanation. For details on measurement sensitivity and Chop mode, see section 2.4. For details
on average times, see section 2.7.

Setting the gate signal logic

8. Continuing from step 7, tap Gate Logic. Each time you tap, the value switches between
Posi and Nega.

'|§:| Function

Gate Sampling
Interval
100.0ms|

Gate Logic

Pos [\

100.0ms|

i

Exit

Setting the measurement delay
9. Continuing from step 8, tap Measure Delay. A MEASURE DELAY setting window

'E Function - _ 'h Function
Gate Sampling Koot Ahn: f e VA rGate sampiing
Interval 20002 g Interval

100.0ms| A0003: f 100.0ms|
£A0004:
Gate Logic A0005: Gate Logic
an <Meas. Conditions>
¥ Neaal
START{ _ 350.000jnm  sTop 1200.000nm CENTER{ _ 775.000|nm spany__ 850.0|nm
Measure Delay ) RES| 1om  sENS[G-N/AUTO | AVG] 1] smpL_ 4251(A Measure etay
100.0ms| 0.0

MEASURE DELAY Q

100.0ms

-10.0[REF
dBm|

input new value
Al [—]
)l a]

[¢]
-50.0)
d8/D Enter
=) | L -
Exit Exit
-90.0
350.000nm inVacuum  775.000nm 85.00nm/D 1200.000 nm

AUT [AUT [AUT [AUT [swP[smo <
OFS ANA‘SRC ‘REF ‘CTR ‘1—2 ‘OTH ‘ ‘ RPT ‘ sGL
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3.3 Pulse Light Measurement

Measurement using external trigger mode
See section 3.4.

Measurement in terms of the spectrum averaged over time

See the explanation.
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3.3 Pulse Light Measurement

Explanation

Pulse Light Measure

This soft key is used to configure the pulse light measurement and set the external trigger mode.

Peak Hold

This soft key is used to set the peak hold value of the pulse light. The pulse light is measured based

on this value.

Selectable range: 1 ms to 9999 ms

Ext Trigger Mode

This soft key performs sampling in sync with an external trigger signal and measures the pulse

light.

For details on the external trigger feature, see section 1.1. For details on measurements using
external triggers, see section 3.4.

Gate Mode

When the external signal (gate signal) is active, this soft key performs sampling and measures the

pulse light.

To use this mode, you need to set the sampling interval and signal logic.

Example of changes made automatically when you tap Peak Hold or Ext Trigger Mode
Changed automatically to a setting suitable for measuring in peak hold mode or external trigger
mode. Be sure to check the settings after changes are made.

ltem Setting
Before change After change
N/AUTO(x2) N/AUTO
NORMAL(x2) NORMAL
M::i:r;’\me”t MID(x2) MID
vy HIGH1(x2) HIGH1
(Sensitivity)
HIGH2(x2) HIGH2
HIGH3(x2) * HIGH3 *

*

Example of changes made automatically when you tap Gate Mode

Measurement sensitivity available on the standard and high resolution models

Changed automatically to a setting suitable for measuring in gate sampling mode. Be sure to check
the settings after changes are made.

ltem Setting
Before change After change
N/AUTO(x2) N/AUTO
NORMAL(x2) NORMAL
ME:i:f\;nnem MID(x2) MID
(Sensitivitil/) HIGH1(x2) HIGH1
HIGH2(x2) HIGH2
HIGH3(x2) * HIGH3
Chop mode SWITCH Off
Average times 2 or more 1
(Average Times)

* Measurement sensitivity available on the standard and high resolution models

IM AQ6373E-01EN
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3.3 Pulse Light Measurement

Sensitivity settings and corresponding pulse widths
Measurable sensitivities are determined by the optical pulse width. Select the appropriate sensitivity

according to the pulse width from the following table.

Sensitivity settings and corresponding pulse widths

Sensitivity CHOP Sensitivity indication on the screen Corrltaspop(ﬂir:\g
setting mode Normal Peak Hold setting | Ext Trigger setting pu (sn::")
N/HOLD N/HOLD P-N/HOLD E-N/HOLD Peak: 100 s

Ext: 50 us
N/AUTO N/AUTO P-N/AUTO E-N/AUTO 300 us
NORMAL NORMAL P-NORMAL E-NORMAL 1 ms
MID off MID P-MID E-MID 3 ms
HIGH1 HIGH1 P-HIGH1 E-HIGH1 10 ms
HIGH2 HIGH2 P-HIGH2 E-HIGH2 50 ms
HIGH3 HIGH3 P-HIGH3 E-HIGH3 200 ms
MID MID/SW P-MID/SW E-MID/SW 3 ms
HIGH1 SWITCH HIGH1/SW P-HIGH1/SW E-HIGH1/SW 10 ms
HIGH2 HIGH2/SW P-HIGH2/SW E-HIGH2/SW 50 ms
HIGH3* HIGH3/SW P-HIGH3/SW E-HIGH3/SW 200 ms

* Measurement sensitivity available on the standard and high resolution models

3-20
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3.3 Pulse Light Measurement

Spectrum measurement averaged over time

Pulse light can be measured as a spectrum averaged over time.

The average level of measured pulse light is displayed as the spectrum level.

For example, if the pulse light is a perfect rectangular wave, the measured level will be (peak level
of the pulse light [mW]) x (duty cycle of the pulse light). Thus, if the duty cycle of the pulse light is
small, the measured level will be low.

Specify the measurement sensitivity and the optimum average times required for pulse light
measurement. The measurable repetition frequency of pulse light varies depending on the
measurement sensitivity.

For N/HOLD to MID measurement sensitivities, lower repetition frequency can be measured by
increasing the average times. If average times is set to n, the measurable repetition frequency is
approximately 1/n for the frequencies in the next table.

For measurement sensitivities when CHOP mode of HIGH1/CHOP to HIGH3/CHOP is enabled,
even if you increase the average times, the measurable repetition frequency will remain the same
as when average times is 1.

Sensitivity setting and measurable repetition frequency (when average times is 1)

Sensitivity setting CHOP mode Repetition frequency
N/HOLD 10 MHz
N/AUTO 1 MHz
NORMAL 200 kHz

MID Off 50 kHz
HIGH1 10 kHz
HIGH2 2 kHz
HIGH3 500 Hz

MID 50 kHz
HIGH1 10 kHz
HIGH2 SWITCH 2 kHz
HIGH3* 500 Hz

These values are not guaranteed. When measuring, use these as values as guidelines.
* Measurement sensitivity available on the standard and high resolution models
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3.3 Pulse Light Measurement

Gate sampling measurement

Gate sampling can be used to measure data only when the gate signal is active during sweeping.
It can be used for spectrum measurement of recirculating transmission experiments.

Applying an external signal (gate signal) synchronized with the pulse light emission to the
instrument enables efficient measurement of pulse light as many samples can be taken within one
pulse signal. In gate sampling measurement, the optical spectrum is sampled by sweeping multiple
times in one measurement. Measurement stops automatically when all sampling is completed.

The conditions for measurable gate signals are as follows:
Trad mode: minimum pulse width: 100 ys, pulse cycle: 1000 ms or less

[Trad mode]

Cycle: 1000 ms or less H

—>! ie—Pulse width (100 ps or more))’

TRGNbPriod oI ...

Time
To use the gate function, follow the steps below.

7. Set the pulse light measurement mode to Gate Mode.

2. Select the sensitivity setting based on the pulse width of the input trigger signal.
3. Set the gate sampling interval based on the selected sensitivity setting.
4. Press the SINGLE key. Measurement starts, and multiple sweeps are performed.

Measurement stops automatically when all sampling is completed.

Gate sampling interval

Set the sampling interval (average duration per sampling point).

You can set the value between 0.1 ms and 1000.0 ms (in 0.1 ms steps).

An appropriate gate sampling interval must be set according to the measurement sensitivity.
For how to select the measurement sensitivity and gate sampling interval time, see the following
setting example .

» Sensitivity setting example

Set the sensitivity according to the pulse light conditions to be measured by referring to the
following table.

Sensitivity Sensitivity indication [Corresponding pulse Required optical power off
setting on the screen width (min.) time
N/HOLD G-N/HOLD 100 ps None
N/AUTO G-N/AUTO 300 ps None
NORMAL G-NORMAL 1ms None
MID G-MID 3 ms None
HIGH1 G-HIGH1 10 ms None
HIGH2 G-HIGH2 50 ms None
HIGH3 G-HIGH3 200 ms None
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3.3 Pulse Light Measurement

» Gate sampling interval setting example
Set the suggested gate sampling interval according to the set sensitivity by referring to the
following table.

Sensitivity setting |Suggested gate sampling interval
G-N/HOLD 50 ys

G-N/AUTO 100 ps

G-NORMAL 300 ps

G-MID 1 ms

G-HIGH1 3 ms

G-HIGH2 15 ms

G-HIGH3 60 ms

Gate signal logic

Use Gate Logic to set the gate signal logic.

Posi: Sampling is performed when the gate signal level is high.
Nega: Sampling is performed when the gate signal level is low.

This instrument has an external trigger input terminal on the rear panel. Apply a TTL level signal to
the trigger input terminal.

Measurement delay

Set the time during which data is not measured after the gate signal is input.

Set the time required for the pulse light emission to stabilize.

You can set the value between 0.1 ms and 1000.0 ms (in 0.1 ms steps).

You cannot specify a value that is less than or equal to the set gate sampling interval.

However, a longer measurement delay increases the number of sweeps and thus the measurement
time. Set the smallest possible value.

* Measurement example (for Gate Logic Posi)

Measurement delay

The data in this area is not measured.

Measured data (dBm)

Gate signal level (V)

Elapsed time
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3.3 Pulse Light Measurement

Note

Repeat sweep is disabled (grayed out) during Gate Mode.

If you change any of the following settings in Gate Mode, a warning message will be displayed, and the

Pulse Light Measure setting will be changed automatically to Off.

» When the measurement sensitivity (Sensitivity) is changed to the “Sweep speed: normalx2”

»  When the measurement sensitivity is changed to a setting that activates CHOP mode

* When the average times (Average Times) is changed from 1 to 2 or more.

For details on sweep speed, see section 1.1.

For details on measurement sensitivity and CHOP mode, see section 2.4. For details on average times,
see section 2.7.

When the resolution correction feature is on, waveforms are corrected when a measurement is

completed.

3-24
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3.4 Measurement Using External Triggers

Procedure

Setting the trigger input mode

7. Press SYSTEM. The System menu appears.

2. Tap More to display the More 2/4 menu.
3. Tap Trig Input Mode.
4. Tap Smpl Trig Mode to select the sample trigger mode. Tap Sweep Trig Mode to select the

sweep trigger mode. Tap Smpl Enable Mode to select the sample enable mode.

If you selected Sweep Trig Mode or Smpl Enable Mode, your are finished with this procedure.

T Function ™ Function [ p——
Optical J Remote

Alignment interface
GP-1B|

Calibration Setting

[Wavelength J GP-1B. J

'Wavelength Network
shift Setting

Smpl Enable
Mode

Level Shift .

0.000nm

0.000dB|

[Trig Input
Mode -
Smpl Tri
ot
Mode
Offj
Wavelength [Auto Offset
in Setting
I3 Vocuum)
More 1/4 More 2/4 J rxit

Note
» If you select sample trigger mode, set the measurement sensitivity to a “Sweep speed: normal” setting.

+ If you select sweep trigger mode, set the measurement sensitivity to a “Sweep speed: normal” setting.
Pulse light measurement can be used only in Peak Hold Mode. It cannot be used in Ext Trigger Mode or
Gate Mode.

» If you select sample enable mode, there is no limit to the sweep speed. Pulse light measurement cannot
be used.

» For details on sweep speed, see section 1.1. For details on pulse light measurement, see section 3.3.
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3.4 Measurement Using External Triggers

Selecting the external trigger mode (for Smpl Trig)

5. Press SETUP. The Setup menu appears.

>

Tap More to display the More 2/2 menu.

N

Tap Pulse Light Measure.

S

Tap Ext Trigger Mode. The mode is set to external trigger mode.

'|§:| Function [ Rocoooo | rh Function
Resolution Pulse Light
Measure »
0.1nm| Offj
i e Peak Hold
Setting
MID] 1ms|
Average Horizontal Ext Trigger
Times Scale Mode
1 nm
Sampling —
Points
AUTO 100.0ms|

Sampling
Interval

0.010nm| [BHon|

Smoothing

fPulse Light
@ I—WEMg

‘More 12 J More 2/2 J rxit

Setting the trigger conditions (for Smpl Trig)

9. Tap Trigger Setting. The Trigger Setting menu appears.
70. Tap Edge. The edge switches between rise and fall.
71. Tap Delay. A DELAY setting window appears.

72. Enter the delay time in the displayed window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting Started
Guide.

'E Function IS | 'E Function '|‘:| Function
B A : A-An: DsP)
Pulse Light Edge Edge A0001: Edge
Measure » A0002:
Off Fall Fall A0003:
£0004:
Delay A0005:

[Trigger oy
Setting _’ < -} <Meas. Conditions >
Ops|

sTART{ _350.000]nm  STOP{_1200.000Jnm CENTER{__775.000]nm span:_ 850.0)nm
Saale J RES| inm  SENS{N/AUTO | AVG 1] smpL|  4251(A)
nm

10 DELAY (%)

Ops

Ops
= 4 = 4 -10.0[REF = 4
putnen vl || (225
off off - - off
s A [—]
-30.

s ][ a ]
4
-50.

10.0

dg/p

-70. E D E‘
fMrigger Mrigger fTrigger
I—sgmng I—sgmng

More 2/2 Return Return Return
-90.0|
350.000 nm in Vacuum 775.000 nm 85.00 nm/D 1200.000 nm

cor [Res [ [wi [Noi [sre [sre PRI AuT [AuT [AuT [auT [swe|sMo| | ot [ sl (TS
SIiZ_ | COR | SHF | SHF |Msk | zoM| 1-2 G ANA | SRC |REF |CTR |12 | OTH °

Enter
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3.4 Measurement Using External Triggers

Note

» There are measurement sensitivity settings that cannot be selected in external trigger mode. If any of
these values is selected when you tap Ext Trigger Mode, a warning message will be displayed, and the
setting will be changed automatically. For details, see “Example of changes made automatically when
you tap Peak Hold or Ext Trigger Mode” in the explanation of section 3.3. For details on measurement
sensitivity, see section 2.4.

* When Average Times is set, sweeping stops when the number of input external trigger signals reaches
the number obtained by multiplying the specified sample times by the average times.

Explanation

The instrument starts data measurement or sweeping using an external signal as a trigger.
This instrument has an external trigger input terminal on the rear panel. Apply a TTL level signal to
the trigger input terminal. For details on the external trigger feature, see section 1.1.

Smpl Trig: This soft key starts a measurement based on an external trigger signal. You can
select whether to trigger the instrument on the rising or falling edge of the signal.
The instrument starts measuring about 1 ys after it is triggered.

Sweep Trig: This soft key starts a single sweep based on an external trigger signal. The
instrument will trigger on the falling edge of the signal.

Smpl Enable:  This soft key starts a single or repeat sweep when the external trigger signal
level is low. The sweep is stopped when the signal level becomes high. If the
signal level becomes low again, the sweep starts from the point that it stopped
at.

Signal logic and delay time (for Smpl Trig)

Edge

This soft key is used to set the detection edge of the external trigger signal.
Rise: Rising edges are used as triggers.

Fall:  Falling edges are used as triggers.

Delay ****us

This soft key is used to set the delay time between the trigger signal edge detection and data
measurement.

Setting range: 0 ys to 1000 us (normal: 1 step, COARSE: 10 steps)
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3.4 Measurement Using External Triggers

When Smpl Trig or Sweep Trig is selected
Measurable sensitivities are determined by the optical pulse width. Select the appropriate

sensitivity according to the pulse width from the following table.

Sensitivity settings and corresponding pulse widths

Sensitivity settings and corresponding pulse widths

Sensitivity CHOP Sensitivity indication on the screen Correspopding
setting mode Normal Peak Hold setting | Ext Trigger setting pUI(SI:i‘r'Iv_')dth
N/HOLD N/HOLD P-N/HOLD E-N/HOLD Peak: 100 bs

Ext: 50 us
N/AUTO N/AUTO P-N/AUTO E-N/AUTO 300 s
NORMAL NORMAL P-NORMAL E-NORMAL 1 ms
MID Off MID P-MID E-MID 3ms
HIGH1 HIGH1 P-HIGH1 E-HIGH1 10 ms
HIGH2 HIGH2 P-HIGH2 E-HIGH2 50 ms
HIGH3* HIGH3 P-HIGH3 E-HIGH3 200 ms
MID MID/SW P-MID/SW E-MID/SW 3ms
HIGH1 SWITCH HIGH1/SW P-HIGH1/SW E-HIGH1/SW 10 ms
HIGH2 HIGH2/SW P-HIGH2/SW E-HIGH2/SW 50 ms
HIGH3* HIGH3/SW P-HIGH3/SW E-HIGH3/SW 200 ms

* Measurement sensitivity available on the standard and high resolution models

When Smpl Enable is selected

The minimum necessary pulse width of the external trigger input signal varies according to the
sensitivity setting. If the time that the external trigger input signal level is low is less than this
pulse width, the instrument cannot perform the sweep.

Sensitivity settings and minimum pulse widths

Sensitivity setting Minimum pulse width
N/HOLD 70 ms
N/AUTO 70 ms
NORMAL 70 ms

MID 70 ms
HIGH1 70 ms
HIGH2 100 ms
HIGH3* 300 ms

* Measurement sensitivity available on the standard and high resolution models
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3.5 Trigger Output

Procedure

Trigger output mode setting

7. Press SYSTEM. The System menu appears.

2. Tap More to display the More 2/4 menu.
3. Tap Trig Output Mode. The Trig Output Mode menu appears.
4. Tap Sweep Status.
'|§:| Function 'E Function '|§:| Function
Optical Remote off
[Wavelength J GP-1B J @l
Calibration Setting
Wavelength Network J .
Shift Setting
0.000nm|
Level Shift
0.000dB|
[Trig Input
Mode
Smpol Triql
IS
Off »
Wavelength is—‘
in i EE etting J
More 1/4 More 2/4 Exit
ad N |
Note

When pulse light measurement is selected, signals are not output from the trigger output terminal. Set
Pulse Light Measure to Off. See section 3.3.

Explanation

The instrument outputs a positive logic (high) signal when sweeping is in progress and a negative
logic (low) signal when sweeping is not in progress from the instrument’s TRIGGER OUT (trigger
output) terminal. The output signal is TTL level.
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3.6 Analog Out

Procedure

Connecting to an oscilloscope

Coaxial cable

AQ6373E

Oscilloscope

O]

Input terminal

A\ ©
©

€
(I

7. Press SETUP. The Setup menu appears.

2. Tap Sensitivity to display the Sensitivity menu.

3. Tap Sensitivity Select. The Sensitivity Select menu appears.
4.

Tap N/HOLD. N/HOLD appears under Sensitivity Select.

5 Function " Function
Resolution IN/HOLD(x2)
(-34dBm)
0 1nm|
Sensitivity N/HOLD
N/AUTO]
— -
Times -
1
Sampling
Points

Sampling NORMAL
Interval (-66dBm)
0.010nm

LMID()(Z)

(-73dBm)

More 1/2 J

ety
More 1/2 J re(urn Return

5. Press REPEAT or SINGLE. Sweeping will begin, and analog voltage will be output.

(You can also do the same by tapping Repeat or Single on the Sweep menu that appears when you
press SWEEP.)

Note
* Analog out is enabled only when the sensitivity is set to N/HOLD.
*  When the input light level is high, the output voltage level will saturate.
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3.6 Analog Out

Explanation

The instrument outputs from its ANALOG OUT terminal on the rear panel an analog voltage
according to the input light.
You can use an oscilloscope to observe the changes in the input light over time.

The saturation level and noise level will vary depending on the specified REF level.
The following table shows the relationship between the REF level and saturation level.

Relationship between the REF level and saturation level

REF LEVEL (dBm or dBm/nm) Saturation level* (dBm)
0 <REF 23 dBm or more
-10<REF <=0 13 dBm or more

—-20 < REF <=-10 3 dBm or more

-30 < REF <=-20 —7 dBm or more

REF <= -30 —17 dBm or more

*At a wavelength between 1450 nm and 1620 nm

ANALOG OUT specifications

Output saturation voltage +2 V or more
Bandwidth 10 kHz or more
Load 1 kQ or more
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Chapter 4 Displaying Optical Spectral Waveforms

4.1

Zooming the Waveform Display

Procedure

You can zoom a waveform in the following ways:

Setting the zoom center wavelength and display sweep span

Setting the zoom start wavelength and stop wavelength

Specifying the range with wavelength line markers

Specifying the range with the mouse

Pinching out and pinching in (see section 4.5 in the Getting Started Guide)

The procedure when the horizontal scale unit is set to frequency (THz) or wavenumber (cm™) is
the same as when the horizontal scale unit is set to wavelength (nm).
For details on setting the horizontal scale unit, see section 2.1.

Setting the zoom center wavelength and display sweep span

7. Press ZOOM. The Zoom menu appears.

Setting the zoom center wavelength to the peak wavelength of the
displayed waveform

2. Tap Peak -> Zoom Ctr. The zoom center wavelength is set to the peak wavelength.
Proceed to step 4.

Setting the zoom center wavelength to a specified wavelength
2. Tap Zoom Center. The ZOOM CENTER setting window appears.

3. Enter the zoom center wavelength in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting the display sweep span (zoom display range)
4. Tap Zoom Span. The ZOOM SPAN setting window appears.

5. Enter the display sweep span in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Unzooming

6. Tap Initialize.
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4.1 Zooming the Waveform Display

Setting the zoom start wavelength and stop wavelength

1.
2.
3.

4.
5.

Note

Press ZOOM. The Zoom menu appears.
Tap Zoom Start. The ZOOM START setting window appears.

Enter the zoom start wavelength in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Tap Zoom Stop. The ZOOM STOP setting window appears.

Enter the zoom stop wavelength in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

If you enter a value outside the setting range, the closest allowed value is assigned.

Example of displayed waveform

'$j Function

A H
A0001:
A0002:
A0003:
A0004:
A0005:

A-An:

Set the zoom center wavelength.

/DSP
1t Zoom Center
o 1062.500nm

<Meas. Conditions>

w— Set the sweep span to be displayed.

m

START{ _ 450.000]nm  sTop:_1200.000jnm CENTER{_825.000/nm spAN:_ 750.0[nm
Res| Jnm  sens{HIGH/SW | VG 1 swpL|__ 1876A) zoomstart ||
— weron T S€t the zoom start wavelength.
i ZOOM SPAN Q T
| o esom— S€t the zoom stop wavelength.
29 N Peak
: { nput new value ~zomer —— Sets the center wavelength of the
/ ™ (=] S zoom display to the peak wavelength
-25.0 Display off L
View Scale
/ > Measure
-45.0|
— nitialize e ps .
o =S " Initializes the display scale
-65.0 I ] ) )
oo The overview window shows
b /N |:| the zoom area (Zoom Area)
: ggs.monm [zooMing] inVacuum  1062.500nm 12.88 nm/D 1126.900nm with a dotted frame_

COR
Siz

RES [LVL (WL |NOI |SRC
COR [ SHF |{{HF | MSK | ZOM

SrC POl AUT [AUT [AUT [AUT [swP[smo R
12 ANA‘SRC ‘REF ‘CTR ‘1—2 ‘OTH ‘ ‘RPT ‘ SGL

ZOOMING appears when the display scale is changed (when the waveform is zoomed).

Specifying the range with wavelength line markers

1.

N

N

Display wavelength line markers 1 and 2.
For details on wavelength line markers, see section 5.2.

Press MARKER. The Marker menu appears.
Tap More to display the More 2/3 menu.

Tap Marker L1-L2 -> Span. The waveform is zoomed according to the value between
the wavelength line markers 1 and 2. AZOOM SPAN setting window is also displayed,

allowing you to change the zoom display sweep span if necessary.

Note

If only L1 is set, the zoom range is from wavelength line marker 1 to the right edge of the screen.

If only L2 is set, the zoom range is from the left edge of the screen to wavelength line marker 2.
» The zoom range boundaries are set to allowed values closest to the values of L1 and L2.
» The Marker L1-L2 -> Zoom Span soft key cannot be used under the following conditions.

* When both wavelength line markers 1 and 2 or off

* When the span of the active trace is 0 nm.

4-2

IM AQ6373E-01EN



4.1 Zooming the Waveform Display

Specifying the range with the mouse

7. In the waveform display area, drag the area you want to zoom with the mouse left button.
The area is displayed with a dotted frame (zoom area).

2. When you release the left mouse button, the dotted frame is zoomed.

™ Function
N M an Dl
80001
120002
A0003:
A0004:
A0005:
<Meas. Conditions>
START{ _ 450000jnm  STOP{__1200.000]nm CENTER{_ 825.000jnm spaN_ 7500/nm
RES| 2nm  sEns{HIGH2/sW | AVG] 1] sMpL{__ 1876(A)
5.0
3 7i o
dBm| —
(7]
=
2
35
Sweep
\ Marker L1-L2 «Q
- Off[el] H
45! — Drag the mouse in the _50
Sweep A
100 m nterval waveform display area to =
dB/D. Minimum| 0
61 | set the zoom area. L
]\ oeep P
T
1]
-85.0) 0
450.000 nm inVacuum  825.000nm 75.00nnfi> 1200.000nm =
cor [Res [ [we [Not [sre [sre JNGEAUT [AUT [AUT [AuT [sVBTsMO] [eor [ o NS [
SIZ_ | COR | SHF | SHF | Msk | Zom| 12 [RIagl ANA | SRC | ReF | CTR | T2 | OTH S -_
Q
<
(]
=+
o
3
e -
e = ] Function n
0001 Zoom Center
0002: L
0003: 1062.500nm
0004: 3

0005 Zoom Span
<Meas. Conditions>
128.8nm)|
START{ _ 450.000Jnm  sTOP{ 1200.000/nm CENTER{ _ 825.000)nm spaN _ 750.0jnm

RES:| Jom  sensfHiGHZSW | VG 1 swpL__ 1876(A) Zoom Start
5.9 998.100nm|
j Zoom Stop
/ 1126.900nm)
G| / Peak
> Zoom Ctr
25, Display
Off L
View Scale
/ -> Measure
5.
| initalize
100 =
dB/D
-65.
The overview window shows
e s E the zoom area (Zoom Area)
998.100nm [ZOOMING| in Vacuum 1062.500 nm 12.88nm/D 1126.900 nm 2
= with a dotted frame.
‘COR ‘RES ‘LVL v ‘NOI SRC [SRC AUT ‘AUT ‘AUT ‘AUT ‘SWP‘SMO‘ ‘ e ‘ oL
siz |CoR | St | |Hr | wisk |zom| T2 oIl ANA [SRC |REF |CTR |12 | OTH s

ZOOMING appears when the display scale is changed (when the waveform is zoomed).

Note
 If you change the display scale to a value different from the measurement scale, ZOOMING appears
on screen. Also, an overview window that shows the measurement scale is displayed in a corner of the
measurement screen.

* The overview window shows the zoom area with a dotted frame.

» The display scale is independent of the measurement scale.

» Changing the zoom function settings does not change the measurement conditions.
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4.1 Zooming the Waveform Display

Configuring the overview window

When the waveform display is enlarged or reduced using the zoom function and the following
settings are made, an overview window is displayed at the very bottom of the waveform display
area (only displayed when a zoom is in use).

Showing and hiding the window and setting the display position

7. Press ZOOM. The Zoom menu appears.

2. Tap Overview Display. Each time you tap, the window changes between hidden (Off),
displayed on the left (L), and displayed on the right (R).

Setting the window size

The window size is fixed. It cannot be changed.

Example of a screen with Overview Display set to L

™ Function

™ Function

in Vacuum

1056.731nm

12.50nm/D

COR | RES | LVL
SIZ| | COR | SHF

SRC

WL | NOI
Z0M

SHF | MSK

SRC EAUm AUT | AUT
1-2 SIS ANA | SRC

AUT | AUT
REF | CTR

SWP | SMO e
EElaEs - |

; nonm Hamc o)
Zoom Center 0001: o|m e 760e| [Zoom Center
; m cix e B
0002: m DFix Jotk
1558.462nm 0003: m EEx k|| 1056.731nm
0004: W FFIX JBLK
Zoom Span 0005: [ GiFix K| Zoom Span
<Meas. Conditions>
252.3nm 25.0nm|
START{ _ 450.000jnm  sTOP: 1200.000jnm CENTER{ _825.000|nm spaN: | 750.0jnm
Zoom Start RES]| Jom  sens[HIGHSW | AVG] 1] smpL__ 1876(A) Zoom Start
1432.3120m T5.0] 994.231nm
Zoom Stop i Zoom Stop
1684.612nm H 1119.231nm
Peak 9 Peak
- Zoom Ctr -> Zoom Ctr
Display -p | 250 Display
LR off IR
—— View Scale
> Measure -> Measure
-45.0) —
nitialize | I i
10.0
dB/D
-65.0)
e E
994.231nm 1119.231nm

Overview window

Moving the zoom area with the mouse

You can use a mouse to move the zoom area in the overview window.

7. Move the mouse pointer into the overview window.

2. Drag the dotted zoom area in the overview window.

The mouse pointer will change to a hand icon during this process.

Note

* You can unzoom by double-clicking the overview window.
» For information on power measurement inside the zoom area, see section 6.1.
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4.1 Zooming the Waveform Display

Explanation

Zoom center wavelength (frequency or wavenumber)
Wavelength display sweep span (frequency or wavenumber)
Zoom start wavelength (frequency or wavenumber)

Zoom stop wavelength (frequency or wavenumber)

Set the horizontal scale to nm, THz, or cm~" using the horizontal scale settings in section 2.1. The
display mode switches between wavelength, frequency, and wavenumber displays according to the
setting.

The selectable ranges for each item are as follows:

Display sweep

Display mode Zoom center span

Zoom start Zoom stop

V(Yjan‘:‘)a'e”gth 1200.000 to 1200.000 0.1 to 850.0 1.000 t0 1199.950  350.050 to 1625.000

F(rTeS;)ency 250.0000 to 856.5000  0.01to 610.00  10.0000 to 856.4950  250.0050 to 999.9000

V(\L?T‘]’i’;“mber 8334.000 to 28571.000 0.1to 20238.0 1000.000 to 28570.950 8334.050 to 38690.000
Value steps

¢ Sweep span
When COARSE is selected, you can change the value in 1-2-5 steps. Otherwise, you can
change the value in steps of 1 nm (0.1 THz or 1 cm™).
¢ Zoom center, zoom start, zoom stop
When COARSE is selected, you can change the values in steps of 1 nm (0.1 THz or
1 cm™). Otherwise, you can change the value in steps of 0.1 nm (0.01 THz or 0.1 cm™).
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4.1 Zooming the Waveform Display

Relationship between zoom center wavelength, wavelength
display sweep span, zoom start wavelength, and zoom stop
wavelength (the same for frequency and wavenumber)

Wavelength display sweep span
-

e

fofN

Zoom start Zoom center Zoom stop
wavelength wavelength wavelength
Note

When you change the wavelength display sweep span, the zoom start wavelength and zoom stop
wavelength will change. The zoom center wavelength will not change.

* When you change the zoom center wavelength, the zoom start wavelength and zoom stop wavelength
will change. The wavelength display sweep span will not change.

* When you set the zoom start wavelength or zoom stop wavelength, the wavelength display sweep span
will change because the other wavelength does not change. The center zoom wavelength will also
change.

» The above description also applies to the frequency and wavenumber display modes.
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4.2 Holding the Waveform Display

Procedure

Selecting a trace to update or fix

7. Press TRACE. The Trace menu appears.

2. Tap Active Trace. The Active Trace menu appears.

In the following explanation, trace B is used as an example.

3. Tap trace B.
The active trace is set to the trace B, and the following operation will be applied to it.

4. Tap View B to select DISP.
The trace B’s trace area display changes to /DSP.

Updating the waveform

5. Tap Write B.
The trace B’s trace area display changes to WRITE.

6. Make a measurement. The waveform data will be updated.

Fixing the waveform

5. TapFixB.
The trace B’s trace area display changes to FIX.

6. The waveform data will be fixed. When a measurement is made, the waveform data will not be

updated.
Updates the waveform Fixes the waveform
WRITE /DSP FIX /DSP
k ™ Function ™ Function m— W|F ™ Function - »lm—: " Function
[Active Trace A [Active Trace . -m_m [Active Trace N -M [Active Trace
- 2R N
ABCDEFG ARICDEFG m EFx JBLK ABICDEFG W EFX BLK ABICDEFG
W FFIX /BLK W FFIX /BLK
—. — B View B m GiFiX /8K | [View B m G:FIX B [View B
[RIEE BLANK| [RIEE BLANK| [P BLANK| [BINE BLANK|
:]E e e _500)m w_s00)m
— -
= — [ 10760 [ 1e76) Write B
; 1
- D V Trace B
_area ‘
Hold A Hold B OT
Max Hold| Min Hold| Min Hold|

Roll Average A Roll Average B Roll Average B Roll Average B

2|

~
~

2|

N

, /)
[Trace List J [Trace List [Trace List

Return More 1/2 J More 1/2 More 1/2
543411nm 543411nm
.

Only a single trace can be the active trace. If you need to change several traces, change them one at a
time.

 If all traces are set to FIX, a warning message will appear, and you will not be able to make
measurements.

» For details on the trace feature, see section 1.2.

| Trace List

=
F
j>
S S
i R
'*i

2
]
H
3
]
~ |
—
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4.2 Holding the Waveform Display

Explanation

Active trace

An active trace is a trace in a state that allows it to be set, changed, analyzed, and so on.

A trace shows a waveform and measurement conditions. The instrument has a total of seven
independent traces (A through G). You can show or hide each trace or display several traces
simultaneously on the waveform screen.

Active Trace...ABCDEFG
These soft keys are used to select the active trace from traces A to G.

Displaying traces
You can select whether to display the active trace on the screen.

View @...DISP/BLANK

View @ DISP: The waveform is displayed on the screen. The trace display changes to DSP.

View @ BLANK: The waveform is not displayed on the screen. The trace display changes to BLK.
Each time you tap, the value switches between View @ DISP and View @ BLANK.

If you select BLANK, markers set on the trace will be cleared.

The ampersand (@) indicates the selected trace. It is set to one of the letters from Ato G.

Write mode

Write @

This soft key sets the active trace to write mode.

When a trace is set to write mode, waveform data is written to it and updated during measurement.
The trace display changes to WRITE.

The ampersand (@) indicates the selected trace. It is set to one of the letters from A to G.

Fix mode

FIX@

This soft key sets the active trace to data fix mode.

When a trace is set to this mode, its waveform data do not change even when a measurement is
made. As such, the waveform on the screen is not redrawn. The trace display changes to FIX. If
you tap FIX during sweeping, the waveform display is fixed at that point.

The ampersand (@) indicates the selected trace. It is set to one of the letters from A to G.
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4.3 Holding the Maximum or Minimum Waveform
Display

Procedure

Selecting a trace to hold

7. Press TRACE. The Trace menu appears.

2. Tap Active Trace. The Active Trace menu appears.

In the following explanation, trace B is used as an example.

3. Tap trace B.
The active trace is set to the trace B, and the following operation will be applied to it.

4. Tap View B to select DISP.
The trace B’s trace area display changes to /DSP. For details on the trace area, see section 4.2.

Holding the maximum or minimum value

5. Tap Hold B. The Hold menu appears.
6. To hold the maximum value, tap Max Hold.
The trace B’s trace area display changes to MAX HOLD.
To hold the minimum value, tap Min Hold.
The trace B’s trace area display changes to MIN HOLD.
7. Make a measurement.

If Max Hold is selected, the waveform data is updated when the measured value is greater than the
previous value.

If Min Hold is selected, the waveform data is updated when the measured value is less than the previous

value.
Koo | '|§:| Function 'E Function 'E Function
|Active Trace A |Active Trace |Active Trace
RMBCDEFG > ARICDFFG ABCDEFG
S View B View B
LANK| IS BLANK| ) BISE BLANK|

DI
Fix A

FixB FixB
Hold B Hold B

Max Hnld' Max Hold|
Roll Average B

WO

Hold A

Max Hnld'

Roll Average A

2| 2|

[N

I

, ,
[Trace List J [Trace List J [Trace List

Fj o @ @ IHc\d
More 1/2 Return More 1/2 More 1/2 Return
I ) J
Note
Max Hold/Min Hold is valid only when the sweep mode is Repeat. It does not work if you repeat single
sweeps.

IM AQ6373E-01EN
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4.4 Averaging the Waveform Display

Procedure

Selecting a trace to average

7. Press TRACE. The Trace menu appears.

2

Tap Active Trace. The Active Trace menu appears.

In the following explanation, trace B is used as an example.

3. Tap trace B.

The active trace is set to the trace B, and the following operation will be applied to it.

4. Tap View B to select DISP.
The trace B’s trace area display changes to /DSP. For details on the trace area, see section 4.2.

Setting the average times

5. Tap Roll Average B. The ROLL AVERAGE setting window appears.
The trace B’s trace area display changes to ROLL AVG.

6. Enter the average times in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

7. Make a measurement. The sweep average value is updated each time a measurement is

ce

;

fActive
[Trace

ce

;

~ 7

[, | '|§:| Function 'E Function rh Function T = 'h Function
[Active Trace [Active Trace Active Trace o =m [Adtive Trace
MBCDEFG > ARCDFFG AECDEFG HE k|| ABcpEFG
[ FFX /BLK.
— B View B View B m Girix K| [View B
BIEEBLANK| [BIEE BLANK| ) BIEEBLANK| BIEEBLANK|
\—‘ 25.000]nm spaN_ 50.0)nm
Write A - = j [Write B
1 SMPL| 1876(A)
_! ! _ ROLL AVERAGE Q _
Fix A D Fix B FixB N Fix B
2
Hold A E Hold B Hold B input new value Hold B
Max Hold Max Hold Max Hold - - - Max Hold
(CoARSE):
Roll Average A F Roll Average B Roll Average B v E
2| 2 2|
f J
, ,
[Trace List J ‘ [Trace List J Trace List J [Trace List
[{Eﬂum

More 1/2 J More 1/2 J More 1/2 J More 1/2
85.00nm/D 543.411nm
AUT [ AUT [ swP [smo <
REF ‘cm ‘1—2 ‘OTH ‘ ‘ RPT ‘ SeL

You can set the average times between 2 and 100.
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4.4 Averaging the Waveform Display

Explanation

When a trace is set to Roll Average mode, each time a measurement is made, the sweep average
of the current measurement and past measurements is calculated, and the measurement data is
updated.

Averaging is performed using the following formula.

Wij(i) = Wj-1(i)s(n = 1)/n + W(i)*1/n (i=1, 2, ..., N)

Wj (i): newly displayed waveform
Wij-1(i): previously displayed waveform
W (i): newly obtained waveform

N: number of samples

n: average times

Note
» Sweep averaging is not affected by the noise mask value. Noise mask is executed when the sweep
average results are displayed.

*  When the measurement sensitivity is set to a setting in which CHOP mode is activated, two sweeps are
made for every count.

swuojanep [esyoads jeonndo Buikejdsig =
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4.5 Calculating the Waveform Display

Procedure

Selecting traces for calculation

7. Press TRACE. The Trace menu appears.

2. Tap Active Trace. The Active Trace menu appears.

3. Taptrace C, F, or G, which can be used for trace-to-trace calculation.

The calculated results are displayed in the selected trace.

Calculations that can be performed differ depending on the trace selected.

In the following explanation, trace C is used as an example.

4. Tap View C to select DISP.
The trace C’s trace area display changes to /DSP. For details on the trace area, see section 4.2.

Selecting a calculation

5. Tap Calculate C. The Calculate menu appears.

6. To perform log calculations, tap Log Math. The Log Math menu appears.
The trace C’s trace area display changes.

To perform linear calculations, tap Linear Math. The Linear Math menu appears.

The trace C’s trace area display changes.

7. On the menu that appears, tap the calculation item. The selected calculation is executed.

Log Math Linear

FixA

$

\Write C

FixC

Fix C

menu Math menu
Rmcoo_ | le Function rh Function 'E Function [ Sy— —R‘ P |
Active Trace Active Trace |Active Trace
ABCDEFG ) ABMDEFG AB@DEFG
—
— View C View C C=B-A(LOG) C=A-B(LIN)
» I
[BIER BLANK| [BIEg BLANK| ISR BLANK
—

C=A+B(LOG)

C=B-A(LIN)

C=1-k(A/B)
K

Hold A
Max Hold|

Hold C

Max Hold|

Hold C

Max Hold|

Roll Average A

2|

Trace List J

Roll Average C

)
Trace List

Roll Average C

/
\ 1.0000|
/E_: 1-k(B/A)

1.0000|

firace

]j " ol T e T ( ) = d

@

ffrace

[Calculate
T

Watﬁ
T
T

Linear Math
T
T

More 1/2 J

“ =
&
£
3

More 1/2 J

More 1/2 J

rmum

re«u m

return

Note

or G, the Calculate soft key is enabled.
« If the calculation trace is remeasured or if the measurement center wavelength or measurement span is
changed, the calculation is performed again and the results are displayed.
 If the measurement condition (resolution) of the calculation trace is in conflict, a warning message is

displayed.

Trace-to-trace calculations can only be performed on C, F, or G. When Active Trace is set to Trace C, F,
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4.5 Calculating the Waveform Display

Explanation

Executable trace-to-trace calculations

Trace C

LOG calculation: A-B, B-A, A+B

Linear calculation: A+B, A-B, B-A, 1-k(A/B), 1-k(B/A)
Trace F

LOG calculation: C-D, D-C, C+D, D-E, E-D, D+E

Linear calculation: C+D, C-D, D-C, D+E, D-E, E-D
Power/NBW (A, B, C, D, E)

Trace G
LOG calculation: C-F, F-C, C+F, E-F, F-E, E+F
Linear calculation: C+F, C-F, F-C, E+F, E-F, F-E
Normalize (A, B, C)
Curve Fit (A, B, C)
Marker Fit
Peak Curve Fit (A, B, C)

Calculation results are written to their corresponding traces.

Details of calculation

The following are explanations given for traces C, F, and G.

Trace C: Calculate C

Log Math
This function performs LOG calculations on trace-to-trace data and writes the results to
trace C.
Calculations can be applied to trace A and trace B.

C=A-B(LOG) Subtracts trace B from trace A in LOG form.
C=B-A(LOG) Subtracts trace A from trace B in LOG form.
C=A+B(LOG) Adds trace A and trace B in LOG form.

The calculation results are displayed with a sub scale. The scale for the calculation results
is displayed on the left or right side of the screen. For details on sub scales, see section 2.6.

IM AQ6373E-01EN 4-13
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4.5 Calculating the Waveform Display

Linear Math

This function performs linear calculations on trace-to-trace data and writes the results to

trace C.

Calculations can be applied to trace A and trace B.

C=A+B(LIN)
C=A-B(LIN)
C=B-A(LIN)
C=1-k(A/B)

C=1-k(B/A)

Adds trace A and trace B in linear form.

Subtracts trace B from trace A in linear form.

Subtracts trace A from trace B in linear form.

Given trace A and trace B, calculates 1—k(A/B).

Calculates 1 — k x (trace A/Trace B) (linear value), and writes the results
to trace C.

The coefficient k can be changed in the range of 1.0000 to 20000.0000 (in
steps of 0.0001). If COARSE is enabled in the setting window, you can
change the value in 1-2-5 steps.

The coefficient k setting applies to both the <C=1—-k(A/B)> calculation and
<C=1-k(B/A)> calculation.

The display in the trace area changes to 1-k(A/B).

Given trace A and trace B, calculates 1-k(B/A).

Calculates 1 — k x (trace B/Trace A) (linear value), and writes the results
to trace C.

The display in the trace area changes to 1-k(B/A).

The calculation results of C=A+B(LIN), C=A-B(LIN), and C=B—A(LIN) are displayed using

the main scale.

The calculation results of C=1-k(A/B) and C=1-k(B/A) are displayed with a sub scale. For
details on main scale, see section 2.5. For details on sub scale, see section 2.6.
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4.5 Calculating the Waveform Display

Specific Examples
<C=1-k(A/B)> and <C=1-k(B/A)> can be applied to a DUT to estimate the transmission
efficiency from the reflection light spectrum or estimate the reflectivity from the transmission
light spectrum.

(1) Estimating the transmission efficiency (Trace C) from the reflected light spectrum (Trace
A)
Transmitted light spectrum (Trace C) = 1 — k(Trace A/Trace B)

Transmitted light
Trace B

> Trace C

Trace A :
DUT (e.g., filter
Reflected light (e-g )

(2) Estimating the reflectivity (Trace C) from the transmitted light spectrum (Trace A)
Reflected light spectrum (Trace C) = 1 — k(Trace A/Trace B)

Transmitted light
TraceB

> Trace A

TraceC ¢
DUT (e.g., filter
Reflected light (cg )

The value of k is an absorption coefficient which is used in determining the DUT reflectivity
and transmission efficiency. Different algorithms are used depending on whether
transmission efficiency or reflectivity is estimated, so the k value also varies accordingly.
The following equation can be used to determine kr and kt. In the equation, Pin is the level
prior to DUT input; Pout is the level after DUT input; Pre is the DUT reflection level; kr is the
absorption coefficient used to determine the reflectivity; and kt is the absorption coefficient
used to determine the transmission efficiency. (Each level is a linear value.)
Estimating the reflected light spectrum from the transmitted light spectrum
kt = (Pin - Pre)/Pout
Estimating the transmitted light spectrum from the reflected light spectrum
kr = (Pin — Pout)/Pre

swuojanep [esyoads jeonndo Buikejdsig =
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4.5 Calculating the Waveform Display

Trace F: Calculate F
Log Math

This function performs LOG calculations on trace-to-trace data and writes the results to
trace F.
Calculations can be applied to trace C, trace D, and trace E.

F=C-D(LOG) Subtracts trace D from trace C in LOG form.
F=D-C(LOG) Subtracts trace C from trace D in LOG form.
F=C+D(LOG) Adds trace C and trace D in LOG form.
F=D-E(LOG) Subtracts trace E from trace D in LOG form.
F=E-D(LOG) Subtracts trace D from trace E in LOG form.
F=D+E(LOG) Adds trace D and trace E in LOG form.

The calculation results are displayed with a sub scale. The scale for the calculation results
is displayed on the left or right side of the screen. For details on sub scales, see section 2.6.

Linear Math

This function performs linear calculations on trace-to-trace data and writes the results to
trace F.
Calculations can be applied to trace C, trace D, and trace E.

F=C+D(LIN
F=C-D(LIN
F=D—-C(LIN Subtracts trace C from trace D in linear form.

) Adds trace C and trace D in linear form.

)

)
F=D+E(LIN) Adds trace D and trace E in linear form.

)

)

Subtracts trace D from trace C in linear form.

F=D—E(LIN
F=E-D(LIN

Subtracts trace E from trace D in linear form.
Subtracts trace D from trace E in linear form.

The calculation results are displayed using the main scale.

Power/NBW

See section 4.8.

Trace G: Calculate G
Log Math

This function performs LOG calculations on trace-to-trace data and writes the results to
trace G.
Calculations can be applied to trace C, trace E, and trace F.

G=C-F(LOG) Subtracts trace F from trace C in LOG form.
G=F-C(LOG) Subtracts trace C from trace F in LOG form.
G=C+F(LOG) Adds trace C and trace F in LOG form.
G=E-F(LOG) Subtracts trace F from trace E in LOG form.
G=F-E(LOG) Subtracts trace E from trace F in LOG form.
G=E+F(LOG) Adds trace E and trace F in LOG form.

The calculation results are displayed with a sub scale. The scale for the calculation results
is displayed on the left or right side of the screen. For details on sub scales, see section 2.6.
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4.5 Calculating the Waveform Display

Linear Math

This function performs linear calculations on trace-to-trace data and writes the results to
trace G.
Calculations can be applied to trace C, trace E, and trace F.

G=C+F(LIN) Adds trace C and trace F in linear form.

G=C-F(LIN) Subtracts trace F from trace C in linear form.
G=F-C(LIN) Subtracts trace C from trace F in linear form.
G=E+F(LIN) Adds trace E and trace F in linear form.

G=E-F(LIN) Subtracts trace F from trace E in linear form.
G=F-E(LIN) Subtracts trace E from trace F in linear form.

The calculation results are displayed using the main scale.

Normalize

This is one of the calculations that normalizes trace data. This function writes the

normalized result in trace G and displays it. One of the following traces can be normalized:

trace A, trace B, or trace C.

The peak of the normalized waveform is 1 if trace G is set to linear scale or 0 dB if it is set
to LOG scale. Data is displayed when sweeping is finished to the end.

The trace area display changes to NORM @.

G=NORMA Normalizes trace A and writes the normalized data to trace G.
G=NORM B Normalizes trace B and writes the normalized data to trace G.
G=NORM C Normalizes trace C and writes the normalized data to trace G.

The calculation results are displayed with a sub scale. The scale for the calculation results

is displayed on the left or right side of the screen. For details on sub scales, see section 2.6.

Curve Fit

See section 4.7.

Marker Fit

See section 4.7.

Peak Curve Fit

See section 4.7.

IM AQ6373E-01EN
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4.6 Normalizing the Waveform Display

Procedure

7. Press TRACE and then tap Active Trace to select G.
Tap View G to select DISP.

“© N

Tap Calculate G. The Calculate menu appears.

A

Tap Normalize. The Normalize menu appears.

&

To normalize trace A, select GENORM A. To normalize trace B, select G=ENORM B. To
normalize trace C, select G=ENORM C.

T Function

A-An:

A
£0001:
£0002:
£0003:
0£0004:
A0005:

<Meas. Conditions>

START{ _ 809.390/nm  stop{ _ 811.390nm cenTer[_ 810390jnm

RES| 005nm  SENS{MID | AVG| 1]
268 ; ; ; ; ;
: i fy | haf, i: P
Example of waveform-before-normalization i
-
dBm|
Sweep
Marker L1-L2
-33. Off [l
Sweep
100 Interval
de/o ’\\ Minimum|
-53..
i E
809.390 nm in Vacuum 810.390 nm 0.20 nm/D 811.390nm
COR [RES | VL | WL |NOI |SRC | SRC VO AUT [ AUT | AUT [AUT | SWP[SMO] [ ot | sor
SIZ |COR |SHF | SHF |MSK [ZOM| 1-2 [ ANA | SRC | REF |CTR |[1-2 | OTH h
™ Function
A B A-An: W ACFIX /BLK =
R0001: | BX 78K | [Active Trace
A0002: W C:A-B /BLK
B &
£0004: W FoFIX BLK
20005: B i e—

<Meas. Conditions>

sTaRT{__ 809390jnm  sTop{__ 811.390hm cenTer{_ 810390)nm span{_ 2.0/nm
RES| 005|nm  SENS{MID | AVG| 1] SMPL 501(A)

Fix G

--Example-of waveform after normalization—-

59 HOd G
Max Hold
Roll Average G
5.
0.

5.
I
5.0
dBD x \

-25.0
809.390 nm in Vacuum 810.390 nm 0.20nm/D 811.390nm

cor [Res [ [wi [Noi [sre [src [Pl auT [ AuT [ AuT [AuT [swe | sMol [ et [ soL TN
Sz |COR | SHF | SHF |Msk | 7OM| 1-> [elsql ANA | SRC |REF |CTR |1-2 | OTH s

=z =
gl %
3
S
N

Note
» Normalization is not possible if the waveform level is low.
* For details on normalization, see section 4.5.
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4.7 Curve Fitting the Waveform Display

Procedure

Setting the target trace

7. Press TRACE and then tap Active Trace to select G.

“ N

& XN

Tap View G to select DISP.

Tap Curve Fit. The Curve Fit menu appears.

To curve fit trace A, select G=CRV FIT A. To curve fit trace B, select G=CRV FIT B. To curve
fit trace C, select G=CRV FIT C. To curve fit markers, select G=MKR FIT.

Tap Calculate G. The Calculate menu appears.

,"‘—' " Function "7 Function " Function ,R‘r—"
[Active Trace [Active Trace G=CRV FITA
RBCDEFG ) ABCDEFE
N — i 5
e B View G
BLANK| BLANK|
Write A C Write G Normalize
G=NORM C|
—
Fix A D FixG Curve Fit
G=CRV FIT A
N ——
Hold A E Hold G o
Curve Fit
Max Hold Max Hold G=PKCVFIT A 20dB
Roll Average A F Roll Average G Operation
Area
2| ALL
G Fitting
|Algorithm
GAUSS
,
[Trace List J ‘ ‘ ‘
] |
|Trace [Trace
More 1/2 J [{mum More 1/2 J rmum [{mum

Note

If a warning message appears when you select G=MKR FIT, check that:

* The threshold value is set properly.

» The necessary number of markers are placed for the selected curve fitting algorithm.
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4.7 Curve Fitting the Waveform Display

Setting the calculation target range

6. Tap Threshold. A THRESH setting window appears.
7.  Enter the threshold value in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
8. Tap Operation Area to select the calculation target range.
" Function I — S Function ST
[T . Entire range
G=CRVFITB =M .
Inside L1 and L2
e 48.500]nm spaN{__ 300/nm
L TS0 Outside L1 and L2
G=MKR FIT N THRESH 0
20dB
Threshold » input new value
20dB|
Area |Area J »
ALL ALl
Fitting A
Algorithm |Algorithm J
GAUSS] i GAUSS|
— | flenaa O
rlemm return ‘ Lke(um ‘
3.00nm/D 563.500nm
Note

For details on the calculation target range, see the explanation.

Selecting the curve fitting algorithm

9.

'|§:| Function
VFITA

G=CRV

G=CRVFITB

G=CRVFITC

[ Recomminn |

G=MKR FIT

Threshold

20dB|

Operation
rea

INSIDF|

Fitting
|Algorithm
GAUSS|

I

retum

=
a2
g
3

Note

Tap Fitting Algorithm to select the curve fitting algorithm you want to use.

For details on the curve fitting algorithm, see the explanation.
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4.7 Curve Fitting the Waveform Display

Peak curve fitting

4. Continuing from step 3, tap Peak Curve Fit. The Peak Curve Fit menu appears.

5. To peak curve fit trace A, select G=PKCVFIT A. To peak curv
To peak curve fit trace C, tap G=PKCVFIT C.

The rest of the procedure is the same as for curve fitting.

Example of a screen that appears when peak curve fitting is in
progress with the curve fitting algorithm set to GAUSS

e fit trace B, tap G=PKCVFIT B.

™ Function

- Aan W AT 7057]

: m & Fix 7BLK
nooor: i Y

: m DiFix 7BLK
£0003: m £ FiX 7BLK
£0004: W FFIX BLK.
A0005: ]

<Meas. Conditions >

star{__ 833.000lhm  sToP{  863.000jnm CeNTER{ _ 848.000)nm span_ 30.0[nm

RES| 005nm  SENS{MID | AVG] 1] smpL{__ 15001(A)
14.3
5.7|Rer
dBm|

T T
-25.7
/Al N
10.0
= WUV UL M
Curve Fit
in Vacuum 848.000 nm 3.00 nm/D 863.000nm

SRC
Z0M

L |WL |NOI
SHF | MSK

sre [Nl AuT [AuT AT [AuT [Swe ] smo s
-2 ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘RPT ‘ seL
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4.7 Curve Fitting the Waveform Display

Explanation

Curve fit target range

Curve fitting is applied to the specified trace waveform, and the results are drawn in trace G.

Calculations are performed on data from the threshold to the peak.

Set the threshold between 0 dB and 99 dB (in steps of 1).
The trace area display changes to CRV FIT @ and MKR FIT.

Curve fit target trace

G=CRV FIT A: Applies curve fitting to trace A.
G=CRV FIT B:Applies curve fitting to trace B.
G=CRV FIT C:Applies curve fitting to trace C.
G=MKR FIT: Applies curve fitting to the placed markers using the current measurement scale.

Curve fitting is applied even when markers are placed on different traces.

Example of a curve-fitted waveform (data range: OUTSIDE L1-L2)

'|§:| Function
: D A 755 pm .
0001 yH vl
0002 m o 7Bk
: m £ B
0004: W FFiX /iBLK
0005: | G=CRV FITB
<Meas. Conditions>
START _ 833.000jnm  STOP{ _ 863.000/nm CENTER{ __ 848.000/nm span{ _ 30.0jnm |
RES| 0.05)nm  SENS{MID ] AVG] 1 smpL{__15001(A) G=CRVFITC
14.
L1:  840.3846 e ———
L2: 855.1 EBﬂ G=MKR FIT
L2241 14.7692n|
-5.7|
Gam| Threshold
50d8]
Operation
-25.7| rea
OUTSIDE
Fitting
IAlgorithm
-45.7] I\ ﬂ n ﬂ GAUSS|
10.0
AVATAVAVLVAVAVAY) iy E
=

-85.7|
833.000nm

863.000nm

in Vacuum 848.000nm 3.00nm/D
S LVL | WL | NOI |SRC |SRC [ENUJIR AUT | AUT | AUT | AUT | SWP | SMO
Dl SHF | SHF | MSK | ZOM | 1-2 [Rel3S ANA | SRC |REF | CTR |1-2 |OTH

RPT | SGL

Example of a marker-fitted waveform (data range: ALL)

T Function
TRG A : 858.9850nm -10.65dBm A-An: (| AFIX /DSP|
TRA 40004: 855.7350nm -10.03dBm 3.2500nm 0,62 o[m o /K| |G=CRVFITA
TRA 00005 856.5950nm -10.34dBm 2:3300nm 031 HEstEs R
TRA 00006 857.3750nm -9:82dBm 7.6100nm 083 HE s
TRA A0007: 858.1850nm -10.20d8m 0:8000nm 0.45 m  iFix B
TRA A0008: 858.9850nm -10.63dBm 0.0000nm 0.02 R ECE—| CocrvTrs
<Meas. Conditions>
START[ _ 851.135jnm  sTOP{ _ 861.135)nm CENTER{ _ 856.135)nm spaN{ _ 10.0jnm
RES] 02)nm  SENS{MID | AVG] 1] SMPL] 1001(A) G=CRVFITC
0.0
. w w w w w w y w
189 ( ] ] [ \ ﬂ / \ / ] paa— Threshold
20dB
B | 1 ==
30, a
ng
R i
50,0 S — —— 5TH POLY|
b E
de/D>
Return
90.0)
851.135nm inVacuum  856.135nm 1.00nm/D 861.135nm
i [we ot [sre Tsre JPUEM AUT [AUT [AUT [AUT [swe TsMo] [ eor [sor T
Ly sHF | sHF | msk |zom| T2 el ANA | SRC |REF | CTR [1-2 | OTH S
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4.7 Curve Fitting the Waveform Display

Peak curve fit target range

Peak curve fitting is applied to the specified trace waveform, and the results are drawn in trace G.
Calculations are performed on mode peaks that are greater than or equal to the threshold.
Set the threshold between 0 dB and 99 dB (in steps of 1).

The trace area display changes to PKCVFIT @.

Peak curve fit target trace

G=PKCVFIT A: Applies peak curve fitting to trace A.
G=PKCVFIT B: Applies peak curve fitting to trace B.
G=PKCVFIT C: Applies peak curve fitting to trace C.

Range of target data for calculation

Vertical axis
Curve fit: Data from the threshold to the peak.

Peak curve fit: Mode peaks that are greater than or equal to the threshold.

Horizontal scale

ALL: Includes all data in the calculation target trace in the calculation.
INSIDE L1-L2: Includes the data between the line markers in the calculation.
OUTSIDE L1-L2: Includes the data outside the line markers in the calculation.

When INSIDE L1-L2 is selected

I : Calculation target range

Line marker 1 Line marker 2 Line marker 1
or or

Line marker 2 Line marker 1

When OUTSIDE L1- L2 is selected

-+ - -

Line marker 2

Line marker 1 = Line marker 2

I : Calculation target range

N

/o \

Line marker 1 Line marker 2 Line marker 1
or or
Line marker 2 Line marker 1

\

Line marker 2

Line marker 1 = Line marker 2
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4.7 Curve Fitting the Waveform Display

Curve fitting algorithm

Soft key display Function

GAUSS Normal distribution curve
LORENZ Lorenz curve

3RD POLY 3rd order polynomial
4TH POLY 4th order polynomial
5TH POLY 5th order polynomial
Note

If G=MKR FIT is selected, fitting cannot be performed if only a small number of markers are placed.
A warning message appears when the number of markers is as follows. WARNING: 111 <G=MKR

FIT>failed
GAUSS,LORENZ: Fewer than three markers
3RD POLY: Fewer than four markers
4TH POLY: Fewer than five markers
5TH POLY: Fewer than six markers
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4.8

Displaying Power Spectral Density Waveforms

Procedure

XN SN

NS

Press TRACE and then tap Active Trace to select F.
Tap View F to select DISP.

Tap Calculate F. The Calculate menu appears.

Tap Power/NBW. The Power/NBW menu appears.

To display the power spectral density of trace A, tap F=Pwr/NBW A.
To display the power spectral density of trace B, tap F=Pwr/NBW B.

To display the power spectral density of trace C, tap F=Pwr/NBW C.
To display the power spectral density of trace D, tap F=Pwr/NBW D.
To display the power spectral density of trace F, tap F=Pwr/NBW F.

Tap Bandwidth. ABANDWIDTH window appears.
Enter the bandwidth in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

N

[ Rmcowi | A Functi = Functi " Functi
: 7 Function X Function 7 Function S T
[Active Trace [Active Trace smeRoL G /s
-) Hire B
RBCDEFG ] ABCDERG | e s
— B View F Linear Math WGICRVATA— /DSP
BIBR BLANK [BIBR BLANK F=F-D IN)
= ).390jnm SPAN:nm
C Write F Power/NBW H bl SoIA
F=Pwr/NBW ) 250
- : BANDWIDTH Q
Fix A D Fix F
‘ ‘ 0.1nm
P /NB ————— || 150
Hold A E ‘ Hold F F=Pwr/NBW E input new value &
Max Hold Min Hold ) )
{(COARSE)!
Roll Average A ‘ Roll Average F V| ® 2 E
-p 5.0

Calculate F

ey Bandwidth
) L e

=

j>
i‘ﬁlﬁ_ﬂ
ﬁ
j>
i

n
HPDWEUN BW

Tace
Return More 1/2 J relum rem m

H
g
a
2
S

~

—

Explanation

The power spectral density waveform display shows the power per specified band.
Selectable range: 0.1 nm to 10 nm (in 0.1 nm steps)

Vertical scale unit
Vertical scale units, namely dBm/nm, mW/nm, pyW/nm, nW/nm, and pW/nm, are units for displaying
power per nanometer. If trace F is set to Power/NBW, they are automatically changed to dBm, mW,

MW, nW, and pW. If trace F is set to Power/NBW and you change the vertical scale to dBm/nm,

-15.0
Return
-25.0

mW/nm, yW/nm, nW/nm, pW/nm, trace F will switch to FIX mode, and the waveform will no longer
be updated. For details on the vertical scale unit, see section 2.5.
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4.9 Searching Waveforms

Procedure

Single search

Setting the active trace

1. Press TRACE and then tap Active Trace to set the search target trace to the active
trace.

2. Tap View of the selected trace to select DISP.
Selecting the single search

3. Press PEAK SEARCH. A Peak Search menu appears.
4. Tap More to display the More 2/2 menu.

5. Tap Search Mode to select SINGL.
By default, SINGL (single search) is selected.

Peak search
6. Continuing from step 5, tap More to display the More 1/2 menu.

7. Tap Peak Search. A moving marker is placed at the peak (maximum value) of the
waveform, and the marker values are displayed in the data area.

Bottom search

7. Continuing from step 6, tap Bottom Search. A moving marker is placed at the bottom
(minimum value) of the waveform, and the marker value is displayed in the data area.

Data area V¥ : Moving marker
™ Function ¥ Function 7 Function |
[TRA APK : 857.3570nm I -9.81dBm A-An:
[Auto Search [Auto Search A0002:
A0003: BL
Off [o % On| A0004:
or] O] £0005: o
Bottom Mode Diff 'Mode Diff £0006: i /8Lt
Search <Meas. Conditions >
3.00d8| 3.00d8|
sTART{__ 851.135}hm  sToP{_ 861.135)nm CENTER{ | 856.135]nm span:_ 10.0)nm
Next Level RES]| 002Jnm  sENs{MID | AVGH 1] sMpL|__ 5001(A)
10.0|
Next Search Search / Ana Search / Ana
Right Marker L1-L2 Marker L1-L2
S on| orlell
Next Search Search/ Ana Search / Ana 1.0
Left |Zoom Area |Zoom Area eft
Jor orell
Set Marker ——
-30.( <
Search Mode Search Mode
sy v ™ || g v 504
[All Marker —_—— Multi Search k L_J J L Al Marker
Clear Sctting Setting 10,0 [T O B Clear
dB/D
,
-70.
ISearch Search Search [Search
P —
More 172 More 272 More 2/2 More 172
-) = | 0
851.135nm in Vacuum 856.135 nm 1.00 nm/D 861.135nm
=l L. [wi [noi [sre [sre [ENAR AuT [ AuT [AuT [AuT [swelsmol [ per oo TS
SHF | MSK | ZOM| 1-2 el ANA | SRC |REF |CTR |1-2 |OTH >

Note

 If the active trace is not set to DISP, you cannot use the moving marker.
Set View @ DISP BLANK under Trace to DISP.
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4.9 Searching Waveforms

Setting the Minimum Peak/Bottom Difference of the Mode Judgment
Reference

7. Press PEAK SEARCH. A Peak Search menu appears.

2. Tap More to display the More 2/2 menu.
3. Tap Mode Diff. The MODE DIFF setting window appears.
4. Enter the minimum peak/bottom difference of the mode judgment reference in the

displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

T Function R Function ™ Function
RF DS
/Auto Search of
R
¥ 0n i ”
‘FX P/BW E
Bottom Mode Diff CRV FIT A
Search »
3.00dB
56.135]nm span__ 10.0jnm
(2‘;2‘:5,“8' K sMPL{__ 1001A
25.0
MODE DIFF Q
Next Search Search / Ana Search / Ana
Right Marker L1-L2 1 Marker L1-L2
Off [elil 3.00dB [f on|
- 15.0
Next Search Search / Ana R 5 [Search/Ana
<Lefl Zoom Area input new value Zoom Area
&3 on| B orfel
((COARSE)
<sm e J ‘ ‘ v = E
= 5.0
Search Mode J \ J 0.0 {Search Mode
SNe] MULTI 5.0 SINElR MULTI
[Al Marker Multi Search Mult Search
Clear Setting Setting
-15.0
[Peak Peak [Peak

More 1/2 More 2/2 ore 2/2
g -25.0
1.00nm/D 561.1350m

AUT [AUT [ WP [ sMo s
REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT ‘ SeL

i

Searching for the next peak/bottom level
5.  Continuing from step 4, tap More to display the More 1/2 menu.

6. When the moving marker is displayed at the peak or bottom of the waveform, tap Next
Level Search. On the marker trace waveform, the moving marker at the peak or bottom

is moved to the next peak (local maximum value) or bottom (local minimum value).

Searching for the level peak/bottom to the right of the moving marker
5.  Continuing from step 4, tap More to display the More 1/2 menu.

6. When the moving marker is displayed at the peak or bottom of the waveform, tap Next
Search Right. The moving marker is moved to the next peak (local maximum value) or

bottom (local minimum value) on the right.

Searching for the level peak/bottom to the left of the moving marker

5. Continuing from step 4, tap More to display the More 1/2 menu.

6. When the moving marker is displayed at the peak or bottom of the waveform, tap Next
Search Left. The moving marker is moved to the next peak (local maximum value) or

bottom (local minimum value) on the left.
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4.9 Searching Waveforms

Auto search

7. Press PEAK SEARCH. A Peak Search menu appears.
2. Tap More to display the More 2/2 menu.

3. Tap Auto Search to select On.

'E Function | Socoo | ST oo '|‘:| Function
[Auto Search Aooot Achn: oo 2 Auto search
-)p 10002: mC
= o W D:
on| 1A0003: HH n
10004: Hi
Bottom ue A0005: B G:MKR FIT /BLK| Mode Diff
Search Meas. Conditions>
3.00dB 3.00dB|
stART| _ 851.135jnhm  sTop{ _ 861.135)nm CENTER{ _ 856.135)nm sean__ 10.0)nm
Next Level RES] 0.02Jnm  sENS{MID ] AVG] 1 smpL{  5001(A)
10.0|
Next Search Search/ Ana Search / Ana
Right Marker L1-L2 Marker L1-L2
On| orfel
Next Search Search/ Ana 199 Search / Ana
Left Zoom Area Zoom Area
On| jorfel
Set Marker
30,
Search Mode Search Mode
SIREN MULTI sou SIS MULTI
[All Marker MUt Search k L_J J L Malt Search
Clear Setting 100 S —— Setting
de/D
) ,
-70.
ﬁ\‘ Peak Feak
ISearch |Search Search
More 1/2 J

More 2/2 More 2/2
-90.0]
851.135nm in Vacuum 856.135nm 1.00nm/D 861.135nm
RES A A AUT | SWP | SMO <
, + B ARG e |

Highlighted when Auto Search is selec

Multi search

Setting the active trace

7. Press TRACE and then tap Active Trace to set the search target trace to the active
trace.

2. Tap View of the selected trace to select DISP.

Selecting the multi search
3. Press PEAK SEARCH. A Peak Search menu appears.

4. To perform a peak search, tap Peak Search. To perform a bottom search, tap Bottom

Search.
5. Tap More to display the More 2/2 menu.
6. Tap Search Mode to select MULTI.

By default, SINGL (single search) is selected.
When you select MULTI, a peak search or a bottom search is executed.

For peak search, fixed markers are placed at the multiple peaks of the waveform, and the
marker values are displayed in the data area. The moving marker is placed at the highest
peak.

For bottom search, fixed markers are placed at the multiple bottoms of the waveform,
and the marker values are displayed in the data area. The moving marker is placed at
the lowest bottom.
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4.9 Searching Waveforms

V¥ : Moving marker

[ B runcrion "7 Function "5 Function "7 Function
TRA APK : 849.4820nm ~5.70dBm 7|an: /D5P
Auto Search Auto Search TRA A0001: 833.7720nm -41.30dBm 15.7100nm 35.61d8
_ _ TRA A0002: 834.8820nm -40.09dBm 14:6000nm 323948
[8Ii on [&If On| TRA A0003: 835.9920nm -38.74dBm 13.4900nm 33.05dB f:
L =1 L = TRA A0004: 837.1060nm 36.97dBm 123760nm 3157d8
Bottom Mode Diff Mode Diff TRA A0005: 838.2200nm -35.11dBm 11.2620nm 29.41dB W G:MKR FIT /Bl | Bottom
Search <Meas. Conditions> Search
3.00dB 3.00dB
sTaRT|  833.000jnm  sTop{ _ 863.000nm ci|nTer{ _ 848.000/nm sean_ 30.0)nm
NextLever
Search Res: 0.05jnm  SENS{MID | AvG] 1 smpL{__15001(A) Next Level
14.
Next Search Search / Ana Search / Ana Next Search
Right Marker L1-L2 Marker L1-L2 Right
on| on| w
Next Search Search / Ana Search / Ana S [REF LI Next Search
Left Zoom Area Zoom Area U ow " Left
on| Oon|
Set Marker v w o Set Marker
u
-25.7] =
005 "
™ L] (=]
Search Mode Search Mode P ol Clear Marker
w
CINI( L s
EIEA muLTi SINGL Y] 5] ©

IAll Marker e e Multi Search n Al Marker

Clear Setting Setting 100 Clear
65.7) \/

ISearch search ISearch search

J More 2/2 J J

More 1/2 More 2/2 More 1/2

ki

-85.7]
833.000nm in Vacuum 848.000nm 3.00nm/D 863.000nm
COR LVL | WL |NOI |SRC |SRC AUl AUT |AUT | AUT | AUT |SWP |SMO| | por | 56 SRS
siz Gl SHF | SHF | Msk [zOom|1-2° RSl ANA | SRC |REF | CTR |1-2 |OTH >

o04: Marker number
V: Fixed marker

Note

If the active trace is not set to DISP, you cannot use the moving marker.
Set View @ DISP BLANK under Trace to DISP.

Setting the mode (peak/bottom) detection threshold and the detection
list sort order

7. Press PEAK SEARCH. A Peak Search menu appears.
2. Tap More to display the More 2/2 menu.

=
(7]
=
Q
=
35
«Q
(®)
T
=
(2]
L
(2]
T
1]
Q
-
=
L
5
<
(]
—h
o
=
3
(7]

3. Tap Multi Search Setting. The Multi Search Setting menu appears.

Setting the mode (peak/bottom) detection threshold
4. Tap Threshold. A THRESH setting window appears.

5. Enter the mode detection threshold in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Setting the detection list sort order

4. Tap Sort by. Each time you tap, the value switches between WL and LVL.
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4.9 Searching Waveforms

Searching for the next peak/bottom level

6. Continuing from step 5, tap Return to return to the previous level. Tap More to display
the More 1/2 menu. The rest of the procedure is the same as for single search.

Searching for the level peak/bottom to the right of the moving marker

6. Continuing from step 5, tap Return to return to the previous level. Tap More to display
the More 1/2 menu. The rest of the procedure is the same as for single search.

Searching for the level peak/bottom to the left of the moving marker

6. Continuing from step 5, tap Return to return to the previous level. Tap More to display
the More 1/2 menu. The rest of the procedure is the same as for single search.

Explanation

Single search

The instrument detects the peak (the maximum level value) or bottom (the minimum level value) of
the measured waveform.

Peak Search

A peak search (a search for the maximum level value) is performed on the active trace
waveform.

The moving marker is displayed at the peak point, and the marker value is displayed in the
data area. If the peak level is off the screen, its marker is displayed at the top or bottom edge
of the screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.

Bottom Search

A bottom search (a search for the minimum level value) is performed on the active trace
waveform.

The moving marker is displayed at the bottom point, and the marker value is displayed in the
data area. If the bottom level is off the screen, its marker is displayed at the top or bottom
edge of the screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.

Next Level Search
On the active trace waveform, the moving marker at the peak or bottom is moved to the next
peak (local maximum value) or bottom (local minimum value).
A warning message will appear if such peak or bottom is not found.
WARNING 103 : No data in active trace
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4.9 Searching Waveforms

Next Search Right
On the active trace waveform, the moving marker at the peak or bottom is moved to the peak
(local maximum value) or bottom (local minimum value) on its right.
A warning message will appear if such peak or bottom is not found.
WARNING 103 : No data in active trace

Next Search Left
On the active trace waveform, the moving marker at the peak or bottom is moved to the peak
(local maximum value) or bottom (local minimum value) on its left.
A warning message will appear if such peak or bottom is not found.
WARNING 103 : No data in active trace

Set Marker
Places a fixed marker with the assigned number at the moving marker position.
Selectable range: 0001 to 1024

The initial number is 0001 when the fixed marker is placed for the first time. At other times, it is
the highest number of the placed fixed markers + 1. (Upper limit: 1024)

Clear Marker
Clears the specified fixed marker number. The marker value in the data area is also cleared.
The default fixed marker number to be cleared is the last assigned fixed marker number.

All Marker Clear
The moving marker and all fixed markers are cleared.

Mode Diff

Sets the minimum peak/bottom difference (dB) serving as a basis for mode determination
during mode detection.

Selectable range: 0.01 dB to 50.00 dB

(Normal: steps of 0.01, COARSE: steps of 1, default value: 3.00 dB)

Search/Ana Marker L1-L2
If you set Search/Ana Marker L1-L2 to On when wavelength line markers L1 and L2 are on,
the peak/bottom search target is set between line markers 1 and 2.

Note
» The instrument searches the waveform between line markers L1 and L2.

* Ifonly L1 is set, the instrument searches from line marker 1 to the right edge of the screen.

« Ifonly L2 is set, the instrument searches from the left edge of the screen to line marker 2.

» |If neither L1 or L2 is set, the instrument searches from the measurement start wavelength to the
measurement stop wavelength.

» Search/Ana Marker L1-L2 is shared between the Marker, Peak Search, and Analysis menus.

* When Search/Ana Marker L1-L2 is set to On, the is highlighted at the bottom the screen.
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4.9 Searching Waveforms

Note

Search/Ana Zoom Area

When Search/Ana Zoom Area is set to On, the peak/bottom search is performed on the data
in the zoom display range.

If Search/Ana and Zoom Area Search/Ana Marker L1-L2 are both set to On, search is
performed in the area where the zoom display range and line marker range overlap.

Search/Ana Zoom Area is shared between the Marker, Peak Search, and Analysis menus.

« When Search/Ana Zoom Area is set to On, the | 20| is highlighted at the bottom the screen.

Auto Search

Turns on or off peak/bottom searching that is performed every sweep.

When set to On, after sweeping ends, a peak/bottom search is performed automatically, and a
moving marker is set automatically. By default, Auto Search is set to Off.

Multi search

The instrument detects the peaks (the maximum level values) or bottoms (the minimum level
values) of the measured waveform at once.

Threshold

Set the threshold (detection range level) that is used when the multi search detects modes
(peaks/bottoms).

For peak searches, the peak detection range is defined as being the levels from the measured
waveform's maximum peak to the threshold value.

For bottom searches, the bottom detection range is defined as being the levels from the
measured waveform's minimum bottom to the threshold value.

Sort by

Set the assignment order of marker numbers. The detected marker values are displayed as a
list in the data area. This setting sets the sort order of the detection list.

WL: Displayed in ascending order of wavelength.

LVL: For the peak search, levels are displayed in order starting from the highest level. For the
bottom search, levels are displayed in order starting from the lowest level.

Peak search

A peak search (a search for the maximum level value) is performed on the active trace
waveform.

Fixed markers are displayed on the peak points. The moving marker is displayed on the
maximum peak (the maximum level value). The marker values are displayed in the data area.
If the peak level is off the screen, its marker is displayed at the top or bottom edge of the
screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.
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4.9 Searching Waveforms

Bottom Search

A bottom search (a search for the minimum level value) is performed on the active trace
waveform.

Fixed markers are displayed on the bottom points. The moving marker is displayed on the
minimum bottom (the minimum level value). The marker values are displayed in the data area.
If the bottom level is off the screen, its marker is displayed at the top or bottom edge of the
screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.

Other soft keys
The functions of the following soft keys in multi search are the same as those in single search.
See the explanation of single search.
Next Level Search
Next Search Right
Next Search Left
Set Marker
Clear Marker
All Marker Clear
Mode Diff
Search/Ana Marker L1-L2
Search/Ana Zoom Area
Auto Search
Note

The Mode Diff (mode judgment reference)—the peak/bottom difference—setting is shared between
multi search and single search.
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410 Copying and Clearing Waveforms

Procedure

Copying traces

7. Press TRACE. The Trace menu appears.
2. Tap More to display the More 2/2 menu.
3. Tap Trace Copy. The Trace Copy menu appears.
4. Tap Source Trace to display a menu, and tap the copy source trace (A to G). The menu
returns automatically to the previous level.
5. Tap Destination Trace to display a menu, and tap the copy destination trace (A to G). The
menu returns automatically to the previous level.
6. Tap Copy Execute. Copying is executed.
™ Function —K‘r'"““ I R - | —K‘“"‘“‘" | " Function
Aclt?/:ﬁacz [Trace Copy /W‘ %’E:CFE -
MBCDEFG -> A i A
View A # Destination =-> B Destination
e ] R e BJ
. i \
Fix A Noise Mask Copy Execute D Copy Execute
OFF| L
Hold A Mask Line E
Max Hold| VERT [ L
Roll Average A Trace r
Highlight
2|
L
Trace List ] ﬁ
. == =
More 1/2 More 2/2 Return Return ‘ Return I
| g t [
Note

+ After the copy is executed, the copy destination trace status changes to FIX and the view to DISP.
If the copy source trace and copy destination trace are the same, the copy will not be executed even
when you tap Copy Execute.
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4.10 Copying and Clearing Waveforms

Clearing traces

7. Press TRACE. The Trace menu appears.

N

Tap More to display the More 2/2 menu.

©

Tap Trace Clear. The Trace Clear menu appears.

N

Tap the trace (A to G) you want to clear the data of. The waveform of the selected trace is
cleared, and the menu returns automatically to the previous level.

To clear the data of all traces, tap All Trace.

9 Function 7 Function ST |
[Active Trace [Trace Copy ‘ A
RBCDEFG
View A [Trace Clear B 9
- —p (7]
ISR BLANK| £
~~~~~ c )
| | <.
= - =}
Fix A Noise Mask D «©
OFF| (@]
Hold A Mask Line E =X
Max Hold| VERT [gle¥dy| )
Roll Average A Trace F IR
Highlight
2 Off| m
K-}
G [1°]
(2]
-
=1
[Trace List J r\u Trace L
= I 5
frace f\‘ Trace
(]
=+
More 1/2 More 2/2 Return °
' 3
(7]

Displaying the trace list

7. Press TRACE. The Trace menu appears.
2. Tap Trace List. A trace list is displayed.

'h Function _ 'h Function
[Active Trace 00t A-dn:
0002:
QB CDEFG 0003:
0004:
View A 0005
<Meas. Conditions>
BIEE BLANK|
START{ _ 851.135jnm  sTor{ _ 861.135)nm CENTER{ _ 856.135)nm spaN_ 10.0)nm
Write A
rite A RES]| 0.02Jnm  SENS{MID | AVG 1 SMPL{__ 5001(A)
0.0
Fix A
Hold A OO
Max Hold'
Roll Average A
-30.0|
2

Trace List 0

TR[  CENTER REFLVL |LVLSCL| RESLN |AVG] SAMPL
DIV]

race List 856.135 1.00nm_ -10.0dBm ___10.0dB_0.02nm 5001 MID MEAS Active trace
g 775000nm | 85.00nm |-10.0dBm | 10.0dB | 1nm N/AUTO MEAS
775000nm | 8500nm |-10.0dBm | 10.0dB | 1nm N/AUTO MEAS
775.000nm | 85.00nm |-10.0dBm | 10.0dB | Tnm N/AUTO

775.000nm 85.00nm | -10.0dBm 10.0dB | Tnm N/AUTO

856.135nm 1.00nm | -10.0dBm 10.0dB | 0.02nm MID

MEAS =
Tace
MEAS List
Pwr/NBW E
856.135nm 1.00nm | -10.0dBm 10.0dB |0-2nm MID

More 1/2 - MKR FIT Return
i i i i | i i i i |
851.135nm in Vacuum 855.135nm 1.00nm/D 861.135nm

-90. ﬂl
L [wL [noi AuT [AuUT [AUT [AUT [swp [smo <
W SHF | SHF ‘MSK 0 IANA|SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT ‘ SGL

amnmon opg

SRC | SR
ZOM|1-2

Trace list
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4.11 Noise Mask

Procedure

7. Press TRACE. The Trace menu appears.

N W N

—-100 to

0.

Tap More to display the More 2/2 menu.
Tap Noise Mask. The NOISE MASK setting window appears.

Enter the noise mask value in the displayed window. You can set the value to OFF or between

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

5. Tap Mask Line. Each time you tap, the value switches between VERT and HRZN.

[BINE BLANK]|

™ Function N Function
[Active Trace Trace Copy
BBCDEFG
View A

Label

[Trace Clear J

Fix A Noise Mask
OFF, ’

Hold A
Max Hold|

VERT [gli¥4\|

Trace
Highlight
off

Roll Average A
2

[Trace List J

frace

More 1/2

|-

More 2/2 J

" Functi
poT T o
0001 |8 & Iai | [Trace Copy
0002: W D:FX JBLK
0003 m E:FiX BLK
0004: W F:Pwr/NBW E /DSP|
0005: B G:MKR FIT /BLK | [Trace Clear
<Meas. Conditions>
start]_ 847514nm  stor{_ 852514)nm center{__ 850.014)nm sean{__ 50nm
RES; 01nm  SENS{MID ] AVG] 1 SMPL 501(A Label
20..
NOISE MASK Q =
-64dBm
0.3|RE
dem| \ input new value
NS
-19.7|
-39.7|
10.0
a8/ \-\\// \
"
TR [T
More 2/2.
-79.7|
847.514nm in Vacuum 850.014nm 0.50nm/D 852.514nm
cor[Res (v [wi ST sre [sre ROl AT [AuT [aut [aut [swe [smol [eor [ so B
SIZ | COR | SHF 1-2 eI ANA | SRC |REF |CTR [1-2 |OTH 2

SHF MK ZOM

|
Highlighted when Noise Mask is selected

Switches bet
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4.11 Noise Mask

Explanation

Noise mask type

HRZN
The waveform is displayed by replacing level values less than or equal to the noise mask

value with the noise mask value.

More 2/2
-79.7]
847.514nm inVacuum  850.014nm 0.50nm/D 852.514nm
om|i-2 [

SMO e
ERliaEn |

SWP
1-2

LVL | WL

AUT
SHF | SHF

ANA

AUT
SRC

AUT
REF

AUT
CTR

COR [ RES
SIz

COR

VERT
The waveform is displayed by replacing level values less than or equal to the noise mask
value with the display lower limit value (-210 dBm).

T Function
A H A-An:
£0001: Trace Copy.
2000
£0004: R Fewe /o8
A0005: W G:MKR FIT Bk | [Trace Clear
<Meas. Conditions> J
start 847514nm  stopr{ _ 852514/nm CenTER{__ 850.014)nm span__ 50/nm
RES:| 01nm  SENS{MID | AVG] 1 SMPL 501(A Label
20.
NOISE MASK [x]
-64dBm 0
0.3|Rer
dem| \ input new value -%
B =
v ) S
-19.7] «Q
. T
Mask line 397 =2
LD.G n—’
2 WA | o
59 " K-}
i
NN T — L L L ke Y F\‘ @
(2]
-
=1
L
Q
<
(]
=+
o
3
(7]

<Meas. Conditions>

start{_ 847514jnm  stor[_ 852514/nm cenTer{__ 850.014)nm sean{__ 50nm

T Function
H A-An: P
0001 Trace Copy
0002:
0003:
0004:
0005: [Trace Clear J

RES]| 01)nm  SENS:{MID ] AVG] 1 SMPL 501(A Label
20..
NOISE MASK Q SE—
-64dBm
0.3|Rer
dem| \ input new value
T = O
-19.7|

Mask line 207, \

10.0
de/0 \-\\w’/ \
M,

SISy 7 o
797
847.514nm inVacuum  850.014nm 0.50nm/D 852.514nm
cor[RES T Twi src [sre O AuT TauT [AuT TAUT [swpSMO| [ oy [ 5o NS
SIZ” | COR [ SHE | SHF z0M|1-2 RIS ANA | SRC | REF |CTR |T1-2 | OTH 5
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4.12 Highlighting the Waveform Display

Procedure

Highlighting the active trace waveform
1.

N 9N

Highlighting all trace waveforms

Press TRACE. The Trace menu appears.
Tap More to display the More 2/2 menu.
Tap Trace Highlight. The Trace Highlight menu appears.

Tap Active Trace. The active trace waveform is highlighted (displayed with thick lines).

4. Continuing from step 3, tap All Trace. The waveforms of all traces will be highlighted (displayed
with thick lines).

Clearing the highlighting

4. Continuing from step 3, tap the Off.

le Function 9 Function

[Active Trace [Trace Copy
BBCDE FGJ J

View A L Clear
EERBLANK| J
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Chapter 5 Displaying Measured Values and Calculated Values Using Markers

5.1 Wavelength and Level Values of an Optical
Spectrum

This section explains the wavelength and level values of an optical spectrum when the display mode is
wavelength. The following description also applies to the frequency and wavenumber display modes.
For details on the display mode, see section 2.1.

Procedure

Setting the active trace

7. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the wavelength and level values of.

2. Tap View of the selected trace to select DISP.

Displaying the moving marker
3. Press MARKER. The Marker menu appears.

4. Tap Marker Active. The moving marker appears on the screen, and a MOVE MARKER
setting window appears.

¥: Moving marker

TRA A : 850.0140nm 0.21dBm A-An:
£0001:
1£0002:
1A0003:
A0004:
A0005:

<Meas. Conditions>

staRT[_ 847514nm  sTop{ _ 852.514/nm CENTER{_ 850.014)nm spaN{__ 50nm

f[on]
RES; 01]nm  sens{MID AVG] 1] SMPL 501(A) D

MOVE MARKER Q

20.3]

Marker
Setting
850.0140nm Normal

0.3|rer Marks
23 \ input new value &
((COARSE):
/ \ NEE= E Marker

-> Zoom Ctr

slle]
Marker
/ njain
-39.7
|All Marker
LG
de/D Enter
][]

Wr\‘
More 1/3
-79.7]
847.514nm in Vacuum 850.014nm 0.50nm/D 852.514nm

cor|Res (v [wi [Not SR [sRe [AuT [AUT [AuT [AuT [AUT [swP |sMO| | por | so D
SIZ | COR | SHF | SHF | MSK | ZOM| 1-2 | OFS | ANA | SRC |REF [CTR |12 |OTH >

Note

If the active trace is not set to DISP, you cannot use the moving marker.
Set View @ DISP/BLANK under Trace to DISP.

IM AQ6373E-01EN 51
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5.1 Wavelength and Level Values of Optical Spectrum

Checking the normal marker

5. Check that Marker Setting is set to Normal.
If Marker Setting is set to Power or Integral, carry out the following procedure to set it to
Normal.
5-1. Tap Marker Setting. The Marker Setting menu appears.
5-2. Select Normal Marker. The normal marker’s moving marker ¥ appears on the
waveform.
5-3. Tap Return to return to the previous level.
5-4. Tap Marker Active again. The MOVE MARKER setting window appears.
A Function | | N Function | —— | 2023 Jun 131544 K Function
I Normal ;-J“‘\I . Marker Active E ‘. .
( g o) = .
Set Marker Power e W G:FIX /BLK
T =
[50.080)nm span{___ 5.0lnm
integral J 1 swpL__ 501A)
m— +25.0GHz] +25.0GHz] — MOVE MARKER 0 W‘
Setting J Setting J i seing  —— Normal
Power] Normal| 550.0800nm Normal|
=l e ‘ input new value e ?‘I\li:ll'(r:;ﬁ)
<Marker ‘ ‘ ‘ ‘ <Marker E
-> Zoom Ctr -» Zoom Ctr -> Zoom Ctr
el I I
-> Ref Level -> Ref Level -> Ref Level
/C\:IE zArarker ‘ <Eandwidth <Eandwid1h é\:le gArarker ‘ . é:le gArarker
0.5nm| 0.5nm| E D D nter
More 1/3 Return Return More 1/3 More 1/3
] o
0.50 nm/D 552.580nm
A B[ ae] [ror [sr
Note

There are three types of markers that you can select with Marker Setting: normal marker (Normal), power
spectral density marker (Power), and integral marker (Integral). For details on the marker features, see

section 1.2.
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5.1 Wavelength and Level Values of Optical Spectrum

Moving the moving marker

6. Inthe MOVE MARKER setting window, enter the marker wavelength.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
Or, move the moving marker by referring to the information below.
Direction Procedure
Move to the right Turn the rotary knob to the right.
Drag to the right with the mouse or on the touch panel.
Move to the left Turn the rotary knob to the left.
Drag to the left with the mouse or on the touch panel.
Note

If you enter a value outside the setting range, the closest allowed value is assigned.

Placing a fixed marker

7.

8.

With the moving marker displayed, tap Set Marker.
A Set Marker menu and a SET MARKER setting window appear.

Tap Set or Cancel.

If you tap Set, a fixed marker is placed at the current moving marker position, and the menu
returns to the previous level.

Fixed markers are automatically numbered starting with 0001. You can also specify any number from
0001 to 1024 in the SET MARKER setting window.

If you tap Cancel, no fixed markers are placed, and the menu returns to the previous level.

V¥ : Moving marker

[TRA A : 850.0140nm

: 0.21dBm
TR A A0001: 849.0840nm

-53.47dBm

A-An:

0.9300nm 53.69dB

A
Jug Set
[TR A A0002: 849.7340nm -27.02dBm 0.2800nm 27.23dB =5
£20003: m E JBLK Off
£0004: W F:Pwr/NBW E /DSPy
0005 ™ GiMKR FIT BLK( [Set Marker
<Meas. Conditions> -
staRT{_ 847514jnm  stopr[  852.514/nm CeNTER{__ 850.014)nm spaN__ 50nm
RES| 01]nm  sensMID | AVG] 1) SMPL] 501(A | e |:|
203
MOVE MARKER
MovEmARKER @]
Setting
850.0140nm Normal
0.3Rer
dem| \ input new value <!\152::ter ‘ ‘ ‘
1 | e
19.7] <,> Zoom Ctr

Marker
/ / LR Level

-39.7|

/ [All Marker

100 " Clear

de/D / \

-59.7| \\ /

-79.7 \ /

847.514nm in \/ac\/um 0.50nm/D

‘COR ‘ RES |LVL wL ‘NOI L\ngr/ﬁ SRC ‘AUT ‘AUT |AUT ‘AUT ‘AUT ‘SWP‘SMO‘ ‘ T ‘ oL
v

SIZ | COR [SHF |SHF | MSK 1-2 |OFS | ANA [SRC [REF |CTR [1-2 |OTH
Fixed marker

More 1/3

o o)
&
3
8|

850.014nm 852.514nm

IM AQ6373E-01EN
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5.1 Wavelength and Level Values of Optical Spectrum

Clearing a fixed marker

9. Tap Clear Marker.
A Clear Marker menu and a CLEAR MARKER setting window appear.

70. Enter the number of the fixed marker you want to clear in the displayed window.
71. Tap Clear or Cancel.

If you tap Clear, the fixed marker corresponding to the number you entered is cleared, and the
menu returns to the previous level.

If you tap Cancel, no fixed markers are cleared, and the menu returns to the previous level.

TRA 4@ 8500140nm 0.21dBm A-An: ) S
TRA 40001: 849.0840nm -53.47dBm 0.9300nm 53.60d8 53.60dB
TRA A0002: 849.7340nm -27.02dlBm 0.2800nm 27.23dB i 27.23dB
40003: o s
20004:
A0005: /BLK] [Set Marker
<Meas. Conditions> |
sTART{ _ 847514jnm  sTop{  852.514jnm CeNTER{__ 850.014]nm sean{__ 50hm 0.014Jnm spaN{_ 5.0/nm
REs] 0dhm  sEnsMID ] AVG] 1 SMPL 501(A) { Clear Marker ] SmpL| 501(A)
20 >
MOVE MARKER Q CLEAR MARKER %]
Setting i
850.0140nm Normal 2
0.3[Ref
dBm|

\ input new value !‘iag(eenrm input new value
A EE T =

{(coarst)
o v =
-19.7| -> Zoom Ctr E
w
Marker
-> Ref Level
397
Al Marker
100 - Clear
d8/D \ \
-59.7 N e
More 1/3 Cancel
-79.7|
847.514nm in Vacuum 850.014nm 0.50nm/D 852.514nm 0.50 nm/D 852.514nm|

SRC
ZOM

COR |RES [LVL |WL |NOI
SIZ | COR |SHF |SHF | MSK

SRC | AUT [ AUT [AUT [AUT | AUT | sWP [ smo <
12 ‘ors ‘ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT ‘ 6L

Clearing all markers

9. Tap All Marker Clear. The moving marker and all fixed markers are cleared.
The Marker Active settings is also set to Off.

rh Function
AL A-An: Harc__—osp _
A0001: =W B FIX 7BLC| [Marker Active
A0002: [ C:FIX /BLK
ABOOS: W D:FIX /BLK o
N W EFIX /BLK n|
A0004: m Fipwr/NBWE  /DSP]
A0005: m Gk FIT JBLK
<Meas. Conditions >
START{ _ 847.514Jnm  stop{ _ 852.514)nm CENTER{ _ 850.014]nm spaN:|___ 5.0jnm
Clear Marker RES] 0inm  SENS{MID | AVG] 1| SMPL 501(A)]
203
Marker
Setting
Normall
0.3ReF
Marker dtn]
- Center
/i
-> Zoom Ctr -19.7]
Marker
-> Ref Level
-39.7|
Al Marker
Clear =) | 100
de/D \
-59.7] B
More 1/3 More 1/3
797
847.514nm inVacuum  850.014nm 0.50 nm/D 852.514nm

COR [RES |LVL |WL |NOI

SRC
SIZ | COR | SHF |SHF | MSK

ZOM

SRC |AUT [AUT | AUT [AUT [AUT | swP[smo <
12 ‘OFS ‘ANA‘SRC ‘REF ‘CTR ‘1—2 ‘DTH ‘ ‘RPT ‘ SGL
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5.1 Wavelength and Level Values of Optical Spectrum

Usi

ng the moving marker to set the center wavelength to be

measured, the zoom center wavelength, and the reference level

Setti

Setti

Setti

ng the measurement center wavelength to the moving marker wavelength

With the moving marker displayed, tap Marker -> Center. The measurement center
wavelength is set to the moving marker wavelength. You can further change the measurement
center wavelength by entering a value in the displayed setting window. For details on the
measurement center wavelength, see section 2.1, “Measurement Wavelength (Frequency)
Range.”

Note

The Marker -> Center soft key cannot be used under the following conditions.
*  When the moving marker is off
*  When the span of the measured data is 0 nm.

ng the zoom center wavelength to the moving marker wavelength

With the moving marker displayed, tap Marker -> Zoom Ctr. The zoom center wavelength is
set to the moving marker wavelength. You can further change the zoom center wavelength by
entering a value in the displayed setting window. For details on the zoom center wavelength,
see section 4.1, “Zooming the Waveform Display.”

Note

The Marker -> Zoom Ctr soft key cannot be used under the following conditions.
*  When the moving marker is off
*  When the span of the measured data is 0 nm.

ng the reference level to the moving marker level

With the moving marker displayed, tap Marker -> Ref Level. The reference level is set to the
moving marker level. You can further change the reference level by entering a value in the
displayed setting window. For details on the reference level, see section 2.5, “Level Scale.”

unction
™ Funct
TRA 4 : 850.1840nm Fips BEA| [Marker Acive
TRA 20001: 49.0640nm W CFX 7BLK
W D:FIX /BLK -~
m £ Fix 7BLK ljon
[ F:Pwr/NEW E /DSP|
W G:

[TRA AQ002: 849.5940nm
A0003:

A0004:
A0005:

-16.78dBm A-An:
-53.80dBm 1.1200nm
-35.16dBm 0.5900nm

37.02dB
18.38dB

<Meas. Conditions>
START{_ 847.524]nm

MKR FIT /BLK | [Set Marker
S.O‘nm

sTop:__852.524)nm CENTER{ _ 850.024)nm SPAN

RES] 0ilnm  sens{MID | AVG] 1] SMPL| 501(A)]
> REF LEVEL (x] ——
/ \ ~eadbm ccing | r Sets the measurement center
g R e — e )| Wavelength to the moving
Input new value > Center
marker wavelength
+
v arker
%3 Vv = ¥ —— Sets the zoom center wavelength
w— to the moving marker wavelength
. / \ M L Sets the reference level to
the moving marker level
73
-76.8|
852.514nm

-96.
847.514nm

COR |RES [LVL (WL |NOI
SIZ | COR [ SHF | SHF | MSK

in Vacuum 850.014nm 0.50nm/D

SRC ‘AUT ‘AUT |AUT ‘AUT ‘AUT ‘SWP‘SMO‘ ‘ RPT ‘ saL

SRC

ZOM|1-2 |OFS | ANA|SRC |REF |CTR |1-2 |OTH
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5.1 Wavelength and Level Values of Optical Spectrum

Setting the marker difference value display

You can set the marker difference display displayed in the data area to Offset or Spacing.

7. Press MARKER. The Marker menu appears.

N

Tap More to display the More 3/3 menu.

©

Tap Marker Display. The Marker Display menu appears.

N

Tap Offset or Spacing.

] Function IS P— T |
- A A : 850.0240nm 0.24dBm A-An: X /DS§
Marker Active Marker TRA 40001 849.0640nm -53.80dBm 0.9600nm 54.04dB
Dlsp|ay » [TRA AO002: 849.5940nm -35.16dBm 0.4300nm 35.40dB
off & Offset £0003: e
10004 1ps
Set Marker . £0005: Spacing
[Auto Updai <Meas. Conditions>
Off [olyf
, sTART| _ 847.684)nm  STOP{ _ 852.684)nm CeNTER| _ 850.184)nm SPAN 5.0/nm
Clear Mark Marker Unit
car Marker arker Unt RES: 0.1]nm  SENS{MID | AVG] 1] SMPL| 501(A) |
nm| 202
Marker Search /Ana
Setting Marker L1-L2
Normal off[ely
Marker Search / Ana o2
-> Center Zoom Area
or
Al
-> Zoom Ctr Marker L1-L2 -19.
ofe
Marker -
-> Ref Level
-39.8
[All Marker
Clear 100 -
dB/D

T

-59.8|
More 1/3 More 3/3 Return
-p 79.8
847.514nm in Vacuum 850.014nm 0.50nm/D 852.514nm

cor [Res v [wi [Nal [src [sRe |auT [AuT [AuT [AuT [AuT [swe | smol | ppr [ oL (D
SiZ_ | COR | SHF | SHF | MSK | ZOM| 1-2 | OF5 | ANA | SRC | REF |CTR |12 |OTH S

Note
» When Offset is selected, the difference between the moving marker (V) and each fixed marker is
displayed in the data area.

* When Spacing is selected, the difference between the moving marker and the smallest numbered fixed
marker and the difference between adjacent fixed markers are displayed in the data area.
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5.1 Wavelength and Level Values of Optical Spectrum

Automatically updating the level values of the fixed markers
The level values of fixed markers are updated each time the displayed waveform is updated.
7. Press MARKER. The Marker menu appears.

2. Tap More to display the More 3/3 menu.

3. Tap Marker Auto Update to select On.

™ Function T Function

Marker Active Marker
Display
Slion
Set Marker Marker
|Auto Update
0

Offset|
Clear Marker

El
LER

Search / Ana

Marker
i Marker L1-L2

Setting
Normal

on
Marker Search / Ana
-> Center |Zoom Area
on
Marker weep
-> Zoom Ctr Marker L1-L2
on
Marker
-> Ref Level

All Marker
Clear

More 1/3 More 3/3 J

i

Setting the unit of marker values

7. Press MARKER. The Marker menu appears.

2. Tap More to display the More 3/3 menu.
3. Tap Marker Unit. The Marker Unit menu appears.
4. Tap nm, THz, or cm-1 to select the unit of marker values.
R Function R Function [ |
Marker Active Marker
Display
< off [ Offseij
Set Marker Marker THz
|Auto Update
[ On|
Clear Marker Marker Unit em™
nmj »
Marker e
Setting Marker L1-L2
NnrmaJ [f on|
Marker Search / Ana
-> Center |Zoom Area
‘ [&I on|
Marker Swee
-> Zoom Ctr Marker L1-12
| w [ |
Marker ‘ ‘ ‘ ‘ ‘
-> Ref Level
[AIl Marker ‘ ‘ ‘ ‘ ‘
Clear
= =2
More 1/3 More 3/3 Return
| o |
Note

The unit displayed for marker values can be set separately from the waveform display’s horizontal scale
unit set with Horizontal Scale of the SETUP menu.
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5.1 Wavelength and Level Values of Optical Spectrum

Explanation

Normal marker

Moving marker

You can move the moving marker to any wavelength using the rotary knob, arrow keys, or
numeric keypad. You can also drag it with the mouse.

The moving marker moves along the waveform, and the marker values are displayed in the
data area. If you fix the moving marker at a given position, it turns into a fixed marker.

The moving marker applies to the active trace.

Fixed markers

A marker fixed to a specific position using the moving marker is called a fixed marker. You can
place up to 1024 fixed markers. Fixed markers can be placed across different traces.

Fixed markers are assigned marker numbers in order from 0001. You can also enter a number
using the rotary knob, arrow keys, or numeric keypad. The maximum number is 1024.

Marker data in the data area

The data area shows the marker values (wavelength value and level value) of the moving
marker and fixed markers.

When there are six or more fixed markers, not all the fixed markers can be displayed in the
data area.

To view the marker values that are not displayed, scroll using the mouse wheel, touch panel,
or arrow keys. Scrolling with the arrow keys is possible when a SET MARKER setting window (a
window for entering the moving marker value) is displayed.

Display example of wavelength values and level values

Wavelength of the moving marker
Wavelength of fixed marker 0001
Level of the moving marker

— Traces of the moving Level of fixed marker 0001
marker ’V

LTRA A 550.0800nm- 0.03dBm- A-An:

— TR A A0001: 549.9400nm -26.22dBm 0.1400nm 26.25d8 "
AD0D2:
A0003:
AOD04:
AO0D05:

— Trace with fixed marker 0001 (Wavelength of the moving marker) =  (Level of the moving marker) —

(wavelength of the fixed marker) (level of the fixed marker)
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5.1 Wavelength and Level Values of Optical Spectrum

Marker display

This function sets whether to display the difference relative to the moving marker (Offset)
or the difference relative to the next marker (Spacing) in the marker display. (Default value:
Offset)

If the active trace span is 0 nm, the wavelength difference relative to the moving marker is
0.000 nm.

If a fixed marker is placed at the =210 dBm wavelength value, the level difference from that

Offset
This soft key sets the difference value display as the difference between each marker and the
moving marker.

E Function

TRA A : 833.8800nm -18.17dBm A-An: LA
TRA A0001: 839.2600nm -22.21dBm -5.3800nm 4.04dp  =[®
TR A AQ0002: 857.0900nm -11.43dBm -23.2100nm -6.75dB =
TR A AQ0003: 875.2900nm -28.33dBm -41.4100nm 10.16dB n
A0004: n
AD005: u Spacing

<Meas. Conditions>

START: 807.470/nm STOP: 907.470/nm CENTER;] 857.470/nm SPAN: 100.0jnm
RES: 05)nm  SENS{MID | AVG 1] SMPL]  10001(A)
18 ‘ ‘ : ‘ - : ‘

]

When a fixed marker is positioned and the moving marker is set to a wavelength value of
-210 dBm, the level difference is set to —210.00 dB, regardless of the fixed marker’s level.

Spacing
This soft key sets the difference value display as the difference between each marker and the
next marker.

I|\j Function
TRA A : 833.8800nm -18.17dBm SPACING:
TR A AQ001: 839.2600nm -22.21dBm 5.3800nm -4.04dB Offset
TR A AQ002: 857.0900nm -11.43dBm 17.8300nm 10.78dB
TR A AQ003: 875.2900nm -28.33dBm 18.2000nm -16.90dB
A0004:
AQ005:

<Meas. Conditions>

START{  807.470lnm  sTOP{  907.470/nm CENTER]  857.470]nm span:]  100.0/nm
RES: 0.5lnm  SENS{MID | AVG: 1] SMPL{  10001(A)

1.8 ' ' : : ' ' : : '

-18.2
dBm)

-na Al
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5.2 Wavelength/Level Difference between Optical
Spectra

This section explains the wavelength and level values of an optical spectrum when the display mode is
wavelength. The following description also applies to the frequency and wavenumber display modes.
For details on the display mode, see section 2.1.

Procedure

Wavelength line markers

Displaying wavelength line markers

7. Press MARKER. The Marker menu appears.
2. Tap More to display the More 2/3 menu.

3. Tap Line Marker 1 or Line Marker 2 to select On. A wavelength line marker and a LINE
MARKER 1 or LINE MARKER 2 settings window appears.

" Function =
. r . A-An:
Marker Active A0001:
A0002:
S on| £0003:
A0004:

A0005:
Meas. Conditi
START{ _ 833.000jnm  sToP{ _863.000Jnm CENTER{ _848.000]nm sPaN:|__ 30.0jnm
RES] 005jhm  sENs{MID ] AVG] 1] smpL[ 15001(A)] |<;,','a‘;kerg
; of .
" e e — & —=—i" Line marker value
| ' Marker4 L1
|24 93077hm 1 852.3077nm I On|

dém o o input new value !\ﬂagkpear"U'LZ L2
PR < L2-L1
™ =

->Zoom Span

e
oo
N
e
<
S
3
3
n

n n Line Marker
100 All Clear

dg/p

o
——

|
VISIVIVLTLHV VLYV IVIVATAUAY Wi

W ATa

@r\‘
More 1/3 More 2/3
-85.7|
833.000nm in Vacuum 848.000 nm 3.00 nm/D 863.000 nm

cor =M v [wi [Not [ sRe [sRe [auT [AUT [AuT [AUT [AuT [swp|sMO| | por | soL (IS
Siz_ R&OLY SHF | SHF | MSk | 7OM| -2 |OFS | ANA | SRC |REF |CTR |1-2 | OTH S

— L
P

-65.7|

kb

Note
* You cannot set wavelength line markers if the active trace measurement data span is 0 nm.
» Line marker values are displayed in the upper left of the waveform area. When both wavelength line
markers 1 and 2 are displayed, the wavelength difference (L2-L1) is shown below the marker values.

Moving wavelength line markers

4. Inthe LINE MARKER 1 or LINE MARKER 2 setting window, enter the marker wavelength.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
Or, move the wavelength line markers by referring to the information below.

Direction Procedure
Move to the right Turn the rotary knob to the right.

Drag to the right with the mouse or on the touch panel.
Move to the left Turn the rotary knob to the left.

Drag to the left with the mouse or on the touch panel.

Clearing wavelength line markers

4. Tap Line Marker 1 or Line Marker 2 to select Off.
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5.2 Wavelength/Level Difference between Optical Spectra

Level line markers

Displaying level line markers

7. Press MARKER. The Marker menu appears.

2. Tap More to display the More 2/3 menu.

3. Tap Line Marker 3 or Line Marker 4 to select On. A level line marker and a LINE MARKER 3
or LINE MARKER 4 settings window appears.

™ Function ™ Function

0002: Marker 1
Off[el 0003: offfely

: 0008:

<Meas. Conditions> Marker 2
sart[_ 833000jnm  sToP{ _ 863.000nm CENTER| _ 848.000jnm span{__ 300/nm
RES| 0.05lnm  SENS:{MID ] VG 1] smPL{_ 15001(A
" R LINE MARKER 4 o
J 3077 -35.38dBm 3
L4: -60.86dBm -60.86dBm
i L SR A input new value
= =
-25.7|
Line marker value
, L3
-45.7| }

E I 1 I}\\ 1 rn\ ln\ L4 Il_.?a
dB/D -
EVAVAV/IVAVAVAVAVAUAVAVEVAVAVAVAVAPAVAVAVAWAVAWAVAWANA!

More 1/3 More 2/3

el

833.000nm in Vacuum 848.000nm 3.00nm/D 863.000nm
e {80 [k S5 55 [ 87 [ AN (&R [ AT [ [ [819] [vor st
Note

Line marker values are displayed in the upper left of the waveform area. When both level line markers 3
and 4 are displayed, the level difference (L4-L3) is shown below the line marker values.

Moving level line markers
4.

In the LINE MARKER 3 or LINE MARKER 4 setting window, enter the marker level.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
Or, move the level line markers by referring to the information below.

Direction Procedure
Move up Turn the rotary knob to the right.

Drag up with the mouse or on the touch panel.
Move down Turn the rotary knob to the left.

Drag down with the mouse or on the touch panel.

Clearing level line markers

4. Tap Line Marker 3 or Line Marker 4 to select Off.

Clearing all line markers

4. When line markers are displayed, tap Line Marker All Clear. All the line markers that are

displayed are cleared.
i Il
|All Clear

More 2/3 J

IM AQ6373E-01EN
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5.2 Wavelength/Level Difference between Optical Spectra

Explanation

Line markers

Wavelength line markers

Line marker values are displayed in the upper left of the waveform area.

When both wavelength line markers 1 and 2 are displayed, the wavelength difference (L2-L1)
is shown below the marker values.

Level line markers

Line marker values are displayed in the upper left of the waveform area.

When both level line markers 3 and 4 are displayed, the level difference (L4-L3) is shown
below the line marker values.

Note

You can move a line marker by dragging it with the mouse.

Line markers in the overview window

When a waveform is zoomed, an overview window can be displayed at the bottom of the
waveform display area. When line markers are displayed, they are also displayed in the
overview window.

For instructions on how to display the overview window, see section 4.1.

Note

The line markers in the overview window are synchronized to those on the waveform screen.

<Meas. Conditions>
START{ _ 843.307)nm  sTop{__ 851.907)nm cenTerR{_ 847.607)nm spAN{___ 86nm

RES] 0.05jnm  SENS:[MID | e 1] smpL{_ 15001(A)
14 ;
: 847.3462nm
:852,46150m
7 'gqg m
4:  -70.04dBm 0
L2-L1: .1 5‘ nm Oﬁ

AR P\ WE
IAVIVIWAPINAVIVAUAVIN = =t

\ me Overview window

\ :
842.223nm in VacuuN 849.423nm 1.44nm/D 856.623nm

-85.7|
cor [FEM v Twi [not Tsre TsAc [aur [aut LAt Taur [auT [swelsMo| [eor [ sor [
Siz_ [J@eIy SHF | SHE | MSK | 70M| 1-\ | OFs | ANSASRC |REF [CTR |12 |OTH s

Line markers are synchronized.
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5.3

Power Spectral Density

This section explains the wavelength and level values of an optical spectrum when the display mode is

wavelen

gth. The following description also applies to the frequency and wavenumber display modes.

For details on the display mode, see section 2.1.

Procedure

Setting the active trace

7. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the power spectral densities of.

2. Tap View of the selected trace to select DISP.
Displaying the moving marker
3. Press MARKER. The Marker menu appears.
4. Tap Marker Active to select On.
Note

To use power spectral density markers, set the active trace to DISP.
Displaying power spectral density markers
5. Tap Marker Setting. The Marker Setting menu appears.
6. Select Power Density. A power spectral density moving marker ¢ appears on the waveform.
7. Tap Bandwidth. ABANDWIDTH window appears.
8.  Enter the normalization bandwidth in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Power spectral density/BW 4 : Power spectral density marker

'|\:| Function E Function '|\:| Function
Mt TRA A 850.0140nm 0.21dBm/BW A BW:0.Tnm IS
Marker Active Normal 20001 i
Marker 20003
F
Set Marker owe £0005:
D <Meas. Conditions>
stART{ _ 847514jnm  sTop{ _ 852.514jnm CENTER{_ 850.014)nm seaN{__ 50nm
( i RES] 0alnm  seNs{MID | AvG] 1 SMPL] 501(A
£25.0GHz 203 £25.0GHy]
BANDWIDTH [x)

Marker
Setting

=

Normal 0.1nm

input new value

Center

Iy
-» Zoom Ctr -19.7|

L ][]

Marker
-> Ref Level /
-39.7]
Al Marker Bandwidth Bandwidth
Clear 10.0
0.5nm| de/D

~__ |

-59.7]
Marker
ISemr\g

More 1/3 J

remm

‘ -79.7|

847.514nm in Vacuum 850.014nm 0.50nm/D

COR |RES [LVL |WL [NOI
SIZ | COR |SHF | SHF | MSK

SRC
ZOM

SRC [AUT [AUT [AUT [AUT [ AUT [swP [ swio s
12 ‘ors ‘ANA‘SRC ‘REF ‘CTR ‘172 ‘DTH ‘ ‘ RPT‘SGL
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5.3 Power Spectral Density

Note

* The power spectral density and “/BW” are displayed in the data area.

» The power spectral density marker cannot be assigned to a subtraction waveform (subtraction based on
Log Math=LOG) or normalization waveform. For details on waveform calculation, see section 4.5.

Moving the moving marker

9. Continuing from step 8, tap Return to return to the previous level.
70. Tap Marker Active. The MOVE MARKER setting window appears.

77. Enter the marker wavelength in the displayed window.
For the input procedure, see section 5.1.

Placing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.

Fixed power spectral density markers are displayed with 9.

Clearing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.

Clearing all markers

The procedure is the same as that for normal markers as explained in section 5.1.

5-14
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5.3 Power Spectral Density

Explanation

Power spectral density markers

Power spectral density markers show power values per normalization bandwidth by assuming the
marker position on the waveform to be the center. The power values are displayed in the data area.
These markers are used to determine converted power values per given bandwidth such as when
measuring the signal noise level.

Selectable range for the normalization bandwidth: 0.1 nm and 10.0 nm.

Like normal markers, fixed markers can be placed on power spectral density markers. The
normalization bandwidth setting applies to the moving marker and all fixed markers.

It is also possible to simultaneously display the power spectral densities of fixed markers placed on
different traces.

For instructions on how to place fixed markers and how to display data between markers, see
section 5.1.

Display example of power spectral density markers

Traces with markers (TRA, B, C, ..))

Moving marker A

Fixed markers /\ 0001, 0002, ...

Power spectral density/BW Normalization bandwidth

| _ Y Function
TRA T 850.0800nm 15.04rEm/EW} Ao BW:0.1om A
[TRA AO001: 849.5600nm -47.91dBm 0.5200nm’ 62.957B
[TRA A0002: 849.8000nm -35.23dBm 0.2800nm 50.26|B
[TRB A0003: 850.0800nm 0.04dBm 0.0000nm 15.00
TRC 80004 849.9740nm -1.56dBm 0.1060nm]_| 15.6}‘ ¢
20005: | i SetMarker
| Wavelength differences |
Marker wavelengths Level differences Clear Niarker
20.0] : :
Fixed marker 5 5 N MOVE MARKER o Narker
—— Setting
Trace B— w 850.0800nm Power]
0.0rer nnu
B b i Marker
m L7 ~ L input new value <7> Center
v Marker
-20.( // -> Zoom Ctr
Fixed marker
ed marker | : ]
> Ref Leves
Trace C iy ;
-40. I~ Moving marker
w7 \\ [All Marker
10.0 Jecred Clear
LN B—— /
600z
Saidhica
20.0) \
849.277 nm [ZOOMING| in Vacuifm 850.027 nm 0.15nm/D 850.777nm
‘COR ‘RES ‘LVL wi ‘NOI SRC [ SRC ‘AUT ‘AUT ‘AUT ‘AUT ‘AUT ‘SWP ‘ SMO‘ ‘ RPT ‘ Gl
SIZ | COR | SHEF | SHF | MSk | 2XM| -2 | OFs | ANA | SRC | REF |CTR |1-2 | OTH S
Fixed marker
Trace A

You can display power spectral density markers and search waveforms using single search (SINGL)
by setting Marker Setting to Power Density. However, multi search (MULT]I) is not possible when power
spectral density markers are displayed. If you perform a multi search when power spectral density
markers are displayed, they are automatically changed to normal markers.

For details on waveform searching, see section 4.9.
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5.4 Integral Power Value

This section explains the wavelength and level values of an optical spectrum when the display mode is
wavelength. The following description also applies to the frequency and wavenumber display modes.
For details on the display mode, see section 2.1.

Procedure

Setting the active trace

7. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the power spectral densities of.

2. Tap View of the selected trace to select DISP.

Displaying the moving marker
3. Press MARKER. The Marker menu appears.
4. Tap Marker Active to select On.

Note

To use integral spectral density markers, set the active trace to DISP.

Displaying integral power markers

5. Tap Marker Setting. The Marker Setting menu appears.

6. Select Integral Power. A moving integral power marker e is displayed on the waveform, and
an INTEGRAL RANGE setting window appears.

7. Enter the integral frequency range in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Integral power value <integral frequency range> e: Integral power marker
|

'|\:| Function E Function
porvEw TRA & 850.0240nm T.4408m <200.0GHz> | A-An:
Marker Active 20001:
20002:
off 20003
A0004: :f
Set Marker Power £0005: :
Density <Meas. Conditions>
star 847514jnm  stop{ _852514)nm CeNTER{_ 850.014)nm sean_ 50nm
Integral
( ‘ o ) RES| o1]nm  sens{MID ] AVG] 1] SMPL 501(A)
£25.0GHz 20.
INTEGRAL RANGE €9
Marker
Setting -
Normal 200.0GHz
0.3(RE
— & :
<,> Center input new value
I\ V| @ [
- Zoom Ctr -19.7] / \
Marker
-> Ref Level \
-39.7]
(Al Marker Bandwidth / Bandwidth
Clear 100
0.5nm| dB/D \ 0.1nm,
597 el
Marker Marker
E

More 1/3 Return : : : Return
7971 i ; i
847.514nm inVacuum  {[50.014nm 0.50nm/D 852.514nm

AuT [AUT [AUT [AUT [AUT [swp [smo <
drs ‘ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT‘SGL

SRC | SRC
ZOM|1-2

COR |RES [LVL |WL |NOI
SIZ | COR |SHF | SHF | MSK

Integral range
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5.4 Integral Power Value

Note

* An integral power value and <integral frequency range> are displayed in the data area.

» The power spectral density marker cannot be assigned to a subtraction waveform (subtraction based on

Log Math=LOG) or normalization waveform. For details on waveform calculation, see section 4.5.

Moving the moving marker

8.  Continuing from step 7, tap Return to return to the previous level.
9. Tap Marker Active. The MOVE MARKER setting window appears.

70. Enter the marker wavelength in the displayed window.
For the input procedure, see section 5.1.

Placing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.
Fixed integral power markers are displayed with o.

Clearing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.

Clearing all markers

The procedure is the same as that for normal markers as explained in section 5.1.

IM AQ6373E-01EN
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5.4 Integral Power Value

Explanation

Integral power markers

The integrated power values over specified frequency ranges are displayed by assuming the
marker position on the waveform to be the center. The power values are displayed in the data area.
These markers are used to determine the integrated power of a widely spread spectrum such as to
determine the signal level from a modulated optical signal spectrum.

Selectable range for integral frequency: +1.0 GHz to £999.9 GHz

The waveform in the integration range appears highlighted (in blue).

Like normal markers, fixed markers can be placed on integral power markers. The integration
frequency range setting can be set separately for the moving marker and each fixed marker.

It is also possible to simultaneously display the integral power values of fixed markers placed on
different traces.

For instructions on how to place fixed markers and how to display data between markers, see
section 5.1.

Display example of integral power markers

Traces with markers (TR A, B, C, ...)
Moving marker A\

Fixed markers /0001, 0002, ...
Integral power value <integral frequency range>
B 85 .omonmh 3. m<25.DGHz>} A 3
A £0001: 849.0900nm -31.30dBm<25.0GHz> 1.9800nm! 12.04¢8Y *|m
A £0002: 850.0800nm 12:35dBm <25.0GHz> o.ggoonm]_l rSS.éBdE]_‘ HEE
B AQ003 850.0800nm 0.38dBm<25.0GHz> 0.9900nm 437248 [ [ D
C A0004 849.6640nm -29.69dBm < 25.0GHz>, 1.4060nm, 136508 | [w £
0005: W G:FIX
| Wavelength differences |
Marker wavelengths Level differences
Fixed marker |0 MOVE MARKER Q
Trace B : A "
A 851.0700nm
dem /‘ input new value
I ™ =] o
20. -> Zoom Ctr
)
/ / \\ SRt oo
-40.
\ // \ j [AIl Marker
100 / “v Clear
-60. / B
M / \ Mark
i
iy inVacuum/ 850.014nm ‘D.SDnm/D 852.514nm
‘COR ‘RES TAL Twi |NOI SRC s/ac ‘AUT ‘AUT ‘AUT ‘AUT |A‘JT ‘SWP‘SMD‘ ‘ RPT ‘ saL
SIZ_ | COR//SHE | SHF | MSK | ZOM| 2 | OFS | ANA |SRC |REF |C[R |1 | OTH S
|
Fixed marker Fixed marker Moving marker
Trace C Trace A
Note

You can display integral power markers and search waveforms using single search (SINGL) by setting
Marker Setting to Integral Power. However, multi search (MULT]I) is not possible when integral power
markers are displayed. If you perform a multi search when integral power markers are displayed, they are
automatically changed to normal markers.

For details on waveform searching, see section 4.9.
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Chapter 6 Analyzing Optical Spectral Waveforms

6.1

Specifying an Analysis Range

Analysis between line markers

Setting line markers

The instrument analyzes the range between wavelength line markers L1 and L2, which were set in
section 5.2, “Wavelength/Level Difference between Optical Spectra.”

For instructions on how to set wavelength line markers L1 and L2, see section 5.2, “Wavelength/
Level Difference between Optical Spectra.”

Specifying an Analysis Range

1.
2.
3.

Press ANALYSIS. The ANALYSIS menu appears.
Tap More to display the More 2/2 menu.

Tap Search/Ana Marker L1- L2 to select On.

You can also set Search/Ana Marker L1- L2 to On or Off using the MARKER menu that
appears by pressing MARKER.

To cancel, tap Search/Ana Marker L1- L2 to select Off. Analysis will be performed over the
entire screen.

/ Line markers

7 Function // AQB373E OPTICAL SPECTRUM ANALYZER //, / 2023 )un 051426 R Function
Spec Width <SPECTRAL WIDTH ANALYSIS: THRESHOLD> A:FIX /DS
N THRESH LEVEL:  3.00dB s 0.1243nm
2ES| K 1.00 AC: 850.0277nm
THRESH MODE FIT: OFF MODE: 1

<Meas. Conditions >

START{ _847.514nm  sTOP{__ 852514)nm Lener:_/ 850.014)nm sean_ 5.0/om

g |||

RES[ 01]om  sens{mID ] AVG] 1] SMPL 501(A)
203 1 174
fnclyss 3 885 Send Ao
arker L1-L2 ——
THRESH i o orag|  Turns Search/Ana
o3her . 07564nm
Specvidt | 23 Search [ Ama Marker L1-L2 on
Thresh Zoom Area
3.00d8| go|| and off
Parameter
Setting -19.7]
J 39.7|
|Auto
Analysis 100
[ on| gD \-\’\/"/ \
-59.7] My e
voreiz |1l o | | ‘ ‘v ! More 272
g 297 i |
r 847.514nm in Vacuum 850.014nm 0.50 nm/D 852.514nm

COR |RES [LVL |WL |NOI
SIZ | COR | SHF | SHF | MSK

el sk AuT [AuT [AuT [AuT [swP|smo S
zom [ ANA‘SRC |REF ‘CTR ‘1—2 ‘OTH ‘ ‘ RPT ‘ s6L

Highlighted when Search/Ana Marker L1-L2 is on
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6.1 Specifying an Analysis Range

Analysis in the zoom area

Power measurement in the zoom area
The instrument analyzes the measured waveform in the zoom area.
For instructions on how to zoom waveforms, see section 4.1, “Zooming the Waveform Display.”

7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap More to display the More 2/2 menu.

3. Tap Search / Ana Zoom Area to select On.

You can also set Search/Ana Zoom Area to On or Off using the MARKER menu that appears
by pressing MARKER.

4. To cancel, tap Search/Ana Zoom Area to select Off. Analysis will be performed over the entire

R Function // AQB373E OPTICAL SPECTRUM ANALYZER /1, 2023)un 021650 R Function
<SPECTRAL WIDTH ANALYSIS: THRESHOLD > = A F "
THRESH LEVEL:  3.00dB AX: 0.1243nm W CFiX ;BLK
¢ 1.00 AC: 850.0277nm = & /S\[E
MODE FIT: OFF MODE: 1 m X ;BLK
Analysis T W GiFiX /BLK
D <Meas. Conditions >
—— START{ _ 847.514]nm  stop{ _ 852.514jnm CENTER _ 850.014jnm SPAN 5.0[nm
nalysis
v RES| 01nm  sens{mID | AVG] 1] SmpL 501(A)
OSNR(WDM) 203
Analysis 1 839:8003nm Search/ Ana
Execute Marker L1-L2
THRESH o3hher 121070100 8l on)
Spec Width Prid a Search/Ana |
Thresh ; wmica 71— TUrns Search/Ana
3.00d8 off &
Parameter | Zoom Area on and
Setting -19.7]
off
J -39.7
/Auto
Analysis 100
Off[ely e/ ! :
59.7 ; ;
s ] L B 1 | Zoom Area
— : : L 1
More 1/2 ' ' More 2/2
o - W
- 849.411nm in Vacuum 850.411nm 0.20 nm/D 851.411nm

cor[Res v [wi srC [l AuT [AuT [auT [AuT [swelsmol [eor [ so (S
| -2 JGIRg ANA | SRC |REF |CTR |1-2 |OTH S

Highlighted when Search/Ana Zoom Area is on
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6.1 Specifying an Analysis Range

Explanation

Analysis range

The analysis range can be set between line markers or within the zoom area.

If the analysis is enabled for both between the line markers and within the zoom area, the analysis
range is set to the intersection of the two areas.

If the analysis for both are disabled, the analysis range is set to the entire range of the
measurement scale.

Between line markers

The instrument analyzes the waveform between line markers L1 and L2.

If only L1 is set, the instrument measures from line marker 1 to the right edge of the screen.

If only L2 is set, the instrument measures from the left edge of the screen to line marker 2.

If neither L1 or L2 is set, the instrument measures from the specified start wavelength to the stop
wavelength.

Zoom area
The instrument analyzes the waveform within the specified zoom area.
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6.2 Spectral Width (THRESH, ENVELOPE, RMS,
PEAK RMS, NOTCH)

Procedure

Spectral width can be measured from the measured waveform.
7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Spec Width. The Spectrum Width menu appears.

3. Tap THRESH, ENVELOPE, RMS, PEAK RMS, or NOTCH. An analysis is performed, and the
results are displayed in the data area.

Data area
- ! // AQB373E OPTICAL SPECTRUM ANALVZER // 2003 Jun 0217:01 g Fynction
<SPECTRAL WIDTH ANALYSIS: THRESHOLD > A:FIX /DSP)
THRESH LEVEL:  3.00dB Ak 0.0267nm
L AC: 632.9851nm
3 MODE FIT: OFF MODE: 1
ENVELOPE [Analysis 1
FP LDJ <Meas. Conditions>
—— = sTART{ _ 631.986Jnm  sTop{  633.986]nm CENTER{ _ 632.986)nm seaN{ 20nm
nalysis
4 -p RES] 0.02nm  SENS:{HIGH2/SW | AVG] 1 SMPL{ 501(A)
OSNR(WDM) 9.0
|Analysis PEAK RMS
Execute
THRESH]
Spec Width NOTCH ~1.0[REF Spoc Width
S L ey i Sew@ 1. Change the
3.00d8 3.00dB|
T — threshold.
etting 214 Setting
— Change the
L5
J \ analysis
41 parameters.
ﬁuﬂlv . i \ [Auto
nalysis _ 100 i Analysis  ——
i on de/o I [ on Turns auto
1. i analysis on
@ﬁ Wsarum i @
i and off
More 172 Return I w More 172
631.986nm in Vacuum 632.986nm 0.20nm/D 633.986nm
‘WL A AUT [ AUT | AUT | SWP | SMO <
2 ‘SRC‘REF‘CTRLQ ‘OTHHRPT‘SGL
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6.2 Spectral Width (THRESH, ENVELOPE, RMS, PEAK RMS, NOTCH)

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. A Parameter Setting window appears.

7.

™ Function

[Analysis 2
OSNR(WDM)
[Analysis
eeare  —— EXecutes
THRESH .
Spec Width anaIyS|s
Thresh
Parameter
Setting —

More 1/2 J

When THRESH is selected

THRESH LEVEL: dB

MODE FIT: OOFF

Analysis Setting [THRESH] 6'

— Threshold
— Multiplying factor
— Turns mode fitting

K: 1.00

PAGE1/1

When RMS is selected

meern | ON and off
When ENVELOPE is selected
Analysis Setting [ENVELOPE] 6'
THRESH LEVEL1:dB — Threshold
THRESH LEVEL2:| 1300 dB — Threshold for counting

the number of modes
|~ Multiplying factor

Analysis Setting [RMS] 0

THRESH LEVEL: 20.00 |dB

K: 235

PAGE1/1

— Threshold
— Multiplying factor

When PEAK RMS is se

lected

Analysis Setting [PEAK RMS] Q

THRESH LEVEL: 20.00 |dB

K: 235

PAGE 1/1

— Threshold

——— Multiplying factor

When NOTCH is selected

Analysis Setting [NOTCH

[x]

THRESH LEVEL:| 3,00 |dB

K: 1.00

TYPE: OPEAK  ©@BOTTOM

PAGE 1/1

— Threshold

—— Multiplying factor

— Reference position

Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting

Started Guide.

Tap Close Window or “X” in the upper right of the window. The Parameter Setting window will

close.

Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area.

Changing the threshold value for each algorithm
If you want to change just the threshold level, you can also use Spec Width Thresh.
This value is also applied to the Parameter Setting threshold described above.
When Spec Width is set to ENVELOPE, you can only change THRESH1.

4.
5.

6.

Continuing from step 3, tap Spec Width Thresh. A threshold setting window appears.

Set the threshold on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting

Started Guide.
Press ENTER.

IM AQ6373E-01EN
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6.2 Spectral Width (THRESH, ENVELOPE, RMS, PEAK RMS, NOTCH)

Automatic Analysis on Each Sweep

4. Continuing from step 3, tap Auto Analysis Off On to select On. At the end of each sweep,
the Spec Width, Analysis 1, or Analysis 2 function (whichever is selected) is executed

automatically.

Note
» Auto Analysis and Auto Search for searching waveforms cannot be set to On simultaneously. If either
one is set to On, the other is set to Off. For details on waveform searching, see section 4.9.

* When Auto Analysis is set to On, is highlighted at the bottom of the screen.
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6.2 Spectral Width (THRESH, ENVELOPE, RMS, PEAK RMS, NOTCH)

Explanation

Algorithm

Spectral width analysis algorithm

Algorithm Description

THRESH Determines spectral width from the width between points where the waveform
crosses the threshold value.

ENVELOPE Determines spectral width from waveform envelope.

RMS Determines spectral width from waveform standard deviation.

PEAK RMS Determines spectral width from waveform mode peak standard deviation.

NOTCH Determines the notch width from the waveform bottom or from the bottom and peak.

Note

» For details on the spectral width analysis algorithms and parameters, see appendix 2, “Data Calculation
Algorithms for Spectral Widths.”

Result display
Analysis results are displayed in the data area.
<SPECTRAL WIDTH ANALYSIS: THRESHOLD=
THRESH LEVEL: 3.00dB A 0.0267nm
K: 1.00 AC: 632.9851nm
MODE FIT: OFF MODE: 1

Analysis parameter Analysis results

values AA: spectral width
AC: center of spectral width
MODE: number of modes

Spec Width Thresh

You can set threshold values for each spectral width analysis algorithm. After the value is set,
analysis is executed and the display is updated.

You can set the value between 0.01 and 50.00 dB. You can set it in steps of 0.01. When COARSE
is enabled, you can set it in steps of 1.00. Each analysis algorithm has its own threshold value.
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6.3 SMSR

Procedure

SMSR can be measured from the measured waveform of a DFB-LD.
7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 1. Amenu appears for selecting the analysis function.

3. Tap SMSR. An analysis is performed, and the results are displayed in the data area.

Data area
" Function R Function // AQ63T3E OPTICAL SPECTRUM ANALYZER // 2023 Jun 021715 ] Function
Spec Width | <SMSR ANALYSIS> Hx osh
opect SMSR MODE: MODE 1 SMSR MASK:  +0.00nm BW: 0.10nm 3 Cx ot
- APK: 851.2540nm -20.10dBm o 7Bk
S L A2nd PK:  851.0860nm -53.76dBm/BW Hie o
Analysis 1 FPD APK-A2nd PK:  -0.1680nm 33.67dB B G JBLk
-)p <Meas. Conditions>
DFB-LD)
start|  850.752nm  sTop{ _ 851.752Jnm CENTER{ _ 851.252)nm SPAN| 1.0jnm
e LED | REs| 0.02nm  SENSJHIGH] ] AVG] 1 smp___ 501(m)
OSNRWDM) EX]
Analysis SMSR
Execute #
THRESH i
Spec Width — e
Thresh
3.00d8}
Setting -40.1 Setting i Change the
L .
analysis
0. parameters.
Auto /\/ et [Auto
Analysis 100 anaysis — —— Turns auto
ofifel) de/p [&Jf On| N
50, analysis on
(Analysis 1
] =] | and off
More 172 Return More 172
-100.1
850.752nm in Vacuum 851.252nm 0.10nm/D 851.752nm
cor [res Jve [wi [Nor AY aut [aur [aut Tswe[smol [ ot [sor IS
SIZ_ | COR | SHF | SHF | MSK ANA | SRC |REF | CTR |12 | OTH S

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. An SMSR measurement parameter setting
screen appears.

rh Function

i Executes analysis

Analysis Setting [SMSR] 0
’m - SMSR MODE: OsMmsR2 OsmsrR3 Osmsre —— Mode
SMSRMASK: £[  000]nm Mask value (when SMSR1 or SMSR3 is selected)
SIDE MODE POWER: OTRACEDATA OnormaLzeo — 1 Side mode power calculation method
R BANDWIDTH: [ 0.10]am Bandwidth (when NORMALIZED is selected)
on MODE DIFF:[  300]dB Threshold for spectral waveform mode
paGE 1 (shared with Mode Diff of Peak Search)

More 1/2

5. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The SMSR measurement
parameter setting window will close.
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6.3 SMSR

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area.

Explanation

SMSR

SMSR is an abbreviation for side-mode suppression ratio.
SMSR represents the difference between the mode peak and the side-mode level. It is one of the
parameters used to evaluate the performance of DFB-LDs and the like.

Mode peak
Side mode
SMSR
/‘\/ A\f \
MASK AREA
SMSR Mode

SMSR Mode specifies how to define the side mode.

SMSR1: The main mode is defined as the highest mode peak. The side mode is defined as the
highest mode peak outside of the mask area.

SMSR2: The main mode is defined as the highest mode peak. The side mode is defined as the
highest mode peak adjacent to the main mode. You cannot set the mask.

SMSR3: The main mode is defined as the highest mode peak. The side modes are defined as the
highest mode peaks outside of the mask area—one on the left side and one on the right
side of the mask area.

SMSR4: The main mode is defined as the highest mode peak. The side modes are defined as the
mode peaks adjacent to the main mode. You cannot set the mask.

Side Mode Power

You can select whether to use the waveform data (TRACE DATA) or normalize data (NORMALIZED)
for the side mode power.

Note

For details on SMSR analysis algorithms, see appendix 3, “Details of Analysis Functions.”

Result display

Analysis results are displayed in the data area.

Example with SMSR MODE set to SMSR3

<SMSR ANALYSIS >
SMSR MODE: MODE 1

SMSR MASK:  +0.00nm Bw: 0.10nm
APK:  851.2540nm -20.10dBm
A2nd PK: 851.0860nm -53.76dBm/BW
APK-A2nd PK: -0.1680nm 33.67dB

Analysis results

Analysis parameter values

APK: mode peak wavelength and level value SMSR MODE: side mode definition method
A2nd PK: side mode wavelength and level (MODE1 to MODE4)
value SMSR MASK: mask setting range (MODE1 MODE?3)
APK-A2nd PK: differences in the wavelengths BW: Normalization bandwidth
and levels

IM AQ6373E-01EN
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6.4 Power

Procedure

Optical power can be measured by integrating the measured waveform levels.
7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 1. Amenu appears for selecting the analysis function.

3. Tap POWER. An analysis is performed, and the results are displayed in the data area.

Data area
™ Function 1 Function 7/ AQG373E OPTICAL SPECTRUM ANALVZER //
Spec Width <POWER ANALYSIS>
POWER: 9.05dBm (8.030mW)
OFFSET:  0.00dB
[Analysis 1
DFB-LD -) <Meas. Conditions>
START{ _ 801.250|nm  STOP{ _ 901.250nm CENTER:| _ 851.250/nm spAN{ _ 100.0jnm
——
RES 02Jnm  SENS{MID | VG| 1] smpL{ 10001(A)
OSNR(WDM) 300
[Analysis SMSR
Execute
THRESH
Spec Width POWER o
Thresh -
3.00d8
parameter L Parameter
-20. Setting Ch
-1 Change the
,
L/ .
J ‘ analysis
“ | parameters.
s il R ¢
Off| 10.0 s =
orlel 109 P S SHon urns auto
" P I H
-60. analysis on
and off
More 1/2 Return More 1/2
-80.0)
801.250 nm in Vacuum 851.250 nm 10.00 nm/D 901.250nm
COR |RES [LVL |WL |NOI (8 SRC WA AUT | AUT | AUT | AUT |SWP | SMO reT | sl IR
SIZ | COR | SHF | SHF | MSK 1-2 JeloSl ANA | SRC |REF |CTR |1-2 | OTH ‘

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. APOWER measurement parameter setting
screen appears.

le Function

[Analysis

seae  —i— Executes analysis
POWER|

Analysis Setting [POWER] Q

P t
Setting mp | POWER OFFSET: dB
PAGE 1/1

|Auto
Analysis

— Power offset value

On|

5. Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The POWER measurement
parameter setting window will close.
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6.4 Power

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area.

Note

For details on power analysis algorithms, see appendix 3, “Details of Analysis Functions.”

Explanation

Result display
Analysis results are displayed in the data area.

<POWER ANALYSIS >
POWER: 9.05dBm (8.030mW)
OFFSET:  0.00dB

Power offset value Optical power

IM AQ6373E-01EN 6-11

suwLojaAep [es3oadg eonndo BuizAjeuy n



6.5 Light Source (DFB-LD, FP-LD, LED)

Procedure

Light source parameters can be analyzed from the measured waveform of each light source (DFB-
LD, FP-LD, LED).

7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 1. A menu appears for selecting the analysis function.

3. Tap DFB-LD, FP-LD, or LED according to the type of light source to be analyzed. An analysis
is performed, and the results are displayed in the data area.

Data area (example of FP-LD)

9 Function J S 1 7/ AQB3T3E OPTICAL SPECTRUM ANALYZER /7,
Spec Width <FP-LD ANALYSIS >
MEANWL: 848.2716nm SPEC WIDTH: 4.1282nm
HRFSH PEAKWL: 849.4820nm PEAK LEVEL: -5.70dBm
. K MODE NG: 9
Analysis 1 FP-LD TOTAL POWER: -2.08dBm
DFELD) g = ([ eas. Conditions>
= START{ _ 833.000jnm  sToP _ 863.000/nm CENTER{__848.000|nm spaN{ __ 30.0jnm
—
RES; 0.05jnm  SENS:MID | VG 1] smpL 15001 (A)
OSNR(WDM) vy
Analysis e
Execute
THRESH
Spec Width POWER 5.7
Thresh dem|
3.00dB|
Parameter i : Parameter
cetting 257 : ; <o —-Change the
, .
J analysis
- : 3 Loy parameters.
‘Auto !
N ! |Auto
| L e
Off 100 ; nalysis —_
= | |e AL Emel s o
657 VAV analysis on
@ﬁ : [ Fralsis
b and off
‘More 12 J remm ‘

T Nore 172
857 : i :
333.000nm inVacuum  848.000nm 3.00nm/D 863.000nm

COR [RES [LVL |WL [NOI AUT | AUT | AUT | AUT | SWP | SMO| | por | sl QD
SIZ | COR |SHF | SHF | MSK Sl ANA | SRC |REF |CTR (1-2 |OTH >

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. A window appears for setting the DFB-LD,
FP-LD, and LED measurement parameters.

'|‘:|Fun(tion
Analysis Setting [FP-LD] 0
[Analysis 2 A. SPECTRUM WIDTH
OSNR(WDM
(WOM) ALGO: JOENVELOPE] OTHRESH ORMS QOPK-RMS
e Executes
ecute —_ .
LD lusi THRESH:|  20.00 |dB
analysis THRESH2:|  20.00 |dB
K: 2.00
Parameter
Setting — MODE FIT: OON  QOFF
MODE DIFF:|  3.00d
|Auto
|Analysis
[8I On|
m Prev Page ‘ ‘ Next Page PAGE 1/
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6.5 Light Source (DFB-LD, FP-LD, LED)

Set the -XdB center/width (Page 1/4). Set the SMSR (Page 2/4).
Analysis Setting [DFB-LD] 0 Analysis Setting [DFB-LD] 0
A. -XdB CENTER / WIDTH B.SMSR
ALGO: OTHRESH ORMS  QPK-RMS SMSR MODE: @SMsR1  OSMsR2  OSMSR3 O SMSR4
THRESH: SMSR MASK: inm
THRESH2: MODE DIFF: dB
K: SIDE MODE POWER: ONORMALIZED
MODE FIT: OON O OFF BANDWIDTH: nm
MODE DIFF:
‘ Prev Page ‘ | Next Page ‘ PAGE 1/4 | Prev Page ‘ ‘ Next Page ‘ PAGE 2/4
Set the RMS and power (Page 3/4). Set the OSNR (Page 4/4).
Analysis Setting [DFB-LD] 6‘ Analysis Setting [DFB-LD] 0
C.RMS E. OSNR
ALGO: ORMS  OPK-RMS MODE DIFF:
NOISE ALGO: QOAUTO-FIX
OAUTO-CTR  OMANUAL-CTR  OPIT
MODE DIFF: NOISE AREA: nm
MASK AREA: ---
D. POWER FITTING ALGO: OLINEAR ~ OGAUSS OLORENZ
SPAN: nm Q3RDPOLY Q4THPOLY (QS5TH POLY
NOISE BW:
SIGNAL POWER: @PEAK O INTEGRAL
INTEGRAL RANGE: = 100]GHz
Prev Page ‘ | Next Page PAGE 34 ‘ Prev Page ‘ ‘ Next Page PAGE4/4
IM AQ6373E-01EN 6-13
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6.5 Light Source (DFB-LD, FP-LD, LED)

FP-LD

Set the spectrum width (Page 1/3). Set the mean wavelength (Page 2/3).
Analysis Setting [FP-LD] 6‘ Analysis Setting [FP-LD] 0
A. SPECTRUM WIDTH B. MEAN WAVELENGTH

ALGO: OTHRESH ORMS QPK-RMS ALGO: QENVELOPE ©THRESH ORMS OPK-RMS
THRESH: THRESH: dB
THRESH2:
MODE FIT: QON QOFF MODE FIT: OQON  ©OFF

MODE DIFF: dB MODE DIFF:[ 3008

THRESH2:

K:

Prev Page ‘ ‘ Next Page | PAGE 12 Prev Page ‘ | Next Page PAGE2/R
Set the total power and number of modes
(Page 3/3).
Analysis Setting [FP-LD] 0
C. TOTAL POWER
OFFSET LEVEL: | 0.00]dB
D. MODE NO.
ALGO: O ENVELOPE ORMS  OPK-RMS
THRESH: dB
THRESH2: [ 2000]dB
MODE FIT: OON  ©OFF
MODE DIFF: dB
‘ Prev Page ‘ ‘ Next Page PAGE /3
LED
Set the spectrum width (Page 1/2). Set the mean wavelength and total power
(Page 2/2).
Analysis Setting [LED] [%] Analysis Setting [LED] [x)|
A, SPECTRUM WIDTH B. MEAN WAVELENGTH
ALGO: OTHRESH ORMS OPK-RMS ALGO: OENVELOPE ORMS  OPK-RMS
THRESH: THRESH:
THRESH2: ) THRESH2:
MODE FIT: OON O OFF MODE FIT: @ON  OOFF

MODE DIFF: dB MODE DIFF:|  3.00|dB

C.TOTAL POWER

OFFSET LEVEL: dB

Prev Page ‘ ‘ Next Page

‘ PAGE 1/2 ‘ ‘ PAGE 2/2

| Prev Page ‘ ‘ Next Page

5. Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The setting window will close.
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6.5 Light Source (DFB-LD, FP-LD, LED)

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area.

Note

For details on the analysis algorithms for the DFB-LD, FP-LD, and LED light sources and related
parameters, see appendix 3, “Details of Analysis Functions.”

Explanation

Result display
Analysis results are displayed in the data area.

DFB-LD

<DFB-LD ANALYSIS >
SMSR: 3.95dB
PEAKWL: 849.4820nm
20.00dB WIDTH: 9.1086nm
MODE OFFSET: -2.2680nm

OSNR:  58.01dB(/0.10nm)
PK LEVEL: -5.70dBm a: 1.7455nm
CTRWL: 847.2286nm Ka: 4.1018nm
| POWER: -9.64dBm

— OSNR

SMSR: side mode suppression ratio

|
PK LEVEL: peak level
CTR WL: center wavelength

PEAK WL: peak wavelength
20.00dB Width: spectral width at the 20 dB cutoff level
MODE OFFSET: wavelength difference between the peak mode and side mode

FP-LD

o: standard deviation
Ko: spectral width based on the RMS method

POWER: power

<FP-LD ANALYSIS >

MEAN WL:

PEAK WL:
MODE NO: 9

TOTAL POWER:

8§48.2716nm
§49.4820nm

-2.08dBm

SPEC WIDTH:
PEAK LEVEL:

4.1282nm
-5.70dBm

|
MEAN WL: mean wavelength

PEAK WL: peak wavelength
MODE NO.: number of modes
TOTAL POWER: total power

LED

|
SPEC WIDTH: spectral width
PEAK LEVEL: peak level

<LED ANALYSIS>

MEAN WL:

PEAK WL:

TOTAL POWER:
|

8§48.2787nm
8§49.4820nm
-2.08dBm

SPEC WIDTH:
PEAK LEVEL:

0.0500nm
-5.70dBm

I
MEAN WL: mean wavelength
PEAK WL: peak wavelength
TOTAL POWER: total power

|
SPEC WIDTH: spectral width
PEAK LEVEL: peak level

IM AQ6373E-01EN
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6.6 TLS

Light source parameters can be analyzed from the measured waveform of TLS.
7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 1. A menu appears for selecting the analysis function.

3. Tap TLS according to the type of light source to be analyzed. An analysis is performed, and
the results are displayed in the data area.

Data area
R Function 7 Function 7/ AQ6373E OPTICAL SPECTRUM ANALYZER //. ™ Function
Spec Width <TLS ANALYSIS> H5Es ove
SMSR:  64.29d8 SSER: 47.13dB(/1.00nm)  |w i fins
PEAKWL: 870.4200nm PKLEVEL: 13.47dBm  STSSER: 49.25d8 [ o s
20.00dBWIDTH:  0.0635nm CTRWL:  870.4178nm HE s
W G:

[Analysis 1 FP-LD MODE OFFSET:  2.5080nm POWER: 13.08dBm Fix TRk
DFB-LD| g <Meas. Conditions>

sTART{__ 840416Jnm  stopr[900416jnm CENTER{_ 870416nm spAN:__ 600jnm

— LED

RES| 0.02nm  SENS:HIGH1 | VG 1) sMpL__ 15001(A)
OSNR(WDM) Ty
Analysis SMSR ¥

o
g
=Y

L
=n
=
&
a
X
8o
El=]
7

Spec Width POWER
Thresh
3.00dB
zaﬁ.me{er B Parameter
g J t ‘ =) | 200 Setting min Change the
J == || analysis
- j parameters.
|Auto . -
Analysis Off [ol) 10.0 e _ Turns aUto
- dB/D o] I :
- 7 analysis on
[Analysis fAnalysis 1 60.0) .
W\‘ L H ﬂ ” M M L [Analysis and Off

-80.0
840.416nm in Vacuum 870.416nm 6.00nm/D 900.416nm

cor [REs [y [we [Not Wl ut | AuT |AuT [AUT [swe [smol | por | so D
Siz" | COR [ SHF | SHF | MS &l ANA | SRC |REF |CTR |1-2 |OTH s

Off}
i N .. f\‘
More 172 J return ‘ M-NK,J\'\JLJLJ \*_’IUL, N e T ML A
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6.6 TLS

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. A window appears for setting the TLS

measurement parameters.

Set the XdB center / width (Page 1/3).

ALGO: OENVELOPE |OTHRESH| ORMS OPK-RMS

‘ ‘ Next Page ‘
PAGE 1/3

"™ Function
Analysis Setting [TLS]
A. -XdB CENTER / WIDTH
[Analysis 2
OSNRWDM) THRESH:|  20.00|dB
[Analysis
Execute e Executes THRESH2:|  20.00|dB
analysis k[ 100]
MODE FIT: OON  @OFF
P te
s:(ai:'; « —— MODE DIFF: dB
|Auto
|Analysis
n|
More 172 | Prev Page

Set the SMSR and power (Page 2/3).

Analysis Setting [TLS] 0

Set the SSER / STSSER (Page 3/3).

Analysis Setting [TLS]

B. SMSR
SMSR MODE: @SMSR1  QSMSR2  OSMSR3  OSMSR4

SMSR MASK: +

nm

MODE DIFF:

3.00|dB
SIDE MODE POWER: @ TRACE DATA O NORMALIZED

BANDWIDTH:

0.10 [nm

C. POWER

SPAN: nm

Prev Page ‘ | Next Page

| PAGE 2/3

D. SSER / STSSER
SSER ALGO: @IEC Std. O CurveFit

MODE DIFF: 3.00|dB

ANALYSIS AREA: 50.00 |nm

FITTING AREA: ---

MASK AREA:

1.00 [nm
FITTING ALGO: O GAUSS OLORENZ
O3RD POLY Q4THPOLY QS5TH POLY

NOISE BW: 00 [nm

SIGNAL POWER: @O PEAK  OINTEGRAL

INTEGRAL RANGE: +| 100 |GHz

Prev Page ‘ | Next Page

PAGE 3/3

5. Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The TLS analysis parameter
setting window will close.

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note

For details on the TLS analysis algorithm and parameters, see appendix 3, “Details of
Analysis Functions.”
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6.6 TLS

Explanation

Result display
Analysis results are displayed in the data area.
Example with SMSR MODE set to SMSR2

<TLS ANALYSIS>
SMSR:  64.29dB SSER:  47.13dB(/1.00nm)
PEAKWL: 870.4200nm PKLEVEL: 13.41dBm  STSSER: 49.25dB
20.00dBWIDTH:  0.0635nm CTRWL:  870.4178nm
MODE OFFSET:  2.5080nm | POWER: 13.08dBm
| e - .
PK LEVEL: peak level SSER: Signal to Spontaneous Emission Ratio

STSSER: Signal to Total Source Spontaneous

Emission Ratio
SMSR: side mode suppression ratio POWER: Optical power

PEAK WL: peak wavelength
20.00dB Width: spectral width at the 20 dB cutoff level
MODE OFFSET: wavelength difference between the peak mode and side mode

CTR WL: center wavelength
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6.7 OSNR(WDM) Signals

Procedure

The center wavelength, level, and SNR of each channel can be measured from the measured
waveform of a WDM transmission signal.

7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 2. A menu appears for selecting the analysis function.

3. Tap OSNR(WDM). An analysis is performed, and the results are displayed in the data area
and table.

You can switch the analysis results screen using the menu that appears by tapping Switch
Display.

TRACE & TABLE: A waveform and table are displayed.
TRACE: Only the waveform is displayed.
TABLE: Only the table is displayed.

Data area
"} Function | // AQB3T3E OPTICAL SPECTRUM ANALYZER //, 2003 )un 051052 K Function
: [ Flam——— o5 .
A 8000T: 853.3250nm -10.32dBm “[wEeX /80K [SpecWidth
A 00002 854.1250nm -10.12dBm g
A A0003 854.9350nm -10.22dBm ‘K
A A0004: 855.7450nm -10.03dBm JBLK
A A0005: 856.5550nm -10.34dBm JBLK
FP-LD| <Meas. Conditions>
(Analysis 2 START{ _ 851.135jnm  stor _ 861.135nm CENTER{ _ 856.135|nm spaN: | 10.0jnm
RES]| 0.2jnm SENS:MID AVG| 1 SMPL:| 1001(A]
oo = B — [ \ 1 )
— ool W & W & s & i £l
E‘“““‘ETHRESH " dem 8 O Y A DO O O A O (3 N A0
300 Y O N A O OSNRWDM)
Spec Width 1 l\ | l\ I /J k\ )J l\ | I\ | \l //
Thresh
3.00d8| ‘ 09 ‘ Change the
Prameir 100 =——/Al analysis
90,0 Setting
851.135nm in Vacuum 856.135nm 1.00nm/D 861.135nm parameters'

|Auto
Analysis

1
joff [l 2

3

4

s
6

More 1/2 J Return 7
8

[dBm/NEW] d|sp|ay screen
40.402 Analysis
40.124 8- Turns auto

40.184

-0.302
-0.396

<WDM ANALYSIS > THRESH: 20.00B MODE DIFF:3.0dB ) Switch | .
N_ALG: AUTOFIX N_AREA: AUTO M_AREA: -— F_ALG: LINEAR NOISE BW: 0.10nm Display —1 Switches the
. OFFSET WL OFFSEdT LEVEL NOISE SNR TRACE&TABLE]
|:| 0 : E

854.9391
855.7463

-0.209

856.5544 0.520 39.776 ana|y5|s on
857.3604 (REF) 40.265
858.1690 0376

858.9811 -0.813

e and off

cor[Res T Jwi ot JEReN sre PRl AuT [ AU\ AuT [AuT Tswp TSmO [ or [ so (NS
Siz_ | COR | SHF | SHF | Msk [pelV] 72 JGISq) ANA | SRC\ REF | CTR |12 |OTH s
\

List

Note

If you tap the analysis results list while the waveform is zoomed, the waveform of the channel you tapped
appears in the center of the waveform screen.
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6.7 OSNR(WDM) Signals

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. An WDM analysis parameter setting window

appears.

'|§:| Function

OSNR(WDM)

[Analysis
eeare  —— Executes
OSNR(WDM)| R
——| analysis
Parameter
Setting ——
—
Display
TRACE&TABLE|
|Auto
Analysis

lion

Set the interpolation (Page 2/3).

Set the channel detection (Page 1/3).

Analysis Setting [OSNR(WDM)] Q

A. CHANNEL DETECTION SETTING

THRESH LEVEL:| 200 |dB
MODE DIFF: dB
DISPLAY MASK: @ OFF OdBm

| Prev Page ‘ ‘ Next Page

‘ PAGE 1/3

Set the display and other settings

(Page 3/3).

Analysis Setting [OSNR(WDM)]

)| | Analysis Setting [OSNR(WDM)]

B. INTERPOLATION SETTING

NOISE ALGO: @AUTO-FIX

C. DISPLAY SETTING

OMANUAL-FIX
QOAUTO-CTR  OMANUAL-CTR  OPIT
NOISE AREA: AUTO
MASK AREA: ---
FITTING ALGO: OLINEAR

OGAUSS OLORENZ

Q3RD POLY Q4THPOLY QS5TH POLY

NOISE BW: nm

DUALTRACE: OON  ©OFF

‘ Prev Page ‘ | Next Page

| PAGE 2/3

DISPLAY TYPE: @ABSOLUTE QO DRIFT(MEAS)
CH RELATION: @OFFSET  OSPACING
REF CH: OHIGHEST OCH
MAX/MIN RESET: MAX/MIN RESET
OUTPUT SLOPE: OON  ©OFF

POINT DISPLAY: @QON QOFF

D. OTHER SETTING

SIGNAL POWER: OPEAK  OINTEGRAL

INTEGRAL RANGE: +[  100]GHz

‘ Prev Page | Next Page

| PAGE 3/3

5. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting

Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The WDM analysis parameter

setting window will close.

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note

For details on the WDM analysis algorithm and parameters, see appendix 4, “WDM Analysis Function.”
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6.7 OSNR(WDM) Signals

Explanation

Analysis parameters

There are three types of WDM analysis parameter setting windows.

Change the parameter settings according to the analysis being performed.

* Channel detection parameters (CHANNEL DETECTION SETTING)

* Noise level measurement parameters (INTERPOLATION SETTING)

» Parameters related to the display method of analysis results and other settings (DISPLAY
SETTING, OTHER SETTING)

For details on parameters, see appendix 4, “WDM Analysis Function.”

Result display
Analysis results are displayed in the data area and table.

Data area
A R A-An:
TRA A0001: 853.3250nm -10.32dBm
TRA A0002: 854.1250nm -10.12dBm
TRA A0003: 854.9350nm -10.22dBm
TRA AO004: 855.7450nm -10.03dBm
TRA AO0DS: asT.sssonm —|10.34dBm
Wavelength Level

List
<WDM ANALYSIS > THRESH: 20.0dB MODE DIFF:3.0dB o

N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: - F_ALG:LINEAR NOISE BW:0.10nm
NO. | WAVELENGTH OFFSET WL OFFSEdT LEVEL NOISE SNR

[dB]

1 64
2 854.1290
3 854.9391 -0.396 -50.341 40.124
4 855.7463 -0.209 -50.214 40.184
5 856.5544 -0.520 -50.117 39.776
6 857.3604 (REF) -50.086 40.265
7 858.1690 -0.376 -50.169 39.972
8 858.9811 -0.813 -50.350 39.716
| | | | | |
Center wavelength Signal Wavelength Level Noise power Power noise
level difference difference SN ratio
from the from the
reference reference
channel channel
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6.8 Chromaticity Coordinate Analysis (COLOR
analysis)

Procedure

From the measured waveform, you can determine the following values and display a chromaticity
diagram.

» Chromaticity coordinates (x, vy, z)

* Dominant wavelength

» Correlated color temperature

» Deviation from the blackbody locus

JIS Z 8701 is used for the chromaticity diagram peripheral coordinate data (spectrum locus).

7. Press ANALYSIS. The ANALYSIS menu appears.

2. Tap Analysis 2. A menu appears for selecting the analysis function.

3. Tap COLOR. An analysis is performed, and the results are displayed in the data area and
table.

You can switch the analysis results screen using the menu that appears by tapping Switch
Display.

TRACE & TABLE: A waveform and chromaticity diagram are displayed.
TABLE: Only the chromaticity diagram is displayed.
TRACE: Only the waveform is displayed.

Data area

X Function R Function 7/ AQ6373E OPTICAL SPECTRUM ANALYZER //.

<COLOR ANALYSIS>

™ Function

OSNR(WDM)

DOMINANTWL:  582.3678nm x: 4.268E-01
COLOR TEMPERATURE:  3148K y: 4.004E-01
DEVIATION: 1.256E-05 z: 1.728E-01

[Analysis 1 COLOR
FP-LD| =P || Neas. Conditions>

[Analysis 2 — sTART{ _ 350.000nm  sTop{_1200.000)nm cenTer{_ 775.000jnm sPAN{__ 850.0/nm
- RES| 2nm  sENs{HIGH1 | VG 1] sMpL{__ 851(M)
OSNRWDM) -31.1 [0]
Exccltc FILTER-BTM 51.1[ReR= [Analysis
dBm| Execute
THRESH 714 COLOR|
Spec Width —
Thresh 11
3.00d8
Parameter ;S}S
Setting
31
r 350.000nm in Vacuum 775.000nm 85.00nm/D 1200.000nm
PaNED = .
0.80[/ Switch
J Q sad |1 Switches
0.70 TRACE&TABLE
[Auto 0.60| <COLOR ANALYSIS > the screen
[Analysis ) DOMINANT WL: [Auto
v Eion 0.50 S0 582.3678nm Analysis
= o x i 4.268E-01 Ofi el
it A y : 4.004E-01
(Analysis 2 0. z : 1728601
COLOR TEMPERATURE: [Analysis
020 3148K
More 1/2 Return 0.10) EVIATION:
J ’T 1.256E-05 More 1/2
0 010 030 050 07

OoY res (v [wi [Not | sre YO AuT [AuT\ AUT [AUT [swP [sMO| | por | sor (R
Syl COR | SHF | SHF | MSk | 70M ERRRRROIER) ANA | SRC \REF |CTR |12 |OTH s
\

Chromaticity diagram
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6.8 Chromaticity Coordinate Analysis (COLOR analysis)

Explanation

Chromaticity measurement

The COLOR analysis function performs a color analysis of the active trace waveform using a color
matching function, determines the chromaticity coordinates, and displays a

chromaticity diagram.

The color of light is determined by the correlation between the spectral radiance of the light source
and the spectral luminous efficacy of the eye of the person viewing the light.

According to the CIE (international commission on illumination), the spectral responsivity of the
human eye is defined by three color matching functions: x (A), y (A), and z (A). The

outputs when measuring a light source via these light matching functions are expressed as X, Y,
and Z, which are called the tristimulus values.

The instrument measures the spectral distribution using a monochromator to determine the
tristimulus values employing JIS Z 8701. The chromaticity coordinates X, y, and z can be
determined from the tristimulus values. There are two color matching functions:

CIE 1931 based on a 2-degree field of view, and CIE 1964 based on a 10-degree field of view. The
instrument uses the color matching function based on the 2-degree field of

view.

Chromaticity diagram
This is a diagram that expresses the characteristics of color through chromaticity coordinates and
spectrum loci.

Chromaticity coordinates
This is the numerical rendering of the characteristics of a light source’s color according to the

spectral luminous efficacy of the human eye. It is determined from the tristimulus values.

Dominant wavelength

Like the chromaticity coordinates, this is a numerical rendering of the characteristics of an input
optical spectrum’s color according to the spectral luminous efficacy of the human

eye. If a straight line connecting point N (0.333, 0.333) of the chromaticity coordinates of the
achromatic color of a chromaticity diagram and point C of the chromaticity coordinates

of the input optical spectrum is extended, the dominant wavelength is the point at which the line
intersects with the spectrum locus. It is the wavelength that represents the color

of the measured spectrum, and is sometimes called the main wavelength.

Color temperature

This is a representation of the light source color in terms of the temperature of the blackbody
emitting the closest color to the light source.

Based on chromaticity coordinates, this instrument determines correlated color temperature
and deviation from blackbody locus based on JIS Z 8725, “Methods for determining distribution
temperature and colour temperature or correlated colour temperature of light sources.”
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6.8 Chromaticity Coordinate Analysis (COLOR analysis)

Result display
Analysis results are displayed in the data area and chromaticity diagram.

<COLOR ANALYSIS >

DOMINANT WL:
COLOR TEMPERATURE:

582.3678nm x: 4.268E-01
3148K y: 4.004E-01
z: 1.728E-01

| DEVIATION: 1.256E-05

Dominant waveform length

Color temperature

Chromaticity coordinates

Deviation from the blackbody locus

030,

0.80

sho

0.70

0.60

o UF
0.50 =0

|
0.401°}

E

0.30 44

0.20 ¥

0.10}423 L

4

D
0 010 030 050

0.70

[x]

<COLOR ANALYSIS >

DOMINANT WL:
582.3678nm

X : 4.268E-01

y : 4.004E-01

z @ 1.728E-01

COLOR TEMPERATURE:
3148K

DEVIATION:
1.256E-05

—Dominant waveform length

:|—— Chromaticity coordinates

I~ Color temperature
L Deviation from the blackbody locus
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6.9 Optical Filter Characteristics Measurement

Procedure

Optical filter characteristics can be measured from the measured waveform of the light input to the
optical filter from the light source, as well as from the measured waveform light output from the
optical filter.

Filter measurement (single channel)

You can analyze a waveform whose number of modes is 1. Select from the following:
FILTER-PK: Filter peak analysis
FILTER-BTM: Filter bottom analysis

7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 2. A menu appears for selecting the analysis function.

3. Tap FILTER-PK or FILTER-BTM. An analysis is performed, and the results are displayed in
the data area.

Data area
™ Function " Function 7/ AQ6373E OPTICAL SPECTRUM ANALVZER // 2023 May 30 1436 R Function
<FILTER-PEAK ANALYSI5 > Ha oo v
PEAKWL: 851.2680nm PEAKLEVEL:  -20.02dBm = Jank| [P
CENTER WL:  851.2673nm SPEC WIDTH: 0.0270nm | D:FIX /BLK
_ 3 CROSS TALK:  -48.62diB(L) -47.82dBR) [CTR+ 0.400nm] HE /oK
/Analysis 1 COLOR RIPPLE: 0.000dB m G:Fix /BLK
LD <Meas. Conditions>
Analysis 2 TR sTART{ _ 632992nm  STOP{__ 632.992)nm CENTER:__ 632.992)nm span{___ 0.0jnm
-) RES| 2nm  SENS{HIGHT | VG| 1] SMPL| 501(M)
OSNR(WDM) o]
A [Analysis
Execute
[Execute
‘ THRESH FILTER-PK
Spec Width -20.
Thresh dem)
3.00dB]
Parameter
d Parameter
Setting 40, Setting
J -60.
|Auto AUt
ion 8 LA o
More 1/2 Return More 1/2
-100.0) B
850.764nm inVacuum  851.264nm 0.10nm/D 851.764nm
SRC Ol AuT [ AuT [AUT [AUT [swe[smo o
FS ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH| |RPT ‘ 6L
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6.9 Optical Filter Characteristics Measurement

Changing the filter peak analysis parameters

4

Select FILTER-PK in step 3, tap Parameter Setting. A Filter-PK analysis parameter setting

screen appears.

Analysis Setting [FILTER-PK]

N Function Set the peak level and peak wavelength (Page 1/4).
' [x]

A. PEAK LEVEL

SW: @ON  QOFF

Analysis 2

FILTER-PK
Analysis B. PEAK WAVELENGTH
xecute — Executes

FILTER-PK|

(7 analysis
’ﬁ
Setting ——

|Auto
Analysis

off g

SW: @QON  QOFF

N

Prev Page

More 1/2 J

‘ | Next Page |
PAGE 1/4

Set the center wavelength (Page 2/4).

Set the spectral width and ripple
width (Page 3/4).

Analysis Setting [FILTER-PK] Q

Analysis Setting [FILTER-PK]

C. CENTER WAVELENGTH
SW: OON  QOFF
ALGO: OTHRESH ORMS

THRESH LEVEL: dB

K: 1.00

MODE FIT: OON  ©OFF

MODE DIFF:[ 3008

‘ Prev Page ‘ | Next Page |
PAGE 2/4

D. SPECTRUM WIDTH
SwW: OON  QOFF

ALGO: OTHRESH ORMS

THRESH LEVEL: | 3.00|dB

MODE FIT: OON  ©OFF

MODE DIFF:|  3.00]d8

E. RIPPLE WIDTH

SW: OON  OOFF

THRESH LEVEL: | 3.00|dB
MODE DIFF:| 0500 |dB

‘ Prev Page ‘ | Next Page

PAGE 3/4

Set the crosstalk (Page 4/4).

Analysis Setting [FILTER-PK] Q

F. CROSS TALK
Sw: @ON  QOFF

ALGO: OTHRESH  OPK LEVEL

THRESH LEVEL: | 300]dB

MODE FIT: OON  ©OFF

MODE DIFF:|  3.00]dB
SEARCH AREA: | 001]nm

‘ Prev Page ‘ | Next Page |
PAGE 4/4

Set the analysis parameters on the setting

For instructions on how to select items and how to set values, see chapter 4 in the Getting

Started Guide.

window.
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6.9 Optical Filter Characteristics Measurement

6. Tap Close Window or “X” in the upper right of the window. The WDM analysis parameter

setting window will close.

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note

For details on the optical filter analysis algorithm and parameters, see appendix 6, “Optical Filter Analysis

Function.”

Changing the filter bottom analysis parameters
This is used if the optical filter is of a notch type rather than a pass band type.

4. Select FILTER-BTM in step 3, tap Parameter Setting. A Filter-PK analysis parameter setting

screen appears.

Set the bottom level, bottom wavelength,

EFun(tion

and center wavelength (Page 1/3).

Analysis Setting [FILTER-BTM]

o

— Executes
FILTER-BTM R
(—‘ analysis
Parameter
Setting —)

[t

A. BOTTOM LEVEL

SW: QOFF

B. BOTTOM WAVELENGTH

SW: OON  OOFF

C. CENTER WAVELENGTH

SW: OON  OOFF

ALGO: QPEAK  ©@BOTTOM

o THRESH LEVEL: dB
Analysis

o MODE DIFF: dB
| Prev Page

‘ ‘ Next Page

PAGE 1/3

More 1/2

Set the notch width (Page 2/3).

Analysis Setting [FILTER-BTM]

D. NOTCH WIDTH
Sw: @ON  QOFF

ALGO: OPEAK  OBOTTOM

THRESH LEVEL: | 3.00|dB
MODE DIFF:|  3.00]d8

‘ Prev Page ‘ | Next Page

| PAGE 2/3

Set the crosstalk (Page 3/3).

Analysis Setting [FILTER-BTM] Q

E. CROSS TALK
SW: QON  QOFF

ALGO: OPEAK  ©BOTTOM  OBOTTOM LVL

THRESH LEVEL: dB

MODE DIFF: dB
CH SPACE: t nm
SEARCH AREA: t nm

Prev Page ‘ | Next Page

| PAGE 3/3

5. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting

Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The WDM analysis parameter

setting window will close.

IM AQ6373E-01EN
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6.9 Optical Filter Characteristics Measurement

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note

For details on the optical filter analysis algorithm and parameters, see appendix 6, “Optical Filter Analysis

Function.”

Acquiring the waveform to be analyzed

The following configuration and general procedure is used to measure WDM optical filter

characteristics.

A pass band type WDM optical filter is used as an example.

Reference spectrum

Wideband light
AR\

AQ6373E

ex. TRACE A

[ -

Spectrum measurement after passing through the filter

Wideband light

ex. TRACE B

———————————
I o —————

AQ6373E

DUT

5
T
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6.9 Optical Filter Characteristics Measurement

Writing to trace A the waveform of the light source input to the optical filter

7. Inputinto the instrument the light emitted from the light source that is to be input to the optical
filter .

2. Press TRACE and then tap Active Trace to select A.
I S—— |
RBCDEFG

[BIEE BLANK|

Hold A

Max Hold|

Roll Average A|

r~

y
Trace List

More 1/2

ki

3. Tap View A to select DISP.
4. Tap Write A. Trace A is set to write mode.
5. Measure the signal light waveform according to measurement conditions for the signal light

waveform.
(For details on the measurement procedure, see chapter 3, “Measuring the Optical Spectrum.”)

6. Tap Fix A under TRACE. Trace A is set to fix mode.
Note

If all traces from trace A to trace G have been set to fix mode (FIX) as a result of step 6, a warning is
displayed. However, this does not pose a problem because trace B is set to write mode in the next step.

Writing to trace b the waveform of the output light from the optical filter

7. Apply the emitted light from the light source to the optical filter, and then apply the light that is
output from the optical filter into the instrument.

2. Press TRACE and then tap Active Trace to select B.

3. Tap View B to select DISP.

4. Tap Write B. Trace B is set to write mode.

5. Measure the waveform of the output light with the same measurement conditions used for

measuring the light source waveform.
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6.9 Optical Filter Characteristics Measurement

Writing to trace c the difference between traces

2

S 5 AL

Press TRACE and then tap Active Trace to select C.
Press the View C soft key and select DISP.
Tap Calculate C.

Tap Log Math. A menu appears for selecting the formula.

Tap C=A-B(LOG). The waveform obtained by subtracting the trace B waveform from the trace

A waveform is displayed in trace C.

" Function [ y——

|Active Trace A Selects the
S’*BED”G active trace

View C

mmeen Set the trace C:M(L,NJ
Write € display_ (C=A+B(LOG)

[Fixc

Hold C

Max Hold|

Roll Average C

Calculate Log Math
r T

More 1/2 remm ‘ remm ‘

Calc C
G)
[Trace
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6.9 Optical Filter Characteristics Measurement

Explanation

Setting WDM FIL-PK filter analysis parameters

WDM FIL-PK analysis parameters are broadly divided into the following two categories.
Change the parameter settings according to the analysis being performed.

* Channel detection parameters

» Parameter settings for each analysis item

For details on parameters, see appendix 6, “Details of Optical Filter Analysis Functions.”

Channel detection parameters

These parameters are used to set the algorithm and threshold level for WDM channel detection.

ALGO
Select one of the four algorithms shown below for detecting the WDM channel and analyzing the
reference wavelength of each channel.
*+ PEAK
+ MEAN
 GRIDFIT
« GRID
The channel detection and reference wavelength analysis results for each channel vary depending
on the algorithm selected.
e When PEAK is selected
Each mode peak is detected as a channel.
The peak wavelength of each channel is the reference wavelength.
e When MEAN is selected
Each mode peak is detected as a channel.
The 3 dB center wavelength of each channel is the reference wavelength.
* When GRID FIT is selected
The mode peak detected within grid wavelength + (test band/2) is set as the channel.
The grid wavelength closest to each channel is the reference wavelength.
* When GRID is selected
The wavelengths registered in the grid table wavelength are recognized as channels.
Grid wavelength is set as the reference wavelength.

THRESH LEVEL
This parameter sets the threshold level for channel detection.

MODE DIFF
This parameter sets the minimum value for the peak/bottom difference during channel peak

detection.

TEST BAND
This parameter sets the bandwidth for reference wavelength analysis.
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6.9 Optical Filter Characteristics Measurement

Parameter settings for each analysis item
Set the parameters of each WDM optical filter analysis item.
An analysis parameter setting screen appears.

Note

For details on the optical filter analysis algorithm and parameters, see appendix 6, “Optical Filter Analysis

Function.”
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6.10 Measurement of Level Fluctuations in Single-
Wavelength Light (0 nm Sweeping)

Procedure

This function measures the changes over time in the level of a specific wavelength. It is useful
for purposes such as optical axis alignment when connecting an optical fiber to a light source.
The following discussion pertains to an example in which the spatial light of an He-Ne gas laser
(632.992 nm) is input to an optical fiber.

Setting the center wavelength to 632.992 nm
7. Press CENTER. The CENTER menu appears.

2. Tap Center. A center wavelength setting window appears.

775.000nm
Stop
1625.000nm|

Peak WL
-> Center

Mean WL
-> Center

s
il
==

\Auto Center

o

View Scale
-> Measure

3. Enter 632.992 nm on the window.

Setting the resolution to 2.000 nm
4. Press SETUP. The SETUP menu appears.

5. Tap Resolution. A menu appears for selecting the resolution. A resolution setting window also

[ R 1 'h Function
Resolution 0.02nm
) ||0.0200m)
nm|

rmnm

(0.050nm)

Average 0.1nm

2nm
(2.000nm)
More 1/2 J rit ‘

6. Tap 2nm on the resolution selection menu, or enter 2 nm on the resolution setting window.
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6.10 Measurement of Level Fluctuations in Single- Wavelength Light (0 nm Sweeping)

Setting the sweep span to 0 nm

7. Press SPAN. A soft key menu appears for setting the sweep span.

8. Tap Span. A sweep span setting window appears.

__ Set the sweep span.

500.0nm|

382.992nm|

op

St
882.992nm|

A
> Span

Tme® 1 Set the sweep time.

Minimum| ‘

|

View Scale
-> Measure

9. Set the sweep span to 0 nm on the sweep span setting window.

The measurement start wavelength, measurement center wavelength, and measurement stop
wavelength are all set to 632.992 nm.

Setting the sweep time

70. Tap 0 nm Sweep Time. A window appears for setting the sweep time.
77. Set the sweep time on the sweep time setting window.

72. Press SWEEP and then tap Repeat. Sweeping will begin.

Note
* When the sweep range is set to Onm, the horizontal scale changes to time.
» The sweeping time varies depending on the measurement sensitivity (Sensitivity of the SETUP menu). If

the value set with this key is less than the sweep time for each sensitivity, the value becomes invalid and
the Minimum setting is used.
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6.10 Measurement of Level Fluctuations in Single- Wavelength Light (0 nm Sweeping)

Explanation

The following figure shows the configuration for applying the spatial light of an He-Ne gas laser
(632.992 nm) into an optical fiber.

e —————————————
e —————

AQ6373E

=R
[

m Spatial He-Ne gas laser
X light

Optical fiber plug

Lens

The sweep span is set to 0 nm, the center wavelength is fixed, and the level of a single wavelength
of light is measured.

The optical fiber plug is adjusted while observing the displayed waveform so as to set the light
source input level to the peak.

Onm Sweep Time

When the sweep span is 0 nm, the horizontal scale is time.

Set the time required to measure from the left edge to the right edge of the screen.

You can set the value to Minimum or between 1 to 50 s. You can set it in steps of 1 s. If COARSE is
enabled in the setting window, you can set the value in 1-2-5 steps.

If you enter 0, Minimum will be shown on the display.

Note that the sweep time varies depending on the measurement sensitivity (Sensitivity of the
SETUP menu). If the value set with this key is less than the sweep time for each sensitivity, the
value becomes invalid and the Minimum setting is used.

The sampling points are automatically set to 1001.
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6.12 Analysis Data Logging

Procedure

The analysis data logging function measures and records WDM analysis, DFB-LD analysis, and
peak data at regular intervals and displays the data in tables and graphs on the screen. The
contents in the table and the optical spectrum data of each measurement can be saved to files.

Logging Screen

5 6 7
AN \\
Data Logging \ e T Function
1 <DATA LOGGING(DEB-LD) >
[~ STATUS: STOP INTERVAL: SWP TIME START: 2023 Dec 15 10:39:18 '
TRACE LOG: OFF URANION: 02:46:40 END: 2023 Dec 15 12:13:25 f “
COUNT: 10001 ELAPYED: --- NEXT: --- L
2 LOGGING MEMOHRY: ---
-
oo A /3% <DFB-LD(PEAK WL)>

Data Clear

C1:  12355.5sec 851.1020nm’
»(C2:  :3496.1sec 851.10
-C1: __1140.6sec (X

4 -0 6000.0 1200s/DIV

= =0
% I3 PIs
& g 8a
E © ]
3

Logging
Data Save

<LOGGING(DFB-LD)> ITEM: ALL DATA: ABSOLUTE CURSOR TIME: 00:58:16.1

Logging
Data Load

DATA
(CURRENT) MAX

PEAK LEVEL[dBm

]
]
]
CENTER WL[nm]
SPEC WD[nm]
POWER[dBm]
OFFSET[nm]
SIGMA[nm]

K SIGMA[nm]

0.0040

0.187
0.194
0.0078
0.0024
0.050
0.0080
0.0002
0.0005

Data
Logging

Return

;

i

00 —+H—

Number  Function
Parameter display area
Wavelength scale (per division)

Time scale
Cursor information (C1, C2, C2-C1)
Cursors (C1, C2)

O NO OB WN -

Logging data list

Thumbnail area. Displays the waveform data at the current cursor position.

Displays different scales depending on the displayed item, such as wavelength, power, and SNR.
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Setting the Data Logging Conditions

7. Press APP. The APP menu appears.

2. Double-tap Data Logging, or tap the Data Logging icon and then tap Execute. A Data

Logging application menu will appear.

3. Tap the Setup. The Setup menu appears.

Changing the Logging Parameters

4. Tap the Logging Parameter. The logging parameter setting window appears.

9 Function e

Logging
Parameter

U]

=» Set the logging (Page 1/2)

Logging Parameter

A. LOGGING SETTING

—
Parameter J
Cursor
|/ Scale
Setup Graph ltem
WAVELENGTI’i
N— Graph
Data Clear Channel
Sngle I
Table
Setting
Logging Data Display
Data Save
ABS [l
Logging
Data Load

fSetup
[Data
lLogging
T T

retum ‘ retum

LOGGING ITEM: [OWDM OPEAK

OMULTI-PEAK O DFB-LD
LOGGING MODE: @ MODE 1 (MAX 1024 ch, 2001 times)
OMODE 2 (MAX 256 ch, 10001 times)
MINIMUM INTERVAL: O SWEEP TIME
O1s O2s Oss O10s 0O30s

O1min  O2min  O5min O 10min

DAY H M

S
TEST DURATION: . : :

(00.00:00:01 - 00.00:33:20)

ESTIMATED TOTAL COUNT: 6

‘ Prev Page ‘ ‘ Next Page

‘ PAGE 1/2

Set the peak detection and trace data save (Page 2/2)

Logging Parameter

(]

B. PEAK DETECTION SETTING

C. TRACE DATA SAVE SETTING

PEAK THRESH TYPE: @ABSOLUTE  ORELATIVE

THRESH(ABS): | -60.00 |dBm
THRESH(REL:|  2000]dB
CH MATCHING A THRESH: + nm

TRACE LOGGING: @ON  QOFF

DESTINATION MEMORY: @INTERNAL O EXTERNAL

‘ Prev Page

‘ | Next Page |
PAGE 2/2

5. Set the logging parameters on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting

Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The logging parameter setting

window will close.

Note

6.12 Analysis Data Logging

The Logging Parameter cannot be used while logging measurement is in progress.
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6.12 Analysis Data Logging

Changing the Analysis Conditions
* When the Logging Item of Logging Parameter Is WDM

4. Tap the Analysis Parameter. The analysis parameter setting window appears.

'h Function
Logging .
parameter Set the channel detection (Page 1/4)
’m - Analysis Setting [WDM] 0
A. CHANNEL DETECTION SETTING

THRESH LEVEL|  200]ds
Graph Item MODE DIFF: dB
WAVELENGTH] DISPLAY MASK: © OFF OdBm

Graph

Channel
gl 10

Table

Setting

Data Display

ABS

Prev Page ‘ ‘ Next Page
Esemp PAGE 174
retum

Set the interpolation (Page 2/4) Set the display (Page 3/4)
Analysis Setting [WDM] €| | Analysis Setting [WDM] Q
B. INTERPOLATION SETTING C. DISPLAY SETTING
NOISE ALGO: @ AUTO-FIX  OMANUAL-FIX DISPLAY TYPE: @ ABSOLUTE  ORELATIVE
QAUTO-CTR  OMANUAL-CTR  QPIT ODRIFT(MEAS) ODRIFT(GRID)
NOISE AREA: AUTO CH RELATION: © OFFSET  OSPACING
MASK AREA: --- REF CH: @ HIGHEST OCH
FITTING ALGO: OLINEAR ~ OGAUSS  OLORENZ MAX/MIN RESET: MAX/MIN RESET
O3RD POLY QA4TH POLY O5TH POLY OUTPUT SLOPE: OON  ©@OFF
NOISE BW: nm POINT DISPLAY: @ ON  QOFF
DUAL TRACE: OON @ OFF OSNR DISPLAY: @ON  QOFF
‘ Prev Page ‘ | Next Page | PAGE2/4 Prev Page ‘ | Next Page PAGE 34

Set the other (Page 4/4)

Analysis Setting [WDM] 0

D. OTHER SETTING

SIGNAL POWER: OPEAK  OINTEGRAL

INTEGRAL RANGE: O tGHz OdB

‘ Prev Page ‘ | Next Page |
PAGE 4/4

5. Set the logging parameters on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The logging parameter setting
window will close.
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6.12 Analysis Data Logging

* When the Logging Item of Logging Parameter Is PEAK or MULTI-PEAK

4. Tap the Analysis Parameter. The analysis parameter setting menu appears.

[

Logging
Parameter

| I ———

- m — Set the mode judgment reference

Graph ltem

‘WAVELENGTH|
"

Graph
Channel

ERAI

Table
Setting

Data Display

ABS

5.  Set the logging parameters on the setting window.

For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.
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6.12 Analysis Data Logging

* When the Logging Item of Logging Parameter Is DFB-LD

4. Tap the Analysis Parameter. The analysis parameter setting window appears.

™ Function

Loggin: .

P Set the -XdB center/width (Page 1/4)

é\:ragﬁger - Analysis Setting [DFB-LD] 0

A. -XdB CENTER / WIDTH

ALGO: OENVELOPE |@THRESH| ORMS QPK-RMS
THRESH: 20.00 |dB
WAVELENGTH|
THRESH2: -20.00 dB

Grapl
Channel .
MODE FIT: OON ©OFF
Setting

MODE DIFF: -mdB
Data Display

ABS (1

Setup

Return
‘ Prev Page ‘ ‘ Next Page ‘
PAGE 1/4

0

Set the SMSR (Page 2/4) Set the RMS and power D% (Page 3/4)
Analysis Setting [DFB-LD] 6' Analysis Setting [DFB-LD] 0
B. SMSR C.RMS

SMSR MODE: @SMSR1T  OSMSR2  OSMSR3  OSMSR4 ALGO: ORMS  OPK-RMS

SMSR MASK: +[ 000 |nm THRESH: | 2000|dB
MODE DIFF:|  3.00]dB K:
SIDE MODE POWER: @ TRACE DATA  ONORMALIZED MODE DIFF: dB

BANDWIDTH: nm

D. POWER

sPAN:| 0.40]nm

‘ Prev Page ‘ | Next Page Prev Page ‘ | Next Page

| PAGE 2/4

PAGE 3/4

Set the OSNR (Page 4/4)

Analysis Setting [DFB-LD] Q

E. OSNR

MODE DIFF:[ 300]dB

NOISE ALGO: QAUTO-FIX  OMANUAL-FIX
OAUTO-CTR  OMANUAL-CTR OPIT

NOISE AREA: PIT

MASK AREA: -

FITTING ALGO: OLINEAR ~ OGAUSS  OLORENZ

O3RDPOLY O4THPOLY OSTH POLY

NOISEBW:[  0.10|nm

SIGNAL POWER: @PEAK  OINTEGRAL

INTEGRAL RANGE: + GHz

‘ Prev Page ‘ | Next Page

| PAGE 4/4

5. Set the logging parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The logging parameter setting
window will close.
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6.12 Analysis Data Logging

The settings for analysis conditions here are shared with those for DFB-LD in Section 6.5. The
settings that you specify here will also be applied to the DFB-LD analysis conditions.

Executing and Stopping Data Logging

1.
2.

Press APP. The APP menu appears.

Double-tap Data Logging, or tap the Data Logging icon and then tap Execute. A Data
Logging application menu will appear.

Tap Start. Data logging starts. If previous logging data exists, a message will appear asking if
you want to clear the logging data and start data logging.

Tap OK to clear existing logging data and start logging.

Logging
Data Clear

-
=
-

Logging
Data Save

Logging
Data Load

5.

Note

Data
lLogging

;

To stop logging, tap Stop.

When TRACE LOGGING is ON, the AQ6380 checks the amount of free space in the temporary trace
data storage space before starting to log. If there is insufficient free memory space, a warning will
appear.

WARNING 151: Disk space is not enough for logging

If this happens, reduce the number of waveform data values (sampling point) or reduce the logging time
to decrease the waveform data size.

If there is no existing logging data, the confirmation message for deleting the data will not appear, and
data logging will begin immediately.

Only the Stop is valid while data logging is in progress.

If you tap a menu other than the Stop, a confirmation message for stopping the data logging will appear.
If you do not want to stop data logging, tap the NO.

IM AQ6373E-01EN
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6.12 Analysis Data Logging

* Displaying the measured waveform during data logging on the Screen
If necessary, you can view the measured waveform during data logging.

4. Tap the Spectrum Display. The waveform of the data being logged appears on the screen
(normal spectrum waveform display).

1 Function

Cursor
/ Scale

Setup J

Logging
Data Clear

Spectrum
Display

........

Logging

Data Load

B
[Logging

To return to the logging screen, tap Return.

Note

You cannot use the Spectrum Display when data logging is stopped.
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6.12 Analysis Data Logging

Setting the Display Method

7. Press APP. The APP menu appears.

2. Double-tap Data Logging, or tap the Data Logging icon and then tap Execute. The Data
Logging application menu appears.

3. Tap Setup. The Setup menu appears.

le Function 'E Function

Logging
Parameter
[Analysis
Parameter

Cursor
I/ Scale

——
Setup Graph Item
WAVELENGTI—i
Loggin Graph
Dats Clar Channel
Sngie [0
Table
Setting
Logging Data Display
Data Save
XEREY
Logging
Data Load

Setup
Data

Logaing

rgtu m rmu m

Selecting the Data to Graph

4. Tap Graph Item. A screen appears for selecting the data to be graphed.
The data that you can specify varies depending on the Logging Item setting.

When Logging When Logging Itemis PEAK  When Logging
Item is WDM or MULTI-PEAK

[T

B-LD

™ Function [Racmin |

Togging
Parameter

Analysis LEVEL PEAK LEVEL
Parameter
‘ ‘ fNR ‘
Graph ftem
WAVELENGTH
Grapi CENTER WL
Channel
[Singlo ]l
Table SPEC WD
Setting
Data Display POWER
REL|
|:| —— More 2/2
‘ y ;
Graph [Graph [Graph
& E 3 E
T T T T
Lketum [{mum rmurn ‘ Return

When Logging Item Is WDM

Wavelength: Displays the wavelength graph
Level: Displays the level graph

SNR: Displays a graph of SNR values
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6.12 Analysis Data Logging

When Logging Item Is MULTI-PEAK
Peak WL: Displays the peak wavelength graph
PeakLevel:  Displays the peak level graph

When Logging Item Is DFB-LD

Peak WL.: Displays the peak wavelength graph

PeakLevel:  Displays the peak level graph

SMSR: Displays a graph of side mode suppression ratios

OSNR: Displays a graph of signal-to-noise ratios

Center WL:  Displays the center wavelength graph

Spec WD: Displays the spectral width graph of the center wavelength based on the -XdB
WIDTH (Center WL/SPWD) parameter

Power: Displays the total power graph

Offset: Displays the mode offset graph

Sigma Displays the spectral width (o) graph of the center wavelength based on the RMS
parameter

K Sigma: Displays the spectral width (o) graph of the center wavelength based on the RMS
parameter

Selecting Whether to Display the Graph of a Single Channel or That of All Channels (when
Logging Item is WDM or Multi-Peak)

4. Tap Graph Channel. Select SINGLE or ALL.

T Function

Togging
Parameter

[Analysis
Parameter

Graph ltem

WAVFIFNGTH|
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6.12 Analysis Data Logging

Setting the Table Data Display Mode

4
5.
6.

Tap Table Setting. The Table Setting menu appears.
Tap Table Mode. Select CURR (display current values) or SUMM (display a summary).

If you selected SUMM (display a summary), tap Summary Type. Select MAXMIN (maximum/

minimum) or AVG (average, standard deviation).

™ Function T Function
Logging J [Table Mode ‘

Porameter wpp| ~ Table Mode settings

[Analysis Summary .
Parameter Emmaar— Summary Type settings
‘ ‘ (when Table Mode is SUMM)

Graph ftem
WAVELENGTH

|-

Channel
ingle [

Table

Setting

Data Display

REL|

fSetup fTable
i

T
Lketum return

Displaying Table Data in Absolute or Relative Values

4
5.

Tap Data Display. Select ABS (absolute values) or REL (relative values).

If you selected REL (relative values) in step 4, set the reference value.

Set cursor C1 or C2 to the reference value position according to the cursor operation
explained on the next page in advance.

Tap Ref Data Set. The reference value is set to the measured value at the current cursor
position.

The current cursor is indicated by P> in the cursor value display.

'|§:| Function

Logging
Parameter

[Analysis
Parameter

~

Graph Item

WAVELEN GT}—l

Graph
Channel

[single i
Table
Setting
—
DataDisplay ||| . .
Data Display settings
Ref Data .
St +— Reference value setting

‘======' (when Data Display is REF)
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6.12 Analysis Data Logging

Viewing the Data Logging Results by Using the Cursor or by
Zooming In or Out of the Graph
7. Press APP. The APP menu appears.

2. Double-tap Data Logging, or tap the Data Logging icon and then tap Execute. The Data
Logging application menu appears.

3. Tap Cursor/Scale. The Cursor/Scale menu appears.

™ Function " Function

a5 ‘Cursor
o ssew _ —— Select the target cursor.
S c?
Cursor Off
-— Turns the cursor off
Cursor [XZoom In . -
/Scile — Zooms in horizontally

~~~~~ -— Zooms out horizontally

}

)
oodina J < Zooms in vertically

- Zooms out vertically

- Initializes zoom

Toggin [Trace Dat:
Dot Load r<l - —— Load waveform data.

— =
2
g
“ =]

Setting the Cursor Position

4. Tap Cursor Select to select C1 or C2. A screen appears for setting the cursor position.
The cursor you select here becomes the current cursor, which will be used as a reference for
zooming in or out of the graph and for the relative value display.

5.  Set the cursor position on the setting display.

For instructions on how to select items and set values, see chapter 4 in the Getting Started
Guide.

Zooming In or Out of the Graph

6. Tap X Zoom In, X Zoom Out, Y Zoom In, or Y Zoom Out to zoom in or out of the graph.
Tap Zoom Initialize to return to the original graph.

6-46 IM AQ6373E-01EN



6.12 Analysis Data Logging

Loading the Waveform Data of the Logging Data into the Specified Trace (only when the
TRACE LOGGING parameter is set to ON)

4. Tap Trace Data Recall. The Trace Data Recall menu appears.

5. Tap the trace you want to load. The waveform data at the current cursor position (cursor C1 or
C2) is loaded into the selected trace, and the menu returns to the previous level.

6. Tap Return to return to the APP menu. The trace of the loaded waveform data is displayed.

Note
You cannot use the TRACE DATA RECALL soft key in the following situations.
 If data logging has not been executed and no data exists
» |If the TRACE LOGGING parameter is set off and no waveform data exists.
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6.12 Analysis Data Logging

Saving, Loading, or Deleting the Data Logging Results
7. Press APP. The APP menu appears.

2. Double-tap Data Logging, or tap the Data Logging icon and then tap Execute. The Data
Logging application menu appears.

'|§:| Function

Stop.

Cursor
/ Scale

N

Setup

Logging
Data Clear

— Delete data logging results.

Logging
Data Save

P L I

— Save data logging results.

Logging
Data Load

Data
Ichgw\g

Saving Data Logging Results

— Load data logging results.

3. Tap Logging Data Save. A screen appears for saving data.

4. Save the data logging results on the screen. For the screen operation procedure, see section
7.2.

Loading Data Logging Results
3. Tap Logging Data Load. A screen appears for loading data.

4. Load the data logging results on the screen. For the screen operation procedure, see section
7.2.

Deleting Data Logging Results

3. Tap Logging Data Clear. The Logging Data Clear menu appears.
4. Tap Execute. The logging data results are deleted.
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6.12 Analysis Data Logging

Explanation

Parameter Display

Trace saving on (saved) or off (not saved)
— Data logging execution status: LOGGING (logging), STOP (stopped)

What is being logged: WDM, PEAK, DFB-LD
Measurement start time (START), measurement end
Measurement interval time (END), Next measurement time (NEXT)
|

-1
<DATA LOGGING (WDM)> START: 2014 Apr 1 10: 00: 00
—— STATUS: LOGGING INTERVAL: 5s END: 2014 Apr 2 10: 00: 00
TRACE LOG : OFF DURATION : 13:53:20 — NEXT: 2014 Apr 1 11: 00: 00
COUNT: 15 ELAPSED : 00:01:11—

|j‘ LOGGING MEMORY : ---

Storage area for logging waveform data |———Specified measurement time

— Measurement count: ———Flapsed time since logging was started
Number of measurements completed
since logging was started

Table Data Display

Current Display
Displays the current analysis data (list of all analysis items) in a table.

ABS (absolute value) display Measurement time of the displayed data

<LOGGING(WDM) > ITEM: ALL DATA: ABSOLUTE CURSOR TII\/[E: 00:00:04 ]

WAVELENGTH SNR
ni [d [dB]

54.840

0
09

3 1530.1929 21.170

4 1531.0526 . 3.672

REL (relative value) display

REF data time
<LOGGING(WDM)> ITEM: ALL DATA: RELATIVE CURSOR TIME: 00:00:04 |
REF DATZ((0s) ) DELTA (CURRENT)
LVL[dBH] LVL[dB]

2 1529.2806 -1.143 55.005 0.0003 1.087 -0.165

3 1530.1930 -34.204 21.219 -0.0001 1.002 -0.049
4 1531.0507 -49.051 3.903 0.0019 1.038 -0.232
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6.12 Analysis Data Logging

Summary Display

Displays the current analysis data and the analysis data of MAX, MIN, MAX-MIN values from the

start of data logging to the current.

The summary display can display just one of the analysis items that you choose.

| <LOGGING(WDM) > HEM: WAVELENG IH DAIA: ABSOLUIE CURS0R [IME: 00:00:04
WAVELENGTH[nm] [ TOTAL
CH (CURRENT) MAX[nm] MIN[nm] MAX-MIN[ni
1 152 0 1 40 5283716 0.002
2 1529.2809 1529.2810 1529.2708 0.010:
3 1530.1929 1530.1941 1530.1929 0.001:
4 1531.0526 1531.0526 1531.0507 0.001¢

EL (relative value) display

<LOGGING(WDM)> ITEM: WAVELENGTH
REF WL[nm] DELTA WL[nm]
(CURRENT)

DATA: RELATIVE CURSOR TIME: 00:00:04
TOTAL

1529.
1530.1930
1531.0507

Summary Display (AVG)
Displays the current analysis data and the analysis data of average and standard deviation values
from the start of data logging to the current.
The summary display can display just one of the analysis items that you choose

| sy - AT TR e S s s

WAVELENGTH[nm] [ TOTAL
(C T)

SIGMA[nm]

1 09 2

. . 0.0037
1530.1929 1530.1932 0.0004
1531.0526 1531.0522 0.0007
REL (relative value) display
<LOGGING(WDM)> ITEM: WAVELENGTH DATA: RELATIVE CURSOR TIME: 00:00:04
REF WL[nm] DELTA WL[nm] TOTAL
CH (0s) (CURRENT) AVERAGE[nm] SIGMA[Nm
2 1529.2806 0.0003 1529.2792 0.0037
3 1530.1930 -0.0001 1530.1932 0.0004
4 1531.0507 0.0019 1531.0522 0.0007
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6.12 Analysis Data Logging

Logging Parameters

LOGGING ITEM
Selects the logging item.
« WDM
Records the WL (channel center wavelength), LEVEL (channel level (peak level — noise level)),
SNR (channel signal-to-noise ratio) of WDM analysis.
e MULTI-PEAK, PEAK
Records the WL (peak center wavelength) and LEVEL (peak level).
e DFB-LD
Records all DFB-LD analysis items listed in appendix 3.
* LOGGING MODE
If you want to log many channels, use MODE1.
If you want to log many values, use MODEZ2.
The AQ6380 automatically detects the number of channels.
MODE1: Up to 1024 channels can be logged. The maximum number log entries is 2001.
MODE2: The maximum number log entries is 10001. Up to 256 channels can be logged.
 MINIMUM INTERVAL
Sets the logging interval (the time duration from the start of a measurement to the start of the
next measurement). Set the logging interval in seconds.
Setting range: SWEEP TIME, 1s,25,5s,10s, 30 s, 1 min, 2 min, 5 min, 10 min
In a single measurement, if the sweep time is longer than the measurement interval due to
the sweep conditions, the logging interval is set to SWEEP TIME. If this happens, a warning
appears. (WARNING 153: Sweep time exceeds the set interval) If this message appears, check
the logging interval.
e TEST DURATION
Sets the total logging duration of one test.
The setting range depends on the LOGGING MODE setting (maximum logging count) and
logging interval. The minimum logging duration is the logging interval. The logging interval for
SWEEP TIME is 1 seconds.

Note
If the auto offset function is on, auto offset is executed at regular intervals even during logging. When
auto offset is progress, logging measurement is paused. When an auto offset is performed at a time when
logging measurement would normally occur, a warning appears.

(Warning 152 Logging was skipped for Auto zeroing)
If this message appears, check the auto offset function setting or logging interval setting as necessary.

e ESTIMATED TOTAL COUNT
Displays the estimated measurement count during logging.
» PEAK THRESH TYPE
Sets how the threshold for detecting the data logging mode (peak or bottom) is specified. Modes
whose level is greater than equal to the threshold specified here are logged.
ABS: Specifies the threshold using an absolute value (peak level)
REL: Specifies the threshold using a relative value (difference from the highest peak level)
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6.12 Analysis Data Logging

» THRESH(ABS)
The absolute value threshold. You can set this when PEAK THRESH TYPE is set to ABS.

Selectable range: +20.00 to -100.00 dBm

THRESH(REL)
The relative value threshold. You can set this when PEAK THRESH TYPE is set to REL.

Selectable range: 0.01 to 99.99 dB

CH MATCHINGA THRESH
Sets the effective range from the center wavelength of data for determining whether the peak of

the analysis data of the logging item is the same as that of the analysis data measured the last

time.
If the analysis data during measurement is within the effective range, it will be logged as the

same peak.
If it is not, the AQ6380 assumes that the previous peak has disappeared and a new peak has

appeared and adds a new peak.
Selectable range: 0.1 nm to 10 nm. You must enter the wavelength even when the display mode

is set to frequency.
Example: Center wavelength Example: Center wavelength
1550.9180 nm 1552.9180 nm

This peak is
assumed to have\
disappeared.

This peak is assumed to
be different from the peak
of the first measurement
and is acquired as a new
peak.

A THRESH A THRESH
1st measurement nth measurement

Channel matching range (e.g. A THRESH = #1.00 nm)
1549.9180 nm to 1551.9180 nm

Note
For the following logging items, CH MATCHINGA TERESH cannot be used.

+ DFB-LD
+ PEAK
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6.12 Analysis Data Logging

* TRACE LOGGING
When this setting is on, the trace waveform is also saved when logging data is saved. This
waveform data is saved temporarily to a single file in the internal memory or USB storage
medium.
Temporary save directory
Internal memory (INTERNAL): \INT\AQLOGDAT\LOGTMP.LG8
USB storage medium: \EXT\AQLOGDAT\LOGTMP.LG8
If you restart data logging, the files and directories in the temporary save directory will be
deleted.
For instructions on how to save the temporarily saved waveform data to a normal file, see
section 8.10.
e DESTINATION MEMORY
Selects where the temporary trace waveform data will be saved to.
INTERNAL: Internal memory
EXTERNAL.: USB storage medium
If the size of waveform data will be large, use the USB storage medium.

Note
 If you also want to save trace waveforms when logging is in progress (TRACE LOGGING = ON),
the temporary storage area must have sufficient free space for saving waveform data of all logging
measurements.
If there is insufficient free memory space at the start of logging, a warning will appear.
(Warning 151 Disk space is not enough for logging)
If this happens, reduce the number of waveform data values (SAMPLING POINT) or reduce the logging
time to decrease the waveform data size.
» Temporary saved data (LOGTMP.LG8) cannot be loaded as a logging file.
If you want to load it, save it to a normal logging file.

Cursors

If you turn on the cursors, cursor values will appear in the lower right of the graph area.
Cursor C1 and C2 will appear simultaneously. The value of C2 — C1 will appear below the cursor
values.

Scales

The horizontal and vertical scales are automatically set according to the logging parameter
conditions and logging data values.
Zooming is performed in 1-2-5 steps.
Example: The horizontal scale settings change like this: 5 s/div, 2 s/div, 1 s/div
The vertical scale settings change like this: 500 nm/div, 200 nm/div, 100 nm/div
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Chapter 7 Saving and Loading Data

7.1 USB Storage Devices

Compatible USB storage devices

The instrument supports USB memory devices and hard drives compliant with USB 1.0 or USB 2.0.
For more details, contact your nearest YOKOGAWA dealer.

Removing a USB storage device

Be sure to follow the procedure below to remove a USB storage device.

When several USB storage devices are connected, the instrument recognizes the storage device
connected first. To remove a storage device connected later, follow the procedure below to remove
the earliest connected storage device, restart the instrument, and then remove the next storage
device by following the procedure below.

7. Press FILE. The FILE menu appears.

Check whether Remove USB Storage is unavailable (dimmed). If it is, the USB storage
device can be removed.

2. If Remove USB Storage is available, tap Remove USB Storage. The Remove USB Storage
soft key becomes unavailable (dimmed), and the USB storage device can be removed.

R Function ™ Function

Save Save

Load Load

Item Select Item Select
Graphics| Graphics|
y

[Auto [Auto
File Name File Name

Date M Date

emove
USB Storage

N -~ Removable state

e File
Operation Operation

Note

For handling storage devices, follow the instruction manual supplied with the storage device.
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7.2 Saving and Loading Waveform Data

Procedure

You can save waveforms displayed on the instrument to a USB storage device or internal memory
and load data from a USB storage device.
For details on file operation, see section 7.7, “File Operations.”

>

CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

French

>

ATTENTION

Ne retirez pas le périphérique de stockage USB et ne coupez pas l'alimentation lorsque
I'indicateur d'acces au périphérique de stockage USB clignote. Cela pourrait endommager le
périphérique de stockage USB ou corrompre ses données.

Avant de retirer un périphérique de stockage USB, assurez-vous de suivre la procédure de la
section 7.1 pour que le périphérique de stockage USB soit prét a étre retiré.

Saving trace data
Selecting the format of files saved automatically with file names
7.  Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

'E Function

Save

Load

Itern Select

Cranhicd

Auto
File Name

[NIMR) Date|

File
Operation

Note

You can also set this on the Save window, described later.
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7.2 Saving and Loading Waveform Data

Setting the type of file to save to Trace
3. Tap ltem Select. The Item Select menu appears.

4. Tap Trace. Trace is selected, and the menu returns to the previous level.

'|§:| Function R '|§:| Function
Save [’race ” Save
Load A nae Load
Iten Select Item Select
Graphics| Trace'
s [Auto
File Name File Name
Date [ Date
LData
File File
Operation Operation
£
LRetum

Selecting the trace to save, save destination, and data format

5  Tap Save. A Save window appears.

6. Tap the trace you want to save.

7. Inthe file list, open the folder you want to save waveform data in.
8.

Tap Binary or CSV to select the data format.

Moves to the higher-level folder

Select the trace to save. Select the file list sort method.
Select what to Select the file list display mode
save (select (List, Thumbnail, Preview).
Trace). Select the storage area (INT, EXT).
Add a folder.
——— Rename a folder
y— Save o "
E‘ or file.
- = -
nofisdect [Toee v | |[ e =+ |&- ka # T Delete folders
;:‘E ‘r:‘eso.ou nm 'v'/\’ily -—:ﬁ ‘ EXT P testl ‘ and files.
o Seior revoion 10 e 7700
Trace Trace B [
Auto W/\__ 2023/04/07 11:54 . .
File Name Testt Save destination
[NumDEIE I
Center: 848.000 nm lll"llllmlumlﬂu 2023/04/07 11:54 p ath
Span: 30.0 nm
Resolution: 0.05nm WOO00.WXE // AQ6373E OPTICAL SPECTRUM...
Trace D > 2023/05/12 1559
o WOO01.WXE J/ AQ6373E OPTICAL SPECTRUM...
Resolution: ---- nm 2023/05/12 16:03
Fe ] e WO0002.CSV 1/ AQE3T3E OPTICAL SPE(TRUNL. Select the format when
Opera(lon rs(:::"l;;i;r":":'_‘“nm 2023/05/12 16:03 assigning file names
g::: . :Zj::/v‘vjim // AQB373E OPTICAL SPE(| TRUM... automati cally (Num,
i:::.;{,-;rinm File Name ‘ W0004 [ WXE l l Num ¥ l Date).
el FileType  © Binary O CSV Type of data to be saved
Span: ---- nm
|:| Resdton: — o ’ (] Save ‘ ’ Close } — Closes the window
| L Sstarts saving

File name

Serial number (Num): Wxxxx (xxxx: serial number)

Date (Date): WyyyyMMdd_hhmmss

(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.
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7.2 Saving and Loading Waveform Data

Specifying a file name
You can save waveform data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

9. Inthe Save window, tap the file name display area twice. A keyboard appears.

70. Enter a file name using the keyboard, and tap Done.
The file name will be entered.
Saving the file

77. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

72 When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.
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7.2 Saving and Loading Waveform Data

Loading trace data

Setting the type of file to load to TRACE
The instrument can load trace data saved in binary format (WXE) or CSV format.

7.  Press FILE. The FILE menu appears.

2. Tap Item Select. A menu appears for selecting the file type.

3. Tap Trace. Trace is selected, and the menu returns to the previous level.

4. Tap Load. A Load window appears.

Moves to the higher-level folder

Select what to load (select Trace).
Select the file list sort method.

Select the file list display mode
(List, Thumbnail, Preview).

Select the storage area (INT, EXT).

Loading the File

5.  On the Load window, tap Load. The file is loaded.
If you tap Close before you tap Load, the window will close without loading the trace.

Current Select the load
folder destination.
'|§:|Fundion [ Reco 1 EFun(tion
Load
Save frace ‘ Save ‘
) Ly =
Trace v l I‘:Z' =v |@v
Load - Load
‘ _ﬁ ’ EXT P testt
Item Select ey space: 7768 ;::‘;1.995:;:52""‘ )\
Graphicg| Trace] Testl-1 Resolution: 0.02nm
- Trace C
o Setting Auto 2023/04/07 1154 Center: 848.000 nm
File Name File Name Span: 30.0 nm
[N Date [Num BRI m Resolution: 0.05nm
2023/04/07 11:54
Data
{ WO000.WXE // AQB3T3E OPTICAL SPECTRUM...
2023/05/12 15:59
\WO0OT.WXE /7 AQB373E OPTICAL SPECTRUM...
2023/05/12 16:03
File File
Operation Operation
‘ ‘ WOO03 Wi // AQB3T3E OPTICAL SPECTRUM...
2023/05/12 16:05
£
Return Close
I
|
| |
Select the trace to load. Starts loading  Closes the
window

If you select a trace number that already has trace data loaded and execute the load, the data
will be overwritten with the new trace data.
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7.2 Saving and Loading Waveform Data

Explanation

You can save the data of traces A to G to internal memory or a USB storage device or load
previously saved data to trace A to G.

Data format

You can save data in the following two data formats.

BIN

Data is saved in binary format.

The data can be loaded into the instrument, and waveforms can be displayed.
The file size will be smaller than that of ASCII format.

The extension is \WXE.

csv

Data is saved in comma-separated (CSV) ASCII format.

The data can be loaded into the instrument, and waveforms can be displayed.
You can view the waveform data directly using an external application. The file size will be larger
than that of binary format.

The extension is .CSV.

File name

You can save files by assigning their names automatically or with specific names.
If you do not specify a file name, the following file name will be assigned automatically according to
the Auto File Name setting.
When Auto File Name is set to NUM
File name: WXXXX.CSV (or .WXE)
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to DATE
File name: WyyyyMMdd_hhmmss.CSV (or .WXE)
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
#H$%E&'()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZA
abcdefghijklmnopgrstuvwxyz{}
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7.2 Saving and Loading Waveform Data

File size

The file size varies depending on the data that you are saving. Check that there is sufficient free
space at the storage destination before saving the data.

CSV data format

CSV data is saved in the following format.

73ECSV
/I AQ6373E OPTICAL SPECTRUM ANALYZER /1, Header block
40 =
"CTRWL", 856.135000

"SPAN", 10.000000

"START WL", 851.135000

"STOP WL", 861.135000

"WLFREQ", 0

"REFL",-10.0

"LSCL",10.0

"RESLN",0.200

"CUSTOM RES",0

"AVG", 1

"SMPLAUTO", 0

"SMPL", 1001

"SMPLINTVL",0.0100

"MID"

"SENS LEVEL",-70.0 Measurement condition parameters
"MEAS" (fixed to 40 lines)

"LSUNT",0
"NMSKH","OFF"
"RESCOR",1
"SMOOTH",0
"FIBERTYPE",0
"MEASWL",1
"MODELNAME",AQ6373E
"CHGPT", 0
"NEBWCALO", 9976
"NEBWCAL1", 9976
"NEBWCALWL",1551
"RESCALO_0", 9166
"RESCALO_1", 153
"RESCALQ_2",-238162
"RESCAL1_0", 10000
"RESCAL1_1", O
"RESCAL1_2", O

"CORESIZE",0
[TRACE DATA] " Measurement data block start header
851.1350, -48.694 N

851.1450, -48.689 Measurement data block
: Sample points of waveform data

861.1350, -48.460 i

Header block

73ECSV File header
/I AQ6373E OPTICAL SPECTRUM ANALYZER // Label (56 characters)
40 Number of lines containing measurement

condition parameters
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7.2 Saving and Loading Waveform Data

"CTRWL",1553.200000
"SPAN", 20.000000
"START WL",1543.200000
"STOP WL",1563.200000
"WLFREQ", 0

"REFL",-10.0
"LSCL",10.0
"RESLN",0.200
"CUSTOM RES", 0
"AVG", 1
"SMPLAUTQO", 0

"SMPL", 1001
"SMPLINTVL",0.02
"HIGH1"

("GATE LOGIC")

("MEASURE DELAY",100)

"SENS LEVEL",-70
"MEAS"
"LSUNT",0
"NMSKV","OFF"

"RESCOR",0
"SMOOTH",0
"FIBERTYPE"
"MEASWL",1
"MODELNAME",AQ6373E
"CHGPT",0

"NEBWCALO", 0
"NEBWCAL1", 0
"NEBWCALWL", 0
"RESCALO_0", 10529
"RESCALO_1", -86
"RESCALO_2", 54335
"RESCAL1_0", 10333
"RESCAL1_1", 95
"RESCAL1_2", -6046
"CORESIZE",0

Measurement condition parameters

Center wavelength

Sweep span

Measurement start wavelength

Measurement stop wavelength

Horizontal scale mode

(0: wavelength mode, 1: frequency mode, 2: wavenumber mode)
Reference level

Main level scale

Measurement resolution

User-specified resolution value

Average times

Sample points setting mode

(0: AUTO, 1: MANUAL, 2: SMPL INTERVAL)

Number of measured sampling points

Measurement sampling interval

Measurement sensitivity

Gate signal logic

Saved only when gate mode is enabled

POSI or NEGA (POSI: 0, NEGA: 1)

Measure delay time

Saved only when gate mode is enabled

Sensitivity level

Measurement type

Vertical scale mode (0: dBm, 1: dBm/nm)

Noise mask setting

(NMSKV: VERTICAL, NMSKH: HORIZONTAL)

Software resolution correction (0: OFF, 1: ON)

Smoothing (0: OFF, 1: ON)

Fiber connector type (0: Normal, 1: Angled)

Wavelength in air or vacuum (0: AIR, 1: VACUUM)

Model name

Point where the order of diffraction changes from 2nd to 1st.

(if the order of diffraction does not change,

-1: measure all using 2nd order light,

0: measure all using 1st order light)

Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Parameter for internal computation (for manufacturer adjustment)
Fiber core size

(0: Standard mode, 1: Large core size fiber mode)
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7.2 Saving and Loading Waveform Data

The reference level and main level scale are saved to one of the following depending on the vertical

scale.

Main level scale

Vertical scale  Save format Description

LOG “REFL”,***.* Reference level
“LSCL”**.* Level scale

Linear “REFL”,***.* Reference level
“LSCL”,-*** Level scale
“BASEL”,* ***********  Base level

Sub level scale

Vertical scale Save format Description

LOG “REFL”,***.* Reference level
“SSCLG”,***.* Level scale
“LOFST***.* Level offset

Linear “REFL”,***.* Reference level
“SSCLN*,-* *** Level scale
"SMIN*,** ** Base level

DB/km “REFL”,***.* Reference level
“SSKM”,**.* Level scale
“OFSKM”,*** * Offset level
“LENG”,** *** Optical fiber length

% “REFL"***.* Reference level
“SSPS**** * Level scale
“SMINP* *** * Base level

Measurement sensitivity
The data below is saved as measurement sensitivity depending on the measurement sensitivity

type.
* When Chop Mode is set to Off
Format

Measurement Normal PEAK HOLD EXT TRIGGER GATE MODE
sensitivity measurement Peak hold External trigger Gate mode

measurement measurement measurement
N/HOLD(x2) "NORM_HLD(x2)" - - -
N/HOLD "NORM_HLD" "P-NORM_HLD" "E-NORM_HLD" "G-NORM_HLD"
N/AUTO(x2) "NORM_AUT(x2)" - - -
N/AUTO "NORM_AUT" "P-NORM_AUT" "E-NORM_AUT" "G-NORM_AUT"
NORMAL(x2) "NORMAL(x2)" - - -
NORMAL "NORMAL" "P-NORMAL" "E-NORMAL" "G-NORMAL"
MID(x2) "MID(x2)" - - -
MID "MID" "P-MID" "E-MID" "G-MID"
HIGH1(x2) "HIGH1(x2)" - - -
HIGH1 "HIGH1" "P-HIGH1" "E-HIGH1" "G-HIGH1"
HIGH2(x2) "HIGH2(x2)" - - -
HIGH2 "HIGH2" "P-HIGH2" "E-HIGH2" "G-HIGH2"
HIGH3(x2) "HIGH3(x2)" - - -
HIGH3 "HIGH3" "P-HIGH3" "E-HIGH3" "G-HIGH3"
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7.2 Saving and Loading Waveform Data

* When Chop Mode is set to Switch

Format

Measurement Normal PEAK HOLD EXT TRIGGER GATE MODE
sensitivity measurement Peak hold External trigger Gate mode

measurement measurement measurement
N/HOLD(x2) "NORM_HLD(x2)" - - -
N/HOLD "NORM_HLD" "P-NORM_HLD" "E-NORM_HLD" "G-NORM_HLD"
N/AUTO(x2) "NORM_AUT(x2)" - - -
N/AUTO "NORM_AUT" "P-NORM_AUT" "E-NORM_AUT" "G-NORM_AUT"
NORMAL(x2) "NORMAL(x2)" - - -
NORMAL "NORMAL" "P-NORMAL" "E-NORMAL" "G-NORMAL"
MID(x2) "MID(x2)_SW" - - -
MID "MID_SW" "P-MID_SW" "E-MID_SW" "G-MID"
HIGH1(x2) "HIGH1(x2)_SW" - - -
HIGH1 "HIGH1_SwW" "P-HIGH1_SW" "E-HIGH1_SwW" "G-HIGH1"
HIGH2(x2) "HIGH2(x2)_SW" - - -
HIGH2 "HIGH2_SW" "P-HIGH2_SW" "E-HIGH2_SW" "G-HIGH2"
HIGH3(x2) "HIGH3(x2)_SW" - - -
HIGH3 "HIGH3_SW" "P-HIGH3_SW" "E-HIGH3_SW" "G-HIGH3"

Measurement type
The data below is saved as a waveform identifier depending on the waveform type.

Format Waveform Format Waveform Format Waveform type
type type

“MEAS” WRITE “D+E” D+E(LOG) “E-FL” E-F(LIN)
“MAXH” MAX HOLD |“C+DL” C+D(LIN) “F-EL” F-E(LIN)
“MINH” MIN HOLD “C-bDL” C-D(LIN) “NORM A” NORM A
‘RAVG”, *** ROLL AVG “D-CL” D-C(LIN) “NORM B” NORM B
“A-B” A-B(LOG) “D+EL” D+E(LIN) “NORM C” NORM C
“B-A” B-A(LOG) “D-EL” D-E(LIN) “CVFTA”** CRVFITA
“A+B” A+B(LOG) “E-DL” E-D(LIN) “CVFT B",** CRVFITB
“A-BL” A-B(LIN) “C-F” C-F(LOG) “CVFT C"** CRVFITC
“B-AL” B-A(LIN) “F-C” F-C(LOG) “CVFTPK A”** PKCVFIT A
“A+BL” A+B(LIN) “E-F” E-F(LOG) “CVFTPK B",** PKCVFIT B
“1-K(A/B)” ¥ *xxx 1-K(A/B) “F-E” F-E(LOG) “CVFTPK C”** PKCVFIT C
“1-K(B/A)" Frxxx e 1-K(BIA) “C+F” C+F(LOG) “MKRFT”,** MKR FIT
“C-D” C-D(LOG) “E+F” E+F(LOG) “PWRNBW A”**  Power NBW A
“‘D-C” D-C(LOG) “C+FL” C+F(LIN) ‘PWRNBW B”,**  Power NBW B
“D-E” D-E(LOG) “C-FL” C-F(LIN) “‘PWRNBW C”**  Power NBW C
“E-D” E-D(LOG) “F-CL” F-C(LIN) “PWRNBW D”,**  Power NBW D
“‘C+D” C+D(LOG) “E+FL” E+F(LIN) ‘PWRNBW E”**  Power NBW E
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7.2 Saving and Loading Waveform Data

Waveform data block

The measured waveform data is stored as sets of wavelength (in nm) and level. The number of
sets equals the number of measurement samples.

Waveforms measured in frequency mode are stored using their frequencies (THz).

Level values are stored as log values if the vertical scale is LOG, and as linear values if the vertical

scale is linear.

Log scale

[TRACE DATA]

****.****’ i***.***(CR)(LF)
wnn ok prex w55 (CR)(LF)

ikt i***_***(CR)(LF)

Linear scale

[TRACE DATA]

sk wwe % o3ELxw%(CR)(LF)
****.****,*.***Ei***(CR)(LF)

****.****7*.***Ei***(CR)(LF)

Header indicating the start of the trace data
Wavelength value, level value (LOG) of the first point
Wavelength value, level value (LOG) of the second
point

Wavelength value, level value (LOG) of the last point

Header indicating the start of the trace data
Wavelength value, level value (linear) of the first point
Wavelength value, level value (linear) of the second
point

Wavelength value, level value (linear) of the last point
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7.3 Saving and Loading Waveform Data (All Trace)

Procedure

You can save waveform data (all measured trace data) displayed on the instrument to a USB
storage device and load data from a USB storage device.

CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

>

French

>

ATTENTION

Ne retirez pas le périphérique de stockage USB et ne coupez pas I'alimentation lorsque
l'indicateur d'accés au périphérique de stockage USB clignote. Cela pourrait endommager le
périphérique de stockage USB ou corrompre ses données.

Avant de retirer un périphérique de stockage USB, assurez-vous de suivre la procédure de la
section 7.1 pour que le périphérique de stockage USB soit prét a étre retiré.

Saving all trace data
Selecting the format of files saved automatically with file names
7. Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

'h Function
Save

Note

You can also set this on the Save window, described later.
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7.3 Saving and Loading Waveform Data (All Trace)

Setting the type of file to save to All Trace

3. Tap Item Select. A menu appears for selecting the file type.

4. Tap All Trace. All Trace is selected, and the menu returns to the previous level.

" Function ™ Function "] Function

Trace ‘ Save

Save

Load AllTrace ’ Load

Iltem Select o Item Select
Graphics €|

All Trac
s Auto
File Name File Name
Date [N Date

File File
Operation Operation

frem
ISE\EL‘( File

Lketum

Selecting the Save Destination and Data Format

5 Tap Save. A Save window appears.

6.
7.

In the file list, open the folder you want to save setting data in.

Tap Binary or CSV to select the data format.

Moves to the
higher-level folder

Select what to
save (select All

Select the file list sort method.

Select the file list display mode
(List, Thumbnail, Preview).

Select the storage area (INT, EXT).

Trace). Add a folder.
[T P~ ) Ren_ame a folder
Save or file.
-) = o
Item Select All Trace v [l:-iv Ev ‘le h ﬁ' II:___ Delete folders
Trace A -
v onian r/\,r L g | BT B test ‘ and files.
o Select Resalaton: 0 tem Space: 7708
Al Tracej Comars 851,252 m m o
Aot Span: 1.0 nm w..w./’\__ 2023/04/07 11:54
FilleDNamE Resolution: 0.02nm - st 2 . )
Nom R e 000 I 2ozmarr st Save destination
Fesotian, o5 AQ000AE // AQG373E OPTICAL SPECTRUM... folder
Trace D » 2023/05/12 15:59
gs::ri:;.:m A0001.C5V /4 AQB373E OPTICAL SPECTRUM...
Resolution: -—-- nm 2023/06/06 9:04
ol Conert ADDD2IWAE // RQB3T3E OPTICAL spEW“SeIeCt the format when

eration . 2023, 0:04 - - .

- o o P assigning file names
l:‘:::ﬁﬁ - 2023/06/06.904 // AQ6373E OPTICAL SPE[-TRUM... automatical Iy (N um’
et o File Name | A0004 [ WAE } l Num ¥ l Date).

Comers—nm FleType © Binary O Csv Select the data format.
Span: --—- nm ] .
o ’ (] s ‘ ’ ase —Tr Closes the window
! Starts saving
File name

Serial number (Num): Axxxx (xxxx: serial number)

Date (Date): AyyyyMMdd_hhmmss

(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.
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7.3 Saving and Loading Waveform Data (All Trace)

Specifying a file name

You can save all trace waveform data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

8. In the Save window, tap the file name display area twice. A keyboard appears.

9. Enter a file name using the keyboard, and tap Done.
The file name will be entered.

Saving the file

70. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

77. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.
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7.3 Saving and Loading Waveform Data (All Trace)

Loading All Trace Data

Setting the type of file to load to All Trace
The instrument can load all trace waveform data saved in binary format (.WAE) or CSV format.

7.  Press FILE. The FILE menu appears.

2. Tap Item Select. A menu appears for selecting the file type.
3. Tap All Trace. All Trace is selected, and the menu returns to the previous level.
4. Tap Load. A Load window appears.
Select what to load (select All Trace).
Select the file list sort method.
Moves to the Select the file list display mode
higher-level folder (List, Thumbnail, Preview).
Select the storage area (INT, EXT).
Current folder
T Function " Function ™S Function Load o
‘ NTece v | [v Ev |~

Load [All Trace Load
=) ) —I‘éi I EXT P test1
enter
item Select P e o Space : 7.9 GB Span: — nm
- n
Graphicy - e
o Setting [Auto 2023/04/07 1154 B,
File Name File Name Test1-2 n: —m
Date @ Date ] e
ce
n: —m

2023/04/07 1154

Data
AOO00.WAE // AQ6373E OPTICAL SPECTRUM...
" 2023/05/1215:59

Aoo01.CSV // AQ6373E OPTICAL SPECTRUM...

2023/06/06 9:04

File

File /] A CAL SPECTRUM
Operation .

Operation

A0003.CSV 1/ AQB373E OPTICAL SPECTRUM...
2023/06/06 9:04

Item
select File

Return

—
[ ]

—

I
Select the setting data to Starts loading  Closes the
load. window

Loading the File

5.  On the Load window, tap Load. The file is loaded.
If you tap Close before you tap Load, the window will close without loading the setting data.
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7.3 Saving and Loading Waveform Data (All Trace)

Explanation

You can save measured waveform data in a single file in the internal memory or a USB storage
device and load previously saved data into traces A and G and display it.

Data format

You can save data in the following two data formats.

BIN

Data is saved in binary format. The data can be loaded into the instrument, and waveforms can be
displayed.

The file size will be smaller than that of ASCII format.

The extension is .WAE.

csv

Data is saved in comma-separated (CSV) ASCII format. The data can be loaded into the
instrument, and waveforms can be displayed.

You can view the waveform data directly using an external application. The file size will be larger
than that of binary format.

The extension is .CSV.

File name

You can save files by assigning their names automatically or with specific names.
If you do not specify a file name, the following file name will be assigned automatically according to
the Auto File Name setting.
When Auto File Name is set to Num
File name: AXXXX.CSV (or .WAE)
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: AyyyyMMdd_hhmmss.CSV (or .WAE)
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
1#$%&()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijklmnopgrstuvwxyz{}

File size

The file size varies depending on the data that you are saving. Check that there is sufficient free
space at the storage destination before saving the data.
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7.3 Saving and Loading Waveform Data (All Trace)

CSV data format

CSV data is saved in the following format.

73ECSVG
/IAQ6373E OPTICAL SPECTRUM ANALYZER //
[MEAS SETTING]

Header

Measurement conditions of the last measurement (Meas[])

[TRACE SETTING]

Trace settings

WRITE/FIX/ICALC etc., presence/absence of measured data

[TRACE A]

Measurement

| TRACE header information

| condition
parameters

[TRACE G]

| TRACE header information

[TRACE DATA]

TrA(WL),TrA(LEVEL)[LOG].......... , TrG(WL),TrG(LEVEL)[LIN]
B R R A evevararaens Rk ekok ok ok E ek
Waveform data
Wavelength, | | Wavelength, Wavelength, block
level level level
(TRACEA) (TRACE B) (TRACE G)
Header
73ECSVG File header

[ AQ6373E OPTICAL SPECTRUM ANALYZER // Label (56 characters)

Measurement condition parameters

Measurement conditions of each trace, measurement conditions when files were saved, and trace

settings are saved.
[MEAS SETTING] section:

Measurement settings when files were saved
[TRACE SETTING] section: Trace settings

(active trace information, each trace’s settings, presence/absence
of measured data)

[TRACE A] to [TRACE GJ:

Measurement conditions for each trace

The waveform condition format is the same as that of the waveform file.
See section 7.2, “Saving and Loading Waveform Data.”

Measured data

The measured waveform data of traces A through G are saved as wavelength and level vales of the

measured number of samples.
Unmeasured trace data is not saved.

Waveforms measured in Frequency mode are also saved as frequency values.
Waveforms measured in Wavenumber mode are also saved as wavenumber values.
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7.4 Saving Analysis Data

Procedure

You can save analysis results, the time when the data was saved, and waveform data in ASCII
format.

z T ; CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

French

>

ATTENTION

Ne retirez pas le périphérique de stockage USB et ne coupez pas I'alimentation lorsque
l'indicateur d'accés au périphérique de stockage USB clignote. Cela pourrait endommager le
périphérique de stockage USB ou corrompre ses données.

Avant de retirer un périphérique de stockage USB, assurez-vous de suivre la procédure de la
section 7.1 pour que le périphérique de stockage USB soit prét a étre retiré.

Saving Analysis Data

Selecting the format of files saved automatically with file names
Select the method of automatically setting the file name by referring to page 7-2.

Setting the type of file to save to Data
7.  Press FILE. The FILE menu appears.
2. Tap Item Select. A menu appears for selecting the file type.

3. Tap Data. Data is selected, and the menu returns to the previous level.

'Iij Function 'E Function '|§:| Function
ave

Save [race ‘ S:

Load |All Trace Load

Item Select
Graphics|

File Name

NI Date|

|
—

[File File
Operation Operation

Item Select

Data

ftem
I_
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7.4 Saving Analysis Data

Note

You can also set this on the Save window, described later.

Selecting the data items to save and save destination
5 Tap Save. A Save window appears.
6. Select the check boxes of the data items you want to save.

7. In the file list, open the folder you want to save analysis data in.

Moves to the higher-level folder

Select the data
you want to save. Select the file list sort method.
Select the file list display mode
Select what to (List, Thumbnail, Preview).
save (select
Data)( Select the storage area (INT, EXT).
Add a folder.
— Rename a folder
== ‘ save ©| orfile.
- = =
psees o v ||| Byr = | B/ & Delete folders
J L | e b e || and files.
Itern Select Space : 6.2 GB
T 4 2023/07/14 915 . .
et - Save destination
Data Area folder
' D0000.CSV
2023/04/13 15:12
- D0001.CSV Select the format when
/| Condition 2023/04/13 17:37 - - -
assigning file names
D0002.CSV
Operation 2osap0sio automatically (Num,
Trace Data D0003.csv Date).
2023/04/20 9:11
File Name | D000A [ csv l Num ¥ |- Select whether to
Output Window Wiite Mode © Overwrite O Add overwrite or add.
| ®swe || awe —77 Closes the window
I [

Starts saving
File name

Serial number (Num): Dxxxx (xxxx: serial number)
Date (Date): DyyyyMMdd_hhmmss
(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.
Specifying a file name
You can save analysis data by specifying a file name.
If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

8. In the Save window, tap the file name display area twice. A keyboard appears.

9. Enter a file name using the keyboard, and tap Done.
The file name will be entered.
Saving the file

70. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

77. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.

IM AQ6373E-01EN
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7.4 Saving Analysis Data

Explanation

Data format

Analysis results saved in comma-separated (CSV) ASCII format.

You can set the file list display mode to preview to preview the analysis results.

The extension assigned to files when analysis results are saved is as follows:
CSV (ASCII format): .CSV

File name

You can save files by assigning their names automatically or with specific names.
If you do not specify a file name, the following file name will be assigned automatically according to
the Auto File Name setting.
When Auto File Name is set to NUM
File name: DXXXX.CSV
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: DyyyyMMdd_hhmmss.CSV
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
1#$%& ()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijklmnopgrstuvwxyz{}
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7.4 Saving Analysis Data

Data to save

The following data can be saved.

Saved item Default value Description

Date Time ON Date and time

Label ON Label

Data Area ON Data area value

Condition ON Measurement conditions

Trace Data OFF Trace data

Output Window OFF Data exported to the output window of the program function

File size

The file size varies depending on the data that you are saving. Check that there is sufficient free
space at the storage destination before saving the data.

Overwriting

If a file with the same name exists at the save destination, you can select whether to overwrite the
file or add data to the file.

Overwrite: The file is overwritten.

Add: Data is added to the existing data in the file.
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7.4 Saving Analysis Data

Data format

The analysis data format is shown below.

73EDAT2 :I Label
/I AQ6373E OPTICAL SPECTRUM ANALYZER //
2023 May 10 16:44
<DFB-LD ANALYSIS>
SMSR: 43.21dB OSNR: 40.12dB(/0.10nm)

PEAK WL: 851.2680nm PK LEVEL: -20.02dBm SD: 0.0127nm

20.00dB WIDTH: 0.1036nm CTR WL: 851.2693nm KSD: 0.0298nm
MODE OFFSET: -0.1700nm POWER: -18.31dBm

"CTRWL",851.264000 N
"SPAN",1.000000
"REFL"[dBm],-20.0
"LSCL",10.0
"RESLN",0.020 Measurement condition parameters
"AVG",1
"SMPL",501
"HIGH1"
"NMSK",OFF =

850.7640, -67.119 Sample points of waveform data

850.7660, -67.789 (wavelength and level values)
850.7680, -68.225

Date/time saved

Header and data of
analysis results
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7.5 Saving and Loading Setting Data

Procedure

You can save the instrument’s measurement conditions and settings to a file in binary format.

>

CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

French

>

ATTENTION

Ne retirez pas le périphérique de stockage USB et ne coupez pas I'alimentation lorsque
l'indicateur d'acces au périphérique de stockage USB clignote. Cela pourrait endommager le
périphérique de stockage USB ou corrompre ses données.

Avant de retirer un périphérique de stockage USB, assurez-vous de suivre la procédure de la
section 7.1 pour que le périphérique de stockage USB soit prét a étre retiré.

Saving setting data
Selecting the format of files saved automatically with file names
7.  Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

'|\:| Function

Save

Load

Itemn Select

Franhicd

/Auto
File Name

Date

File
Operation

Note

You can also set this on the Save window, described later.
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7.5 Saving and Loading Setting Data

Setting the type of file to save to Setting

3.
4.

" Function

Save

Load

Iltem Select
Graphics

File Name
(NI Date|

R Function "I Function
frace Save
Al Trace Load
Item Select
Setting
Setting [Auto
-p File Name
MR Date|

File
Operation

File
Operation

|
|
|

i

ftem
Ise\ecl

Lkelum

Selecting the save destination

5 Tap Save. A Save window appears.

6.

Moves to the
higher-level folder

Select what to
save (select

Setting)

Tap Item Select. A menu appears for selecting the file type.

In the file list, open the folder you want to save setting data in.

Select the file list sort method.

Tap Setting. Setting is selected, and the menu returns to the previous level.

Select the file list display mode
(List, Thumbnail, Preview).

Select the storage area (INT, EXT).

Add a folder.

[Reemin |

Save #

Item Select

Setting
|Auto
File Name

[T Date|

File
Operation

[File

-

Save

Item Select Setting v

OSA settings are going
to save to file.

Rename a folder
Q| orfile.
3~ E-|&- B2 #/ - Delete folders
Ll ‘ EXT P testt ‘ and files.
Space : 7.2 GB
test1-1
- 2023/04/07 11:54
test1-2 . .
W oy Save destination
SU00STE folder
y B
S0001.STE
@ 2023/05/12 15:46
Select the format when
assigning file names
automatically (Num,
File Name ‘ 50002 [ _STE l l Num ¥ l Date).
’ ISave ] ’ Close _i_ C|OseS the WindOW

File name

Starts saving

Serial number (Num): Sxxxx (xxxx: serial number)
Date (Date): SyyyyMMdd_hhmmss
(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.
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7.5 Saving and Loading Setting Data

Specifying a file name

You can save setting data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

7. In the Save window, tap the file name display area twice. A keyboard appears.

8. Enter a file name using the keyboard, and tap Done.
The file name will be entered.

Saving the file

9. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

70. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.

Loading setting data
Setting the type of file to load to Setting
7.  Press FILE. The FILE menu appears.

2. Tap Item Select. A menu appears for selecting the file type.
3. Tap Setting. Setting is selected, and the menu returns to the previous level.
4. Tap Load. A Load window appears.
Select what to load (select Setting).
Select the file list sort method.
Select the file list display mode
(List, Thumbnail, Preview).
Moves to the
higher-level folder Select the storage area (INT, EXT).
Current folder
™ Function ™ Function "7 Function Load 0
t ‘ Setting v I-—;_i' Ev |Elv

Load (Al Trace Load

-> | sl IEXT P testt

Item Select — Space: 7.9GB
Graphics) I Settingj ™ Test1-1

2023/04/07 11:54
‘Auto

e fming ‘
File Name . |[File Name Test1-2
- - |
Date [Num RS 2023/04/07 11:54
o @ S0000.STE Selected setting file is
2023/05/12 15:43 > going to be loaded.
@ 50001.STE

2023/05/12 15:46

File
Operation

[Fil
Operati
[Select
remm ‘ ‘ ‘ ILoad ‘ l CloseI
|

[ I
Select the setting data Starts loading Closes the
to load. window
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7.5 Saving and Loading Setting Data

Loading the File

5.  On the Load window, tap Load. The file is loaded.
If you tap Close before you tap Load, the window will close without loading the setting data.

Explanation

You can save setting data to the internal memory or USB storage device and also load setting data
saved previously and change the instrument settings.

Data format

Setting data is saved in binary format.
Data is saved to a file with .STE extension.

File name

You can save files by assigning their names automatically or with specific names.
If you do not specify a file name, the following file name will be assigned automatically according to
the Auto File Name setting.
When Auto File Name is set to Num
File name: SXXXX.STE
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: SyyyyMMdd_hhmmss.STE
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
#$%E&'()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijklmnopgrstuvwxyz{}

File size
The file size is about 74 KB.

Settings That Can Be Saved

Settings (table of default settings) appearing in the explanation of section 9.9 can be saved.
Settings and values that cannot be saved are indicated in the notes column in the table of default
settings.
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7.6 Saving Screen Capture Data

Procedure

You can capture the screen and save it in a file.

>

CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

French

ATTENTION

Ne retirez pas le périphérique de stockage USB et ne coupez pas I'alimentation lorsque
l'indicateur d'acces au périphérique de stockage USB clignote. Cela pourrait endommager le
périphérique de stockage USB ou corrompre ses données.

Avant de retirer un périphérique de stockage USB, assurez-vous de suivre la procédure de la
section 7.1 pour que le périphérique de stockage USB soit prét a étre retiré.

>

Selecting the format of files saved automatically with file names
7. Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

N Function

Save

Load

Item Select
Granhicd

/Auto
File Name

Date|

File
Operation

Note

You can also set this on the Save window, described later.
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7.6 Saving Screen Capture Data

Setting the type of file to save to Graphic

3. Tap Item Select. A menu appears for selecting the file type.

4. Tap Graphics. Graphics is selected, and the menu returns to the previous level.

File Name
Date
Data

M Function " Function 7 Function
Save frace Save
Load [AllTrace ‘ Load
Item Select Graphics Item Select
Settin, I I Graphicﬁ
[Auto
File Name
Date|

File
Operation

[File
Operation

em
File ISe\ecl

return

Selecting the data format, color mode, and save destination

5 Tap Save. A Save window appears.
6. Tap BMP, JPG, or PNG to select the format to save the data in.

7. Tap Black & White, Color, or Preset Color to select the color mode.

A preview appears for the selected color mode.

8. In the file list, open the folder you want to save setting data in.
Select the file list sort method.

Moves to the

higher-level folder

Select what to save
(select Graphics).

Select the file list display mode
(List, Thumbnail, Preview).

Select the storage area (INT, EXT).

Add a folder.

Rename a folder

Save

Save
Item Select Graphics v

Item Select

Graphics|
L=

L2 =~ /& 7 T

_1‘ EXT P testl

|

Space :  7.5GB

™ Test1-1

2023/04/07 11:54

|Auto
File Name

Date

ISR |

File
Operation
O Black & White

O Color

O Preset Color

M I i
|

Test1-2
2023/04/07 11:54

or file.

— Delete folders
and files.

Save destination

G0000.PNG
2023/04/20 1515

@ G0001.PNG

2023/04/20 15:15

folder

Select the format when

File Name G0002

[ ]

Num ¥

|

FileType O BMP

|

O PG O PNG

i

assigning file names
automatically (Num, Date).

Select the data format
J_ (BMP, JPG, PNG).

— Closes the window

Sets the
color mode

Screen capture
preview

[
File name

i Nl

Starts saving

Serial number (Num): Gxxxx (xxxx: serial number)
Date (Date): GyyyyMMdd_hhmmss
(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.
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7.6 Saving Screen Capture Data

Specifying a file name

You can save screen capture data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

7. In the Save window, tap the file name display area twice. A keyboard appears.

8. Enter a file name using the keyboard, and tap Done.
The file name will be entered.

Saving the file

9. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

70. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.

IM AQ6373E-01EN
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7.6 Saving Screen Capture Data

Explanation

Data format

You can save the data in bitmap format (BMP), JPEG format (JPG), or PNG format (PNG).
The extension assigned to files when analysis results are saved is as follows:
BMP (bitmap format): .bmp

JPEG syntax: Jjpg
PNG syntax: .png
File name

You can save files by assigning their names automatically or with specific names.

If you do not specify a file name, the following file name will be assigned automatically according to
the Auto File Name setting.

When Auto File Name is set to Num

GXXXX.BMP (or .JPG or .PNG)

XXXX is a serial number from 0000 to 9999.

When Auto File Name is set to Date

File name:

File name: GyyyyMMdd_hhmmss.BMP (or .JPG or .PNG)
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second

(Date/time when the file list was updated)
Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
#$%E&'()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijklmnopgrstuvwxyz{}

Color
Black & White: A black-and-white screen capture is produced.
Color: A color screen capture is produced.

Preset Color: Only the waveforms and markers are saved in color. All other items are saved in

black and white.

File size
The file size varies depending the data format and color setting.
BMP JPG PNG
Black & White Approx. 2.7 MB |Depends on the waveform and |Depends on the waveform and
color mode color mode
Color Approx. 2.7 MB |Depends on the waveform and [Depends on the waveform and

color mode

color mode

Preset Color Approx. 2.7 MB

Depends on the waveform and
color mode

Depends on the waveform and
color mode
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7.7 File Operations

Procedure

You can perform file operations such as renaming and copying files.

CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

>

French

>

ATTENTION

Ne retirez pas le périphérique de stockage USB et ne coupez pas I'alimentation lorsque
l'indicateur d'acces au périphérique de stockage USB clignote. Cela pourrait endommager le
périphérique de stockage USB ou corrompre ses données.

Avant de retirer un périphérique de stockage USB, assurez-vous de suivre la procédure de la
section 7.1 pour que le périphérique de stockage USB soit prét a étre retiré.
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7.7 File Operations

Opening the file operation window

1.
2.

Press FILE. The FILE menu appears.

Tap File Operation.
A file operation window appears.

Select the file list sort method.

Select the file list display mode.

Select the type of files to display in the list.
Number of items in the list

Select the storage area (INT, EXT).
Number of selected items

Moves to the higher-level folder
Current folder

E Function
Save Fle o
b _— Iy
[A_i' E- Y- | ﬂv El ’ EXT P testt ‘
Load
12 Items 0 Selected Space : 7.5 GB
Test1-1
Ttem Select E/ Multi Select m 20230407 11554
Graphics| Test1-2
AUt New Folder - 2023/04/07 11:54
uto B
File Name AQOOOWAE
Num [BEIE .
[‘D Copy oo 1559 // AQB3T3E OPTICAL SPECTRUM...
Pl DO000.CSV
l__l) Move 2023/05/12 16:00
GOOOD.PNG
'/ Rename 2023/05/12 16:00
(F]“E " . @ S0000.STE
peration » 1 |]]] Delete 2023/05/12 15:43
@ S0001.5TE
2023/05/12 15:46
WOO00-WXE // AQ6373E OPTICAL SPECTRUM...
2023/05/12 15:59
WO001.WXE // AQ6373E OPTICAL SPECTRUM...
2023/05/12 16:03

Delete folders and files.
L—Rename a folder or file.

—— Move folders and files.

Copy folders and files.

Add a new folder.

Select multiple folders and files.

Selecting a file or folder

Selecting the current folder

3.

Tapping I';rl on the file operation window changes the current folder to the higher-level folder.
You can also tap a folder in the area showing the path to the current folder.

You can change the storage device by tapping D‘ on the file operation window.

ﬂ INT: Instrument internal storage

@ EXT: External storage (USB storage)

Selecting a single file or folder

4

Tap a file or folder in the list.
To open a folder, tap it twice.
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7.7 File Operations

Selecting multiple files and folders (for copying, moving, or deleting)

5. Tap Multi Select. An icon appears for selecting or unselecting all files and folders.
Selects all files and folders

Unselects all files and folders

File File

e = Ger| &

E/ Multi Select | mmlp [ ma

EX new rolder - New Folder is unavailable.
Dy cony By cony

(3 Move (P Move

S Rename - Rename is unavailable.

e e

I]II Delete Im Delete

6. Tap the files or folders you want to select. All the files or folders you tap will be selected.
To select all the displayed files and folders collectively, tap .

To unselect all the displayed files and folders collectively, tap .

Deleting files and folders

7. Select the files and folders that you want to delete according to steps 3 to 6.
8. Tap Delete. A menu appears for confirming the deletion.

9. Tap OK. The selected files or folders will be deleted. Tap Cancel if you do not want to delete
them.

Copying files and folders

7. Select the files and folders that you want to copy according to steps 3 to 6.

8. Tap Copy. A window appears for selecting the copy destination.

9. Select the copy destination folder.

70. Tap Execute on the copy destination window. A menu appears for confirming the copy.

77. Tap OK. The selected files or folders will be copied. Tap Cancel if you do not want to copy
them.

Moving files and folders

7. Select the files and folders that you want to move according to steps 3 to 6.

8. Tap Move. A window appears for selecting the move destination.

9. Select the move destination folder.

70. Tap Execute on the move destination window. A menu appears for confirming the move.

77. Tap OK. The selected files and folders will be moved. They will be deleted from their original
folder. Tap Cancel if you do not want to move them.

IM AQ6373E-01EN 7-33

ejeq Buipeo pue Buireg H



7.7 File Operations

Renaming a file and folder

5.
6.

© % N

70.

Select the file or folder that you want to rename according to steps 3 and 4.
Tap Rename. A window appears for changing the file name or folder name.

File or folder name

File Name 0

‘ wooo1 ‘ LWXA ‘

Confirm Cancel

Renames a file or folder

— Cancels the renaming
of a file or folder

Double-tap the area showing the file name or folder name. A keyboard appears.
Enter the new file or folder name using the keyboard.

Tap Done on the keyboard. The keyboard will close, and the new file or folder name appears
in the window for changing the file or folder name.

Tap Confirm. The file or folder name will be changed.
Tap Cancel if you do not want to change the file or folder name.

Making a folder

5.

© %NS

Select the folder that you want to make a folder in according to steps 3 and 4.
Tap New Folder. A window appears for entering a folder name.

Double-tap the folder name input area. A keyboard appears.

Enter the name of the folder you want to make using the keyboard.

Tap Done on the keyboard. The keyboard will close, and a window will appear for entering the
folder name.

Tap Confirm. The new folder will be created.
Tap Cancel if you do not want to make the folder.
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7.7 File Operations

Changing the list display

Select the file list sort method.
Select the file list display mode.

Sellect the type of files to display in the list.

- = I
=

Changing the sort order

3. Tap the sort icon on the file operation window.

E‘i Sort from Z —— Sorts by file name in descending order

¥@® sort from old date — Sorts by timestamp in ascending order

@®" sort from new date +— Sorts by timestamp in descending order
I: sort from format A—— Sorts by extension in ascending alphabetical order

# 1 sort from format Z —— Sorts by extension in descending alphabetical order
’A—i Sort from label A —— Sorts by label
fz'-; Sort from label Z —— Sorts by label in descending order

4. Tap the sort method you want to apply. The list will be sorted.

Changing the file list display mode

3. On the file operation window, tap the icon for changing the list display mode.

List view

B® Thumbnaii{— Thumbnail view (icon view)

B3 re EQ0 Preview —— Preview (displays the list and a
preview of the selected file)

4. Tap the display mode you want to apply. The display mode will change.
Changing the type of files to list

3. On the file operation window, tap the icon for changing the list display mode.
G = N &
E’ Multi Sefect :I—Dlsplays the folders and trace files in the current folder

Tﬁ All Trace +——Displays the folders and all trace files in the current folder

B3 new Folder TQ Graphics —Displays the folders and screen capture files in the current folder

DD Copy Tﬂ Setting ——Displays the folders and setting files in the current folder
Y,’%& Data T—Displays the folders and analysis files in the current folder
G’ Move Y AlFile ——Displays all folders and files

4. Tap the type of file you want to list. The type of displayed files will change.
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7.7 File Operations

Explanation

File and folder names

The maximum number of characters that you can use for file or folder name is 56 (including the
extension).

The characters that you can use are shown below.

1#$%8&()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZ?

abcdefghijklmnopgrstuvwxyz{}

Sorting files

You can sort the file list in ascending or descending order by file name, file format (extension), date,
and label.
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Chapter 8 Useful Applications

8.1 Overview of the Application Feature

The application feature (APP feature) is an expansion feature that allows the installation,
uninstallation, and use of various software applications designed exclusively for this instrument.
Various applications are available to assist with the measurement condition setup, analysis, and
data saving according to the measurement target, such as DFB-LD, LED, and other light signals
and WDM signals.

Additional add-on applications can be downloaded from YOKOGAWA webpage and installed to
expand the features of the instrument.

Installed applications

The following eight applications are preinstalled in the instrument.

+ WDM Test

* FP-LD Test

* DFB-LD Test

* LED Test

» SClLaser Test

* FIP

» Support file builder

* Program function

» Data Logging
Program is an application for creating programs to control this instrument from a PC.
For operating instructions, see the separate Remote Control Manual (IM AQ6373E-17EN).
For detail on data logging, see chapter 6.

Note
When you run an application, the following working folders may be created in the instrument’s internal
memory.

* OSAAnalysis

» Appli_Data

After you close the application, you can delete these folders using the file operation menu (see section 7.7).
If the free space in the internal memory is low, it may affect the operation of the application, so delete them
if necessary.

Installing and uninstalling applications

You can install new applications or uninstall applications you no longer use. For the procedure, see
section 8.2.
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8.2 Installing and Uninstalling Applications

Procedure

Installing applications
You can install applications using a USB memory device or over the network (using a shared

folder).
First, copy the application installation files (.apl) to a USB memory device, or connect to the

network.
When installing from a USB device, make a folder with the name “INSTALL_APPS” in the root

folder of the USB memory device, and store the installers in it.
7. Press APP. The APP menu appears.

2. Tap Install. The Install menu appears.

3.  Tap Install (USB) or Install (Network).
A confirmation message appears for you to continue or cancel the installation.

7/ AQB373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 15 10:01 R Function ™7 Function
Application 0

L

DATA LOGGING DFB-LD Test FIP FP-LD Test LED Test

Informatior
PROGRAM SClaser Test Support file builder WDM Test
nsall J O Install via network
Uraisian Install
j “*®  —— Install using a USB

device
[Application memory

For operating instructions of DATA LOGGING, see chapter 6.

For operating instructions of PROGRAM, see the separate
Remote Control Manual (IM AQ6374E-17EN).

4. Tap Continue. To cancel, tap No.
A list will appear showing the applications to be installed.

5. Tap Yes (Reboot). The instrument will restart, and the applications will be installed.
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8.2 Installing and Uninstalling Applications

Uninstalling an application

7. Press APP. The APP menu appears.

2. Tap the application you want to uninstall.
3. Tap Uninstall. The Uninstall menu appears.
4. Tap Execute.

'|§:| Function '|§:| Function

|

Execute

Install

-) —1— Uninstall

- Uninstall
[Peplication I

Uninstall J Execute

5. Tap Yes (Reboot). The instrument will restart, and the application will be uninstalled.

Explanation

Installing applications

You can install applications stored in the shared folder or USB memory device.

For details on shared folders, see section 9.5 “Ethernet Communication.”

Installing from a USB memory device

When installing from a USB device, make a folder with the name “INSTALL_APPS” in the root
folder of the USB memory device, and store the installers in it.

Installing from a shared folder

To install an application using a shared folder, connect a PC containing the application installer

to the instrument via a network. Tap Install (Network) on the instrument, and then, using a file
management application on the PC, copy the application installer (.APL extension) to the UPDATE
folder (shared folder) in the instrument’s internal memory. You will be able to access the UPDATE
folder from the PC after tapping Install (Network). You need to enter a user name and password to
connect a PC to the instrument.

User name: user

Password: yokogawa

Uninstalling an application

You can uninstall applications installed in the instrument.
You can also uninstall preinstalled applications. However, Program and Data Logging cannot be
uninstalled.
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8.3

WDM Test

Procedure

Running a WDM test

1.
2.

Press APP. The APP menu appears.

Double-tap WDM Test, or tap the WDM test icon and then tap Execute. A WDM Test
application window will appear.

// AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 15 1001 K] Function
Application 0
@ » @ » @ 2 @ 2
9 4 g 4 < 4 L 4
DATA LOGGING DFB-LD Test FP-LD Test LED Test
@ » @ » a @ 2 Information
L 4 L 4 4 9 4 Exeaute
PROGRAM SClaser Test Support file builder WDM Test
Install
‘WDM Test 0
N @
100:
an Auto
Measurement Conditions
DI A C v+ A l .
Fledsc oidart AU weep
i
Analysis Conditions.
[ ] cnannet Tiie
Signal Power @ peak () Integrall
No. Wavelength Level Offset WL Noise SNR Integral Range  + GHz
. [nm] [dBm] [nm] [dBm/NBW] [dB]
NoiseBW 0.10 oy
™ Advanced Settings
Horizon Scale nm v

IM AQ6373E-01EN



8.3 WDM Test

3.  Tap AUTO. Waveforms are displayed.
WOM Test @3--Closes the window

155 100680 d Auto |

Executes a sweep
Single Repeat
-45 REF T
dBm
Measurement Conditions
-5 — Measurement range (start
& ‘ wavelength, stop wavelength)
445 855.000 860.000 |
1 petai settines — S et advanced measurement
e - condit conditions.
Analysis Conditions

» [ ] ewmane ————Displays channel tilt

855.000 nm 857.500 nm 050 nm/D 860.000 nm Stepllrensr (O e O‘"lewai-—optical Signal power calculation method
No, | Wavelength  level  OffsetWL  Offsetly = Noise SNR ntegral Range = o= | Set the integral range.

L m) [dBm] [nm] [dB]  [dBr/NBW]  [dB] | . .
1 8551608 20569  -23386  -19020 50925 30356 NolseBW 207~ Set the noise bandwidth.
2 8559404  -13823 -15590 -12.274 -54.279 40456 "D Advanced Settings -G at advanced analysis conditions.
3 8567199 8404 07795 6855 53835 45431 orzon sl i .
4 | 8574994  -1549 (REF) (REF) -53.339 51.790 ereen s m ~ +-Horizontal scale unit
5 8582815 -7.725 0.7821 -6.176 -53.678 45.953 | e report —— RUNS the report feature

Analysis results

Saves waveform data

Changing the measurement conditions

4. Continuing from step 3, tap Detail Settings. A window appears for setting measurement
conditions.
5. Change the measurement conditions in the window.
6. Tap Sweep. The instrument makes a measurement using the new measurement conditions.
Sweep Settings Q
Band %
(]
e
H =
>
T
855.000 860.000 -%
- - 3
Q
o
]
=
(7]
Resolution 0.02 v
nm
Sampling Points @® Auto O Manual
Sensitivity MID v
Cancel Sweeb  —- Sweeps with new conditions
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8.3 WDM Test

Changing the analysis conditions

4

5.
6.

Continuing from step 3, tap Advanced Settings. A window appears for setting analysis

conditions.

Change the analysis conditions in the window.

Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Channel Detection tab
Interpolation Settings tab

Display Settings tab
|
WDM A|nalysis Settings .
Channel Detection Interpolation Settings Display Settings
Thresh Level : 200 4
Mode Diff : 3.0 5
Set Default Analysis 1 . e
Y Analyzes with new conditions
Interporation Settings Display Settings
WDM Analysis Settings . WDM Analysis Settings .
Channel Detection e i el Setifives Channel Detection Interpolation Settings Display Settings
Noise Algo : MANUAL-FIX ¥ CH Relation : OFFSET v
Noise Area : 0.40 REF CH : @® HIGHEST O -
nm
Fitting Algo : LINEAR v
Mask Area :
nm
Noise BW : 010
Set Default Analysis Set Default Analysis

8-6
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8.3 WDM Test

Creating a report

4.  After completing a measurement or analysis, tap Report.

A window appears for creating a report.

Pastes the measured data
Pastes the analysis results

Pastes the measurement conditions
‘ Pastes the analysis conditions

Turns the paint feature on

Turns the erase feature on
(active when the paint
feature is on)

WDM T¢st

Analysis Measure Analysis

Waveform Result Conditions Conditions

Measurement Conditions

Start

Stop

Resolution
Sensitivity
Sampling Points

855.000 nm
860.000 nm
0.02 nm
MID

AUTO

(%

Paint Mode

1251
Horizontal Scale nm

R N W L W A
SN NS NS

Channel Detection Settings
Thresh Level

Wavelengt Level Offset WL Offsetlv  Noise SNR Mode Diff
[ [dBm] [nm] [dB]  [dBm/NBW  [dB] Interpolation Settings
§55.1608 -20569 -2.3386 -19.020 -53.909  33.340 Noise Algo AUTO-FIX

Noise Area
8559404 13823 15590 12274 -57.261 43438 ——
8567199 -8404 07795 -6855 -56816 48412 Mask Area
Noise BW
8574994 -1549  (REF)  (REF)  -56318 54769
8582815 -7.725 07821 6176 -56.654 48929
859.0671 -19070 15677 -17.521 -57.462 38392

Signal Power Settings
Signal Power
Integral Range

il
u'l'l Delete Save

Deletes the selected Returns to the
waveforms and tables previous screen
Saves as image data

Back io main

Pasting an image

5. Tap Waveform, Analysis Result, Measure Conditions, or Analysis Conditions to paste the
respective image.

Moving, enlarging, reducing an image

6. Swipe the pasted image to move it.
Swipe any of the four corners of the image to enlarge or reduce the image.

Deleting an image

7 Tap animage and then tap Delete. The image will be deleted.
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8.3 WDM Test

Drawing or deleting a line with the paint feature

8. Tap Paint ON. Paint ON changes to Paint OFF, and Erase ON becomes active.
Swipe where you want to draw a line. A line is drawn over the swiped path.

To erase a line, tap Erase ON when Erase ON is active. Erase ON changes to Erase OFF.
Tap the line you want to erase.

When you tap Paint OFF, Paint OFF changes to Paint ON, and the paint feature is turned off.

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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8.4 FP-LD Test

Procedure

Running an FP-LD test

7. Press APP. The APP menu appears.

2. Double-tap FP-LD Test, or tap the FP-LD Test icon and then tap Execute. An FP-LD test
application window will appear.

// AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 15 10:01 R Function
Application 0

“ 4 < 4 L 4 L 4 L 4
DATA LOGGING DFB-LD Test FIP FP-LD Test LED Test
dé h dé h # h I h Information

“ 4 b 4 < 4 g 4 Execute >
PROGRAM SClaser Test Support file builder WDM Test

FP-LD Test 0 c
-
o Auto =h
c
T
Measurement Conditions 'E
o
¥ nm Q
(=
DI Chard A C . =
FI€ascC oStlart AULO oWweECp Sensitivity v g
Span - n
Analysis Algorithms
Spectrum Width | Peak RMS ¥
Mean WL Peak RMS ¥
No. SPACING[nm]
Peak WL Peak Level Mode No  Peak RMS ¥
0.0000 nm 0.00 dBm
Mean WL Mode No "7 Advanced Settings
0.0000 nm 0
Horizon Scale — v
Spec Width Total Power
0.0000 nm 0.00 dBm
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8.4 FP-LD Test

3.  Tap AUTO. Waveforms are displayed.
FP-LD Test 0
Yoo N
, 100D » —
Single Repeat
-4.5 REF. =
dBm i
I\ Measurement Conditions
|
-245 Resolution 0.02
Sensitivity |~ MID
445
Span so |
s Analysis Algorithms |
Spectrum Width ~Peak RMS ¥
-84.5
855.000 nm 857.500 nm 0.50 nm/D 860.000 nm
Mean WL Peak RMS ¥
No.  SPACINGInm]
Peak WL Peak Level Mode No  Peak RMS ¥
857.5000 nm -1.55dBm L il
e L Mode No 2 0.779 ™ Advanced Settings |
857.4566 nm 6 3 07795
Hori: Scals
Spec Width Tt ey 4 0.7795 ereenseae M
13743 nm 218dBm 5 0.7821
Save
6 0.7856 )

Executes a sweep

Y Jom Set the measurement conditions.
v (Resolution, sensitivity, span)

(Calculation algorithm)

+—Horizontal scale unit

Analysis results

Saves waveform data

Changing the analysis conditions

4

5.
6.

Set the analysis conditions.

—Set advanced analysis conditions.

Continuing from step 3, tap Advanced Settings. A window appears for setting analysis

conditions.

Change the analysis conditions in the window.

Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Advanced Settings 0

Spectrum Width Mean WL Mode No.
Analysis Algo: | Thresh ¥ Thresh ¥ Thresh ¥

Thresh : 2000 dB 2000 dB 2000 dB

Thresh2 : dB dB dB
K: 2.35 235 235

wodeFit: (@ OFF @ OFF @ OFF
Mode Diff : 3.00 dB 300 dB 3.00 |dB
Set Default Analysis T

— Analyzes with new conditions

Closing an application

application will close, and the APP menu will appear.

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The

IM AQ6373E-01EN



8.5 DFB-LD Test

Procedure

Running an DFB-LD test

7. Press APP. The APP menu appears.

2. Double-tap DFB-LD Test, or tap the DFB-LD Test icon and then tap Execute. An DFB-LD test
application window will appear.

// AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 15 1001 ] Function
Application 0 |:|
r h o b o n r Y r Y |:|
9 S L 4 L 4 L 4 L 4 |:|
DATA LOGGING DFB-LD Test FIP FP-LD Test LED Test
- N @ B r B r D Information
L > < o L v L o Erecute -)
PROGRAM SClaser Test Support file builder WDM Test
Install
Uninstall
DFB-LD Test 0 c
o -
2 Auto p
<
T
Measurement Conditions =3
Resolution Y 8
=
Dl nQ -+ A Lo} ~ o =
FIEd5€ Stal'l AULO sweep Sensitivity M o
>
Span I »
Analysis Algorithms
XdB Center/Width ~ Thresh
RMS Width ~ RMS
SMSR Mode ~ SMSR1 ¥
Peak WL Peak Level
0.0000 nm 0.00 dBm - a0 |
X dB Center X dB Width
0.0000 nm 0.0000nm ™ Advanced Settings
Power RMS Width 3
H Scal
0.00dBm 0.0000nm R
SMSR
0.00dB
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8.5 DFB-LD Test

N v
100
AR

0.10 nm/D 851.764 nm

-20.02 dBm

0.1036 nm

0.0298 nm

3.  Tap AUTO. Waveforms are displayed.
DFB-LD Test
10.0 dB/D
0
-20.0 REF.
dBm
-40.0
-60.0
-80.0
-100.0
850.764 nm 851.264 nm
Peak WL Peak Level
851.2680 nm
X dB Center X dB Width
851.2693 nm
Power RMS Width
-21.25dBm
SMSR
4321dB

XdB Center/Width

Auto

Single  Repeat

Measurement Conditions

nm

Resolution | 0.02 v
Sensitivity | HIGH1 v
Span 10

Analysis Algorithms

Thresh

RMS Width

SMSR Mode

Power Span

'|§J Advanced Settings

Horizon Scale nm

Save
|

nm

>

v

—Closes the window

Executes a sweep

Set the measurement conditions.
(Resolution, sensitivity, span)

Set the analysis conditions.
(calculation algorithm (fixed
to Thresh and RMS), SMSR
mode, level integral range)

—Set advanced analysis conditions.
—Horizontal scale unit

Analysis results

Saves waveform data

Changing the analysis conditions

4. Continuing from step 3, tap Advanced Settings. A window appears for setting analysis
conditions.
5. Change the analysis conditions in the window.
6. Tap Analysis. The instrument performs an analysis using the new analysis conditions.
Width Analysis tab
SMSR tab
‘ | SMSR
Advfinced Settings 0 Advanced Settings 0
Width Analysis SMSR Width Analysis SMSR
XdB Center/Width RMS Width
SMSR Mode SMSR1 v
Analysis Algo Thresh RMS
SMSR Mask 0.00 om
Thresh 20.00 dB 20.00 dB
Mode Diff 3.00 dB
K 1.00 2.35
Side Mode Power TraceData ¥
Mode Fit . DFF
Bandwidth
Mode Diff 3.00 a5 nm
Set Default Analysis Set Default Analysis
I

Analyzes with new conditions

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.

8-12
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8.6

LED Test

Procedure

Running an LED test

1.
2.

Press APP. The APP menu appears.

Double-tap LED Test, or tap the LED Test icon and then tap Execute. An LED Test

application window will appear.

// AQB373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 151001 K Fynction
Application 0
@ » @ 5 @ » @ a @ 2
9 4 9 4 < 4 < 4 9 4
DATA LOGGING DFB-LD Test FIP FP-LD Test LED Test
@ » @ » @ » @ Y Information
L vy L 4 L 4 L 4 xeaute
PROGRAM SClaser Test Support file builder WDM Test
Install
LED Test Q
N v
00
o Auto
Measurement Conditions
v
nm
DIl A Ctart A C o
Fl€asc otalrt AULO OWECP Sensitivity v
Span -
Analysis Algorithms
Center Wavelength ~ Thresh
Centoroidai Wavelength ~ RMS
'|<_‘| Advanced Settings
Peak WL Peak Level
0.0000 nm 0.00 dBm Horizon Scale  nm
Center WL Centoroidal WL
0.0000 nm 0.0000 nm
RMS Width Spec Width
0.0000 nm 0.0000 nm
Total Power
0.00 dBm
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8.6 LED Test

3.  Tap AUTO. Waveforms are displayed.

LED Test
10.0 dB/D
215
415 REF
Bm/nm
615
815
-1015
1215
752.000 nm
Peak WL
860.6000 nm
Center WL
855.9784 nm
RMS Width
48.6447 nm
Total Power
-26.02 dBm

852,000 nm 20.00 nm/D 952.000 nm

Peak Level
-41.52 dBm
Centoroidal WL
851.4977 nm

Spec Width
371473 nm

(%]

Auto

Single Repeat

Measurement Conditions

i v
Resolution | 05 -
Sensitivity | HIGH2 v

Span 2000

nm

Analysis Algorithms
Center Wavelength  Thresh

Centoroidai Wavelength ~ RMS

E Advanced Settings

Horizon Scale  nm

Save
|

—Closes the window

Executes a sweep

Set the measurement conditions.
(Resolution, sensitivity, span)

| Set the analysis conditions.

(calculation algorithm (fixed to

1] Thresh, RMS)

—Set advanced analysis conditions.
-Horizontal scale unit (fixed to nm)

Analysis results

Saves waveform data

Changing the analysis conditions

4. Continuing from step 3, tap Advanced Settings. A window appears for setting analysis

conditions.

5. Change the analysis conditions in the window.

6. Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Advanced Settings 0
Mean Wavelength / Spectrum Width Analysis
Analysis Type  Center Wavelength / Spectrum Width ~ RMS Width
Analysis Algo Thresh RMS
3.00 20.00
Thresh 48 a8
K 1.00 2.35
Mode Fit . nFF
i 3.00
Mode Diff dB
Set Default Analysis —

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.

. Analyzes with new conditions
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8.7 SCLaser Test

Procedure

Running an SCLaser test

7. Press APP. The APP menu appears.

2. Double-tap SCLaser Test, or tap the SCLaser Test icon and then tap Execute. An SCLaser

Test application window will appear.

// AQ6373E OPTICAL SPECTRUM ANALYZER //

2023 Jun 15 10:01 'I‘J Function

o

Application
r n o » o b a b
L v L 4 L 4 < 4 q 4
DATA LOGGING DFB-LD Test FIP FP-LD Test LED Test
r n o n o b a b
L 4 L 4 L 4 g 4
PROGRAM SClaser Test Support file builder WDM Test

T

Information

Execute

Uninstall

[Rpplication

SC Laser Test

Please Start Auto Sweep

Peak WL Peak Level
0.0000 nm 0.00 dBm
Total Power 20.00dB Width
0.00dBm 0.0000 nm
20.00dB Width Range

0.0000 nm to ~ 0.0000 nm

| 0T

Auto

Measurement Conditions

m m
™
Analysis Algorithms
Spectrum Width  Thresh
Thresh Level 20.00 dB
™ Advanced Settings

Horizon Scale  nm
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8.7 SCLaser Test

3.  Tap AUTO. Waveforms are displayed.
SC Laser Test Q@ Closes the window
w0 10.0 dB/D Auto I
Executes a sweep
Single Repeat

10.0 REF: N

o Measurement Conditions
300 . 2 — Measurement range (start

wavelength, stop wavelength)
500 350.000 996.000
T petail sertings— Set advanced measurement
-70.0 agw
Analysis Algorithms conditions.

. Spectrum Width  Thresh Set the analysis conditions.
350.000 nm 673.000 nm 64.60 nm/D 996.000 nm Thresh Level  20.00 4o (Thresh Ievel)

L o Peak Level I T advanced settines -— Set advanced analysis conditions.
Tt Bl 20.00dB Width Horizon Scale  nm — Horizontal scale unit

14.00 dBm 546.6952 nm
20.00dB Width Range
385.5000 nm to 932.5000 nm
| Save
I

Analysis results

|
Saves waveform data

Changing the measurement conditions

4. Continuing from step 3, tap Detail Settings. A window appears for setting measurement
conditions.
5. Change the measurement conditions in the window.
6. Tap Sweep. The instrument makes a measurement using the new measurement conditions.
Sweep Settings 0
Band
350.000 996.000
Resolution 1 v
nm
Sampling Points O Auto ® Manual 1293
Sensitivity HIGH1 v
Exined Sweep  —-Sweeps with new conditions
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8.7 SCLaser Test

Changing the analysis conditions

4. Continuing from step 3, tap Advanced Settings. A window appears for setting analysis

conditions.

5. Change the analysis conditions in the window.

6. Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Advanced Settings

Spectrum Width Analysis

Analysis Algo

Thresh

K

Mode Fit

Mode Diff

Set Default

Thresh

Analysis

(%)

-Analyzes with new conditions

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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8.8 Optical Fiber End Face Check

By connecting an off-the-shelf fiber inspection probe (with a USB interface) to an instrument USB
port, you can display the image of optical fiber end face on the instrument display. You can save the

image to a file.

Procedure

Running FIP

7. Press APP. The APP menu appears.
2. Double-tap FIP, or tap the FIP icon and then tap Execute. An FIP application window will

// AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 15 10:01 ] Function
Application 0
DATA LOGGING DFB-LD Test FIP FP-LD Test LED Test
Information

. v L 4 « J « v Execute
PROGRAM SClaser Test Support file builder WDM Test

Camera Lightel 200 v ,@» Reload Hold
| | | |
Holds the image Saves the image as image data

Updates the camera connection information
Select the camera connected to the USB port.
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8.8 Optical Fiber End Face Check

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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8.9 Exporting Maintenance Information

You can export the maintenance information of this instrument to a zip file. If necessary, provide it
to your YOKOGAWA dealer when requesting a maintenance.
The following information will be exported. You can select which information to export.

* All trace data * Setting data » System log
* Application list ~ « Storage information « Calibration log
* OS log

Procedure

Running the Support file builder

7. Press APP. The APP menu appears.

2. Double-tap Support file builder, or tap the Support file builder icon and then tap Execute.
A Support file builder application window will appear.

// AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 15 1001 ] Function
Application 0 |:|
r ~ r Y r Y r Y r B |:|
L > L 4 L 4 L 4 L 4
DATA LOGGING DFB-LD Test FIP FP-LD Test LED Test
dé h dé h # h I h Information
“ 4 b 4 < 4 g 4 xecute
PROGRAM SClaser Test Support file builder| WDM Test =
Uninstall
Support file builder (%)
This app creates a file containing the OSA system and status information
that helps you receive accurate and prompt support from Yokogawa.
Instrument information
Firmware Version : Ver. #&& | H A
Serial Number : | Instrument information

The selected items will be exported as a zip file.

1. D All Trace Data 5. D Storage Information
2 [ ] setting File 6. Cal Log i
Select the items you
3. System Log 7. [ ] o0sLog want to save.
4. D Application List

Export

— Exports to a zip file
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8.9 Exporting Maintenance Information

Exporting maintenance information

3.

4.

Clo

Tap the information you want to export. The check boxes next to the items you tap will be
selected.

After selecting all the items you want to export, tap Export.
A data save window appears.

Moves to the higher-level folder
Select the file list sort method.

Select the file list display mode
(List, Thumbnail, Preview).

Select the storage area (INT, EXT).

Fixed to Zip ‘ —— Add a folder.
| | Rename a folder
— ‘ | | | O\ orfile.
emSelect  Zip | BrsE- 0 Ea / [ Delete folders
LB ooy e and files.

Save destination path

Zip is going to save to
file.

Select the format when

File Name 20000 nm v—— assigning file names
automatically (Num, Date).
Save cese — - Closes the window

|
' L Starts saving

File name

Serial number (Num): Zxxxx (xxxx: serial number)

Date (Date): ZyyyyMMdd_hhmmss

(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.

Specify the same destination and file name, and tap Save.

The file name is automatically assigned. A serial number or date and time is inserted after the

first “Z” character in the file name. For details on file operation, see chapter 7.

To close the window, tap the “X” in the upper right of the window. The window shown in step 2

appears.

sing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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Chapter 9

System Setup

9.1

Registering User-Defined Menus

Procedure

dnjag walsAs n

7. Press SYSTEM. The SYSTEM menu appears.

2. Tap More to display the More 3/4 menu.

3.  Tap User Key Define. A registration window (User Key Define Mode) appears.

To cancel the menu registration and close the window, tap the “X” in the upper right of the
window, or press UNDO/LOCAL.

4. Press the panel key that the menu you want to register belongs to.

5. Tap the menu you want to register. If the menu is on page 2 or later, tap More to display the
menu. The menu name appears in the key registration display area of the registration window.

6. Press USER. The USER menu appears.

7. Tap the location where you want to register the menu you selected in step 5. The menu name
to be registered appears. At the same time, the key registration display area of the registration
window is cleared. If a menu is already registered, it is overwritten.

8. To clear a registered menu, leave the registration window (User Key Define Mode) in step 3
empty, and carry out steps 6 and 7.

USER menu
'|§:| Function ™ Function
o Registered in the location you tap——se{fi"mg i
= The name of the menu
Canguage you tapped appears.
English|
setClock ‘ User Key Define Mode [x) User Key Define Mode [x)
ket Ky Define Key Define Key
= |- L] - =l -
e To terminate the user key define mode, To terminate the user key define mode,
o8k press the <UNDO/LOCALs key. press the <UNDO/LOCAL> key.
Tap the menu you want to
register. Here 2 J
Note

As a general rule, you can only register the menus that appear after pressing a panel key. You cannot
register the sub menus that appear after tapping a menu. Menus, such as More, that cannot be
registered do not appear in the key registration display area.

Registered menus execute actions that are assigned to those menus.

Explanation

Up to 24 menus can be registered as user keys.
By registering frequently used menus as user keys, you can access them simply by opening the
USER menu.
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9-1



9.2 Locking the Keys

This feature prevents the instrument from being operated using keys other than those registered as
user keys.
For details on how to register user keys, see section 9.1, “Registering User-Defined Menus.”

Procedure

Locking the keys

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap More to display the More 3/4 menu.

3. Tap Operation Lock. A password input window appears.
To cancel the operation, tap the “X” in the upper right of the window.

4. Enter the password. The default password is “1234.”
5. Tap LOCK. A message appears stating that the keys have been locked, and the menu
changes to the USER menu.
'|§:| Function 'E Function rh Function '|\:| Function
Optical Uncal Lock
|Alignment Warning —
off &
et il e _2- Change the
Wavelength CovelDisplay | password.
Shift Digit
< 0.000nm| ZJ
Level Shift Color Mode
- — PASSWORD ? Qo
Language
English| input new value
Set Clock J =~ (e E
= )l a]
[Wavelength 1 ?piration » E E »
o |7
Enter
= | LI
More 1/4 More 3/4 Return More 1/3
)= )
Note

If no user keys are registered, nothing will appear on the USER menu.
»  While the keys are locked, only the following panel controls can be used.
USER, HELP, and PRT SCN keys and POWER switch
 If you forget the password, initialize the data (ALL CLEAR). For the procedure, see section 9.9, “Resetting
the Instrument to Its Factory Default Settings.”
» The power switch is available even while the keys are locked. If you turn off the instrument in lock mode,
it will start in lock mode when the power is turned back on.
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9.2 Locking the Keys

Changing the password
5. Tap Change Password. A password input window appears.
6. Enters a new 4-digit password. A window appears for reentering the new password.

7. Reenter the password entered in step 6. A message appears indicating that the password has
been changed.

Note

» The characters that can be used for the password are numbers from 0 to 9.
» If you forget the password when the keys are locked, you will not be able to unlock. If you change the
password from the default, manage your password carefully.

Unlocking the keys

7. Press any of the locked keys (other than USER, HELP, PRT SCN keys or POWER switch). A
menu appears for unlocking the keys along with a warning message.

2. Tap Unlock. A password input window appears.

3. Enter the password. A message appears indicating that the keys have been locked, and the
menu changes to the USER menu.

[ Rer-ie R Function
i‘ PASSWORD ? Qo
input new value
~ (=]
][ e ]
[+][s1[e]
Enter

|
L0000
]

ﬁ
Cancel

b

Note

Even when the keys are locked, you can still use the instrument remote commands as usual. However, you
cannot unlock the keys when the instrument is in remote mode. In such a case, press UNDO/LOCAL to
switch the instrument to local mode, and then unlock the keys. For details on switching between local and
remote modes, see section 1.2 in the Remote Control User’'s Manual (IM AQ6373E-17EN).
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9.3 Measurement Items

Procedure

Alignment adjustment

>

The instrument has a built-in reference light source for alignment adjustments, and infrared
light is always being output from the optical output connector. Never look into the optical
output connector. Infrared light entering the eyes can cause severe injury and loss of vision.

French

>

AVERTISSEMENT

Cet instrument dispose d'une source de lumiére de référence intégrée pour les ajustements
d'alignement. La lumiére infrarouge est toujours émise depuis le connecteur de sortie optique.
Ne regardez jamais directement dans le connecteur de sortie optique. La lumiére infrarouge
risquerait de gravement vous blesser ou de provoquer une perte de vision.

Connect the instrument’s optical input connector and optical output connector using a 50/125 pm
SM (single mode) optical fiber.

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap Optical Alignment .

W

. Tap Execute. Alignment adjustment is executed automatically. When the alignment adjustment
finishes a few minutes later, the previous screen will appear.

If you tap Cancel while the alignment adjustment is in progress, it will be canceled.

Rem e .. I N oo sinn

Optical
Alignment -

Wavelength
Calibration

Wavelength
<Shiﬁ

Execute

0.000nm)|

Level Shift

0.000dB|

Wavelength

in
Air \[EIS

Optical
@\‘ |alignment

More 1/4 J [Iancel ‘
Note
» After executing an alignment, the instrument also performs internal wavelength calibration automatically.
 If you cancel an alignment adjustment, it will be invalid. The instrument will be in the same condition as it
was before the alignment adjustment was executed.
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9.3 Measurement Iltems

Wavelength calibration

This instrument can be calibrated using a light source that you provide.
However, the following light sources cannot be used for wavelength calibration.
Laser type
* When the specified wavelength is different from that of the calibration light source
 If the instrument’s wavelength error is greater than or equal to £0.5 nm, readjustment is
necessary. Contact your nearest YOKOGAWA dealer.
« If the calibration light source level is less than or equal to —40 dBm
Emission Line Light Source Type
* When the specified wavelength is different from that of the calibration light source
* If multiple emission lines are included in the calibration wavelength +0.5 nm range
 If the instrument’s wavelength error is greater than or equal to £0.5 nm, readjustment is
necessary. Contact your nearest YOKOGAWA dealer.
« If the calibration light source level is less than approximately -65 dBm (varies depending on
the wavelength)

e Connecting an external light source

7. Connect the external light source’s optical output connector to the instrument’s optical input
connector using a 5/125 ym SM (single mode) optical fiber.

Light source —

|
E N — )

i) Ly

SM optical fiber cable (5/125 pym)

Note
+ Use a 5/125 ym single mode optical fiber.
+ If a large diameter core optical fiber must be used, choose one with a core diameter of 100 ym or less.
Correct wavelength calibration may not be obtained when the core diameter is larger than 100 pm.

» Setting the type of external light source and the calibration wavelength value
2. Press SYSTEM. The SYSTEM menu appears.
3. Tap Wavelength Calibration.

Set the type of external light source (laser or gas cell absorption line) and the calibration
wavelength value. There are two ways to set the wavelength value:
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9.3 Measurement Items

* Laser type
Set the type of external light source (laser absorption line) and the calibration wavelength value.

4.
5.

Tap External Laser. A window appears for setting the wavelength of the external light source.

Set the laser wavelength value on the setting window. You can set the wavelength between
350 nm and 1200 nm.

If you tap Preset Cal Wavelength, you can select from the preset wavelengths.

Tap Execute. Wavelength calibration is executed. After the calibration finishes, the original
screen appears.

If you tap Cancel while the wavelength calibration is in progress, it will be canceled.

R Function ™ Function

Optical
|Alignment

Wavelength

Calibration -

'Wavelengtn Emission
Shift Line

0.000nm| 435.956nm|

Level Shift [Preset Cal ‘

Wavelength

J'
-

0.000d8 — Displays the preset wavelengths.

Wavelength
in

J0% Vacuurn
More 1/4
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9.3 Measurement Iltems

* Emission line light source type

4. Tap Emission Line. A window appears for setting the wavelength of the external light source.

5.  Set the wavelength value of the gas cell absorption line on the setting window. You can set the
wavelength between 350 nm and 1200 nm.

If you tap Preset Cal Wavelength, you can select from the preset wavelengths.

6. Tap Execute. Wavelength calibration is executed. After the calibration finishes, the original
screen appears.

If you tap Cancel while the wavelength calibration is in progress, it will be canceled.

'|§:| Function

'|‘:| Function

Calibration

‘Wavelength
Shi

0.000nm|
Level Shift

0.000dB|

External
Laser
445.000nm

Preset Lal
Wavelength

— Displays the preset wavelengths

Execute

S|

Wavelength
n

i T

[Eystem

fWavelength
|Calbration

More 1/4

T

Cancel

Note

It is not necessary to perform calibration on multiple wavelengths. If calibration is performed on multiple

wavelengths, only the results from the final calibration are applied.
» Preset Cal Wavelength displays either the wavelength in air or that in vacuum. Change the Wavelength
in Air/Vacuum setting (section 2.1) according to your measurement conditions.
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9.3 Measurement Iltems

Setting the auto offset

You can set whether to perform auto offset on the amplifier circuit in the instrument.

7. Press SYSTEM. The SYSTEM menu appears.
Tap More to display the More 2/4 menu.

“© N

Tap Auto Offset Setting. The auto offset setting menu appears.

N

Tap Auto Offset. The value toggles between On and Off. When set to On, auto offset is
enabled.

)

Tap Interval to set the auto offset execution interval.
(We recommend the default value of 10 min.)

le Function '|§:| Function 'h Function
Optical Remote [Auto Offset ‘
GP-1B|

Alignment Interface —
o]
[Wavelength J GP-IB. Interval

—Turns auto offset on or off

Calibration Seting 0 -—Set the offset execution
interval when auto
offset is on.

Setting
0.000nm|
Level Shift

Wavelength Network
Shift

0.000dB|

[Trig Input
Mode

Smpl Trig

[Trig Output
Mode

Off

[Wavelength [Auto Offset
in

Setting -
i Vacuur

{Auto Offcat
[ystem [System Isemng

More 1/4 J More 2/4 J return

Note
+ If the Auto Offset is Off, the offset can vary over time, and the level axis performance can degrade.

Normally, have this turned on.

*  When Auto Offset is On, is displayed in blue (highlighted during black-and-white display) at the

bottom of the screen.

Clearing measured data, analysis conditions, parameters, etc.

You can clear all measurement parameters (excluding remote interface parameters (GP-IB,
SOCKET, VXI-11)), display parameters, analysis parameters, and waveform display.

7. Press PRESET. A message appears for confirming the execution of the clear operation.

2. Tap Yes. The measured data and parameter settings are cleared. If you do not want to clear
them, tap No. The previous menu will appear.

Preset the instrument [x)

Are you sure ?
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9.3 Measurement ltems

Explanation

Alignment adjustment

Executes an optical axis adjustment of the optical section (monochromator) using the instrument’s
internal reference light source.

Wavelength calibration

Executes a wavelength calibration using the external light source (laser beam, emission line light
source).

The preset calibration wavelength values are the same regardless of the type of external light source.
Depending on the measurement wavelength setting of the instrument, it will be displayed as wavelength in air
or in vacuum.

Wavelength in air(AIR) Wavelength in vacuum(VACUUM)
441.565 nm 441.690 nm
487.986 nm 488.123 nm
632.816 nm 632.991 nm
1152.274 nm 1152.589 nm
404.656 nm 404.770 nm
435.834 nm 435.956 nm
546.074 nm 546.226 nm
763.511 nm 763.721 nm
881.941 nm 882.183 nm
912.297 nm 912.547 nm
992.319 nm 992.591 nm

During wavelength calibration, a message indicating that the offset is being adjusted is displayed in
the lower left corner and in the top center of the screen.

Auto offset

When Auto Offset is set to On, the offset of the internal ampilifier circuit is adjusted at the specified
time interval (default value: 10 min).

When Auto Offset is set to Off, auto offset adjustment will not be executed. When the setting

is changed from Off to On, an offset adjustment is executed immediately. If repeat sweep is in
progress, offset adjustment is executed when sweeping reaches 100%. If a single sweep is in
progress, offset adjustment is executed when the sweep is completed.

During offset adjustment, a message indicating that the offset is being adjusted is displayed in the
lower left corner and in the top center of the screen.

Note
 If, during offset adjustment, you operate the keys or use remote commands to execute a sweep, the
sweep will start after the offset adjustment is completed.

Clearing measured data, analysis conditions, parameters, etc.

You can clear all measurement parameters, display parameters, analysis parameters, and
waveform display. It is the same operation as when the instrument receives an *RST remote
command.

The following data is not cleared.

* Remote interface (GP-IB, SOCKET, VXI-11) settings

» Wavelength calibration data and alignment adjustment data

» Various type of data saved to internal memory
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9.4 Display Iltems

Procedure

Setting the UNCAL mark and warning display

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap More to display the More 3/4 menu.

3. Tap Uncal Warning. The value toggles between On and Off. When set to On, the UNCAL
mark and warning can be displayed.

'|R:| Function E Function

Optical Uncal .

lgnment waming . ——Turns Uncal warning on or off
@i

Wavelength Buzzer

Calibration

Wavelength Level Display

Shift Digit
0.000nm| 2

Level Shift Color Mode
0.000dB| [Color AW
Language
Engllst}
Set Clock J
User Key
Define
,
Wavelength Operation
in Lock
& vacuum
= |
More 1/4 J More 3/4 J

Turning the display off

This function temporarily turns the display off.

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap Display Off. The display turns off.

'|\:| Function 'h Function
Optical Remote
|Alignment Interface

GP-1B|
Wavelength GP-IB
Calibration Setting
[Wavelength Network
Shift Setting
0.000nm|
Level Shift
0.000dB|
Display Off
-—Turns off the display
[Trig Input.
Mode
Smpl Tri
ITrig Output
Mode
Off]
)
[Wavelength [Auto Offset
in Setting
Jj vocuun
= |

‘More /4 J ‘Mure 2/4 J

If you press a panel key or move the mouse, the display will turn on.
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9.4 Display Iltems

Changing the displayed language

You can set the language of the menus and setting windows to English or Chinese.

1.

N W N

Press SYSTEM. The SYSTEM menu appears.

Tap More to display the More 3/4 menu.

Tap Language.

Tap English or Chinese.

If you do not want to change the setting, tap Return.

™ Function ™ Function R Function
Optical Uncal E lish
Alignment Warning -l
o nglis
Wavelength Buzzer Chinese
Calibration ——Chinese
‘Wavelength Level Display
Shift Digit
0.000nm| 2|
Level Shift Color Mode
0.000dB| [Colorl:FAN
Languag:
English|
User Key
Define
Wavelength Operation
in Lock
Jal Vacuun)
More 174 More 3/4 Return ‘ .
g —‘—Returns to the previous menu

Correcting the displayed values

Setting the amount of wavelength shift

1.
2.
3.

Press SYSTEM. The SYSTEM menu appears.

Tap Wavelength Shift. A window appears for setting the amount of wavelength shift.

Enter the amount of wavelength shift on the window.

" Function
Optical

Alignment J

st o WVavelength shift

Wavelength
in

Air NEE
[System

More 1/4

i
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9.4 Display Items

Setting the amount of level shift
7. Press SYSTEM. The SYSTEM menu appears.
2. Tap Level Shift. A window appears for setting the amount of level shift.

3. Enter the amount of level shift on the window.

'|§:| Function
Optical
lignment

[Wavelength
Calibration

) M | S—

Wavelength
shift

0.000nm|
Level Shift

—Level shift

0.000dB|

EEENA

Wavelength
in

i I
More 1/4

Note

After you enter the amount of wavelength or level shift, it is applied to the displayed values when the next
measurement is performed.

Determining the amount of level shift
The amount of level shift is used to correct the loss of external isolators, filters, or other devices
connected to the instrument.

7. Set up a light source such as a DFB-LD with a spectrum width that is sufficiently narrower
than the instrument’s resolution setting (with a wavelength of 1310 nm or 1550 nm).

2. Connect the light source and the instrument using an optical fiber cord and set the instrument’s
resolution to 2 nm.

3. Perform a measurement to determine the peak level.

4. Disconnect the optical fiber cord from the instrument and connect it to a light power meter to
measure the light power.

5. Calculate the difference between the peak level value obtained from the instrument and the
power value obtained from the light power meter, and set this amount as the instrument’s level
shift.
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9.4 Display Items

Explanation

Turning the display off

This function temporarily turns the display off. Use this function when you are using the instrument
in a darkroom or similar environment in which the light from the screen has an effect on the work.
Select Display Off to turn off the backlight and display.

When remote commands have been used to turn the display off

If remote commands have been used to turn the display off, even if you perform panel key or
mouse operations to turn the display on, the following message will be displayed and the display
will be turned off after approximately 5 seconds.

[REMOTE]
DISPLAY turn off...

To keep the display turned on, use a remote command, or press UNDO/LOCAL to switch the
instrument from remote to local mode.

Display Language

The following items can be displayed in English or Chinese.
* Menu

 Title of parameter input windows

» Warnings and messages

Correcting the displayed values

WL SHIFT ****nm

This function sets the amount of wavelength shift.

When the wavelength shift is changed, the specified value is added to the display value on the
wavelength axis. The amount of wavelength shift is used to correct the differences in wavelength
display values among different measurement instruments.

You can set the value between —5.000 and 5.000 nm. You can set it in steps of 0.001 nm. When
COARSE is selected, you can set it in steps of 0.1 nm.

When you set the amount of wavelength shift, will appear highlighted at the bottom of the

screen.

LEVEL SHIFT***.***dB

This function sets the amount of level shift.

When the level shift is changed, the specified value is added to the display value on the level axis.
The amount of level shift is used to correct the loss of external isolators, filters, or other devices
connected to the instrument.

You can set the value between —60.000 and 60.000dB. You can set it in steps of 0.001dB. When
COARSE is selected, you can set it in steps of 0.1 dB.

When you set the amount of level shift, will appear highlighted at the bottom of the screen.

IM AQ6373E-01EN 9-13

dnjag walsAs n



9.5 Ethernet Communication

Procedure

Configuring the communication interface

7. Press SYSTEM. The SYSTEM menu appears.
Tap More to display the More 2/4 menu.

2.
3. Tap Remote Interface. The Remote Interface menu appears.
4. Tap NETWORK (SOCKET) or NETWORK (VXI-11) to set the communication interface to

Ethernet.
'EFunctiun [T | '|§:|Functinn
Optical Remote GP-IB.
lignment Interface »
NET(SOCKET)|
[Wavelength . .
firation Seting J —Socket communication
Wavelength Network . :
S 000 seting —VXI-11 communication
. nm|
Level Shift
0.000dB|
[Trig Input
Mode
Smpl Tii
Trig Output
Mode
Off|
[Wavelength [Auto Offset
in Setting
Il Vacuurn
= | E
More 1/4 J More 2/4 J rmu m
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9.5 Ethernet Communication

Configuring the network settings

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap More to display the More 2/4 menu.
3. Tap Network Setting. The Network Setting menu appears.

R Function " Function R Function
gt ierace J % 1 _set the TCP/IP parameters
NET(SOCKET)| J )
Tonath GP-IB Remote
ibr: S ettin 0. —_—
Calrat J etting ‘ Pt 7—Set the port number.
'Wavelength Network Command
? setting J =) |Formx o —Set the command format.
0.000nm| AQSS?SE'
e 225" 1 Set the user account
0.000d8| J "
Display Off Remote . .
Monitor —‘—Conflgure the remote monitor.

HA | .
o g \—_J_Set folder sharing.
ke \—‘

Wavelength
in

-—Set the timeout.

PXtEvacuum Infinite]
More 1/4 J’ More 2/4 J return

Setting the TCP/IP parameters

4. Tap TCPIIP Setting. The TCP/IP setting menu appears.
Configure IPv4 and IPv6 according to the network you are using.

Setting the IPv4
5. Tap AUTO (DHCP) or MANUAL.
To use a DHCP server, select AUTO (DHCP).

6. If you select MANUAL, set the IP address, subnet mask, and default gateway. If you
select AUTO, proceed to step 8.

Tap the IP address, subnet mask, and default gateway input boxes. A setting window
appears.

7. Set the IP address, subnet mask, and default gateway on the setting window.
Setting the IPv6

5. Tap AUTO or MANUAL.

6. If you select MANUAL, set the IP address, subnet prefix length, and default gateway. If
you select AUTO, proceed to step 8.

Tap the IP address, subnet prefix length, and default gateway input boxes. A setting
window appears.

7. Setthe IP address, subnet prefix length, and default gateway on the setting window.
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9.5 Ethernet Communication

8. When you finish setting all the items, tap Done.

TCP/IP Setting

o ™ Function

A. IPv4 SETTING

IPv4: @ENABLE ODISABLE v

A

OQAUTO(DHCP)  OMANUAL

IP ADDRESS:

SUBNET MASK: l:l

DEFAULT GATEWAY:

Select

Jo0
1NN
HNE

B. IPv6 SETTING

IPv6: [OENABLE| O DISABLE

OAUTO  ©@MANUAL

Done
IP ADDRESS: ‘2001 :0bd8:0000:0012:0000:0000:0000:0000 ‘

SUBNET PREFIX LENGTH:

DEFAULT GATEWAY: ‘2001 :0db8:0000:0012:0000:0000:0000:1230

fice/p
‘ IIsemng

Cancel

Setting the port number

4. Continuing from step

(not used with the VXI-11)

3, tap Remote Port No. A window appears for setting the port number.

5.  Set the port number on the setting window.

Setting the user account (not used with the VXI-11)

4. Continuing from step 3, tap Remote User Account. The Remote User Account menu

appears.

5. Tap User Name. A keyboard appears.

The default value is anonymous.

6. Enter the user name

using up to 11 alphanumeric characters. If the user name is set to

anonymous, you do not have to set a password.

Tap Password. A keyboard appears.

Enter the password using up to 11 alphanumeric characters.

/.
8.
rh Function '|§:| Function

TCP/IP User Name ‘

Setting -

ancrymou

Remote Password ‘

Port No. BT

10001 |

Command
Format
AOR3T3F|

Account

Remote User J

Morttor J

|

TIMEOUT

Infinite|

[Remote User
[Network laccount
setting

—Set the user name.

—Set the password.

Lke(um remm
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9.5 Ethernet Communication

Configuring the Remote Monitor

This function can be used to monitor the instrument’s screen and control the instrument from a

remote PC that is connected over TCP/IP.

4. Continuing from step 3, tap Remote Monitor. The remote monitor setting menu appears.

5. Tap Monitor Port. The value toggles between On and Off. A remote monitor can be connected
when the setting is on.

6. To disconnect the remote monitor, tap Disconnect. The monitor will be disconnected from the

PC.
" Function " Function
Monitor Por .
Seing J “™ 1_Turns monitor port on or off
ion

Remote
Port No.
10001

—Port number (fixed to 20001)

Command
Format
AORRT3F|

Account

Remote User J

Montor J

Disconnect

—Disconnects remote monitoring

|

11

TIMEQUT

Infinite|

Network
Setting
T

Remote
IMonitor

Lke(urn

Return

—

Setting folder sharing
The user area folder of the instrument’s internal memory can be shared with a PC.

4. Continuing from step 3, tap Folder Sharing. The Folder Sharing menu appears.

5. Tap Read Only. Directory sharing is enabled.

Tapping Disable will disable folder sharing.

N Function

[TcP/IP
Setting

™ Function

10001

Command
Format
AQE373E]

read Only

Remote User
|Account

1

Remote
Monitor

|-

TIMEOUT

Infinite|
Network
Isemng
retum

Folder
IISharmg
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9.5 Ethernet Communication

6. Connect your PC to the ETHERNET port on the rear panel of the instrument.

PC

; Ethernet Cable E_E

Connections

Connect a UTP (unshielded twisted-pair) cable or an STP (shielded twisted-pair) cable
that is connected to another device to the ETHERNET port on the rear panel of the
instrument.

AQB373E

« N
N

o R

N ]

Y

Note

* Be sure to use a straight cable through a hub when connecting a PC to the instrument.
* When using a UTP (straight) cable, make sure that it is a category 5 cable.

7. Onyour PC, run a Windows folder management program (e.g., File Explorer).

8. Inthe address bar, enter the IP address of the instrument.

If an authentication window appears, enter the following user name and password.

User name : user
Password . yokogawa

The User folder appears. This User folder is the shared folder.
Address bar
Shared folder

= = | 19216801
Home  Share  View

« v 4 05 Network » 19216801 ‘ MR ) O Search 192.168

7|:xo|

 Quick access. User

@ OneDrive -

I This PC
¥ 30 Objects
[ Desktop
[£ Documents
& Downloads
D Music
&=] Pictures
B videos

% Local Disk (C:)

b Network
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9.5 Ethernet Communication

Setting the remote timeout (not used with the VXI-11)
4. Continuing from step 3, tap Time Out. A setting window appears.

5.  Set the timeout value on the setting window.
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9.5 Ethernet Communication

Explanation

Configuring the network settings

Setting the TCP/IP parameters
Configure IPv4 and IPv6 according to the network that this instrument is connected to.
If both IPv4 and IPv6 are enabled, either one will be selected automatically according to the
network that this instrument is connected to.
* IPv4
If a DHCP server is available on the network that the instrument is connected to, an IP address
is automatically assigned to the instrument. In this case, select AUTO (DHCP) in the TCP/IP
settings.
* IPv6
“AUTO?” is usually used, but you can also set a fixed |IP address manually.
If you are setting the IP address manually, set also the subnet prefix length and default gateway.
Set the IP address and default gateway in hexadecimal notation.
For details about the network that you intend to connect the instrument to, contact your network
administrator.

REMOTE PORT NO. (not used with the VXI-11)
Set the port number to use to control the instrument remotely over the network (socket). (Default
value: 10001)
User authentication (not used with the VXI-11)
If you want to connect to the instrument from your PC over an Ethernet network, user authentication
is required. If the user name is anonymous, you do not have to enter a password.
The instrument supports plaintext authentication and the MD5 algorithm (RSA Data Security, Inc.
MD5 Message Digest Algorithm).
Remote monitoring
This function can be used to monitor the instrument's screen and control the instrument from a
remote PC that is connected to the instrument through a TCP/IP port.
To use this feature, you need remote monitoring software (not included). You cannot use the remote
monitoring port to perform remote control with normal remote commands.
For information on remote monitoring software, contact your nearest YOKOGAWA dealer.
User name and password
A user name and password are required to access the instrument using this function.
Enter the user name using up to 11 alphanumeric characters. If the user name is set to
anonymous, you do not have to set a password.
Enter the password using up to 11 alphanumeric characters.
MONITOR PORT
Enables and disables the remote monitor TCP/IP port.
If you set this to Off, the remote monitor will be disabled.
PORT NO.
This is the remote monitor TCP/IP port number. It is fixed to 20001. You cannot use this port to
perform remote control with normal remote commands.
DISCONNECT
If you tap this menu while remote monitoring is connected, remote monitoring with the external
PC will be disconnected. This menu can only be used when remote monitoring is connected.
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9.5 Ethernet Communication

Folder sharing
The user area folder of the instrument’s internal memory can be shared with a PC. When the user

area folder is shared, files in the folder can be copied to the PC over a network. Note that you
cannot save files to the instrument.

If you are prompted to enter a user name and password when accessing the instrument’s shared
folder from the PC, enter the following information.

User name: user

Password: yokogawa

Timeout period (not used with the VXI-11)
If no communication takes place for the specified time in remote mode, the communication is

automatically disconnected, and the mode changes to local.
When you change the timeout period, the elapsed time is reset.
You can set the time to Infinite (0 s) or between 1 and 21600 s (6 hours).
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9.6 Sounding the Buzzer

Procedure

7. Press SYSTEM. The SYSTEM menu appears.

2. Tap More to display the More 3/4 menu.
3.  Tap Buzzer. The Buzzer menu appears.
4. Tap Click or Warning. Each time you tap, the value switches between ON and OFF. When set
to ON, the buzzer sound is enabled.
™ Function N Function ™7 Function
Optical Uncal Click ‘
plignment g o onggBuUzzer when keys are used
Ecengh J o J - Wa'"i"goﬁ—Warning display buzzer
'Wavelength
shi
0.000nm|
Level Shift Color Mode
0.000dB| [Color AN
Language
English]
Set Clock J
User Key J
Define
[Wavelength 7 ?{E)Cekralion
i Air‘ J
= | =
More 1/4 J # More 3/4 J rmum ‘
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I 9.7 Displaying Manuals with the Help Feature

Procedure

7. Press HELP. An explanation appears for the displayed menu.

2. Tofinish, press any panel key.

IM AQ6373E-01EN
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9.8 Viewing the System Information

Procedure

Viewing the system information

7. Press SYSTEM. The SYSTEM menu appears.

N

Tap More to display the More 4/4 menu.

©

Tap System Information. The system information appears.

N

Tap Return to return to the previous menu.

N [ N // AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 Jun 21 09:44 IS N
™ Function Y Function - T el 2 " Function
Opical 0001
Al N
ignment System Information
Wavelength System Log
Calibration Mezs. | SSOFTWARE VERSION>
o MAIN(PRG): R00.33 ,
Wavelengih a CONTROL(PRG): R00.23
Shift i :
0.000nm 00 FPGA: R69.10
— | MOTOR(PRG): RO1.05
0S: R00.93
0.000dB|
Parameter 23 <SYSTEM INFORMATION> ' Licenses
nitialize I MODEL CODE: AQ6373E-10-L1-D
SERIAL NO.: 917509232 5
System
Information ) [ 300N MAC ADDRESS:
DHCP ENABLED(IPVA): No
i ) Updats
.......... 1P ADDRESS(IPV4): 0.0.0.0 (Networly
-50.0[| SUBNET MASK(IPV4): 0.0.0.0
[Wavelength Shut Down DEFAULT GATEWAY(IPv4): 0.0.0.0 ttpsd;)te
in 10.0 | . R
i 190 AUTO(IPVE): Yes
00l IP ADDRESS(IPV6): |
fren | SUBNET PREFIX LENGTH(IPVE): I
- DEFAULT GATEWAY(IPV6): ;
More 1/4 - More 4/ COMPUTER NAME:
-90.0H .
350! 000nm
COR |RES |LVL |WL |NOI AUT | AUT | AUT |SWP | SMO <
1 e[ [ [ [e) [ror[sa

9-24 IM AQ6373E-01EN



9.8 Viewing the System Information

Displaying or clearing the system log and copying to USB
memory

Viewing the system log
4. Continuing from step 3, tap System Log. The System Log menu appears.
5. Tap View. The system log is displayed on the screen.

6. Tap Done to return to the previous menu.

‘ d 201 202303171016

end 202303171016
System Log cear cl start 202303231633
> ear mode] 202303231633,A06373€,

Eps 201 202303231633
0SB Memory | end 202303231639
v Saves to start 202304071216

usB model 202304071216, AQ637 3E-10, ABS112345
201 202304071216
memory end 202304071217
start 202304071626

model 202304071626,AQ6373E-10,ABS112345
201 202304071626
end 202304071626
start 202304170906

model 202304170906, AQ637 3E-10, ABS112345
T 201 202304170906
(Network) end 202304170907
start 202305081714

model 202305081714,AQ637 3E-10,ABS112345
201 202305081714
end 202305081716

= 1 /7 AQ6373E OPTICAL SPECTRUM ANALYZER // 2023 May 15 1737 R Fynction

'h Function

[View ‘ System Log

(UsB)

Update ‘ ‘

start 202305081719 -V\ew
Frtem model 202305081719,A06373E-10,ABS112345 I_
Iwermzmon II 201 202305081719 I—

Return Return end 202305081720
start 202305091424
model 202305091424, AQ637 3E-10,ABS112345

Clearing the system log

7. Tap Clear. When a confirmation message appears, tap Yes. The system log will be cleared.

Saving the system log to USB memory

8. Connect a USB memory device, and then tap Save to USB Memory. The system log will be
saved to the USB memory device.

File name: SystemLog.txt
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9.8 Viewing the System Information

Viewing the open source software (OSS) license

4. Continuing from step 3, tap Licenses. The Licenses menu appears.

5.  From the list showing the firmware and installed applications, tap the software you want to
view the license information of, or move the cursor to the software and tap Select.

The OSS license information will appear.

6. To close the license information, tap the “X” in the upper right of the window.

9 Function 1/ AQE373E OPTICAL SPECTRUM ANALVZER /7. — _ 23 Jun 06 1 "7 Function
TRA 40001: 850.0340nm 0.23dBm . SEE
TRA 20002 850.0340nm 0.23dBm L A
o /BLK
0004
System Log 0005: i ]—Move the cursor
sTART||  Licenses 0 linm
RES; ha)
203 | | Firmware | [
‘ DFB-LD Test | [
0.3[REF- ‘ FIP ‘ ,,,,,
dem| Select .
‘ FP-LD Test | |- ?'5p|aY§ the OS.S
license information
dorf| | LED Test ||
‘ SClaser Test ||
397 ‘ Support file builder ‘ ,,,,,

10.0 |- WDM Test ‘ ,,,,,
dB/D
-59.7) -+ PAGE1/1 [ |:‘L eeeeeee

rrrrrrrr T T . I ; T ;

| | | | | | | Close
H H H H H § H \Window

79.7] : : : : : L :
847.514nm inVacuum  850.014nm 0.50nm/D 852.514nm

srC [GEE AUT | AUT [ AUT [AUT [swP [smo <
paslt] 12 OFs ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH‘ ‘ RPT ‘ SGL

COR |RES |LVL WL [|NOI
SIZ | COR | SHF |SHF | MSK

Explanation

The following items are displayed as system information.
Software version

MAIN(PRG)

CONTROL(PRG)

FPGA Version of the installed software
MOTOR(PRG)

0S

System information

MODEL CODE Model
SERIAL NO. Serial number
MAC ADDRESS MAC address of the Ethernet port

DHCP ENABLED(IPv4)
IP ADDRESS(IPv4)
SUBNET MASK(IPv4)
DEFAULT GATEWAY(IPv4)

AUTO(IPVE) TCP/IP settings

IP ADDRESS(IPv6)

SUBNET PREFIX LENGTH(IPv6)

DEFAULT GATEWAY (IPv6)

COMPUTER NAME Computer name (device name on the network)
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9.9

1.

S NS N

Resetting the Instrument to Its Factory Default
Settings

Procedure

Press SYSTEM. The SYSTEM menu appears.
Tap More to display the More 4/4 menu.

Tap Parameter Initialize. A menu appears for setting the items to be initialized.

Select the initialization type according to the items you want to initialize.

Tap Execute. Initialization is executed.

To cancel, tap Cancel.

'E Function

" Function

T Function

Optical
Alignment

Parameter
Clear

—Initialize parameters.

Wavelength
Calibration

Wavelength
Shift
0.000nm|

Cal Data
Clear

—Initialize calibration data.

Level Shift

0.000dB|

Parameter
Initialize

| )

(Al Clear

—Initialize parameters and calibration data.

i

[Test Mode

s
Information J

[Wavelength Shut Down

" Air NET| (

@\‘ | miaize
More 1/4 J » More 4/4 J rancel

Explanation

You can reset the instrument to its factory default settings.
However, the following items will not be initialized.

TCP/IP Setting

Remote User Account
The following three types of initialization are available depending on the items to be initialized.

Parameter Clear

The parameter setting value of each function is initialized.
The waveform data of traces A to G is also initialized.
Use this to initialize the instrument to the default condition.

Cal Data Clear

Alignment adjustment value, wavelength calibration value, and resolution calibration value are

initialized.
All Clear

All parameter values, data as well as wavelength calibration value and alignment adjustment

value are initialized.

IM AQ6373E-01EN
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9.9 Resetting the Instrument to Its Factory Default Settings

The default values for each setting are shown below.

SWEEP

Function Default value Maximum value Minimum value
Sweep Marker L1-L2 (Off/On) Off - -
Sweep Interval Minimum=0 99999 Minimum=0
CENTER

Function Default value Maximum value Minimum value
Center (nm) 775.000 1200.000 350.000
(Center (THz)) (553.1885) (856.5000) (250.0000)
(Center (cm™)) (18452.381) (28571.000) (8334.000)
Start (nm) 350.000 1200.000 1.000
(Start (THZz)) (249.8270) (856.5000) (10.0000)
(Start (cm™)) (8333.381) (28571.000) (1000.000)
Stop (nm) 1200.000 1625.000 350.000
(Stop (THz)) (856.5499) (999.9000) (250.0000)
(Stop (cm™)) (28571.381) (38690.000) (8334.000)
AUTO CENTER Off/On Off - -

SPAN

Function Default value Maximum value Minimum value
Span (nm) 850.00 850.00 0/0.5
(Span (THz)) (606.72) (610.00) (0/0.05)
(Span (cm™)) (20238.0) (20238.0) (0/0.5)
Start (nm) 350.000 1200.000 1.000
(Start (THz)) (249.8270) (856.5000) (10.0000)
(Start (cm™)) (8333.381) (28571.000) (1000.000)
Stop (nm) 1200.000 1625.000 350.000
(Stop (THz)) (856.5499) (999.9000) (250.0000)
(Stop (cm™)) (28571.381) (38690.000) (8334.000)
Onm Sweep Time Minimum 50 Minimum

LEVEL
Function Default value Maximum value | Minimum value
-10.0 (Lo 30.0 (Lo -90.0 (Lo
Reference Level (100pvvguégan) UOOOInV&(dﬂeaﬂ)ﬂ.OOpVV&Uﬁzaﬂ)
Log Scale 10.0, On 10.0 0.1
Linear Scale Off - -
Linear Base Level 0 REFx0.9 0.00
Auto Ref Level (Off/On) Off - -
Level Unit (dBm dBm/nm (dBm/THz)) dBm - -
Sub Log 5.0, On 10.0 0.1
Sub Linear 0.125, Off 1.250 0.005
Sub Scale**.*dB/km 5.0, OFF 10.0 0.1
Sub Scale**.*%/D 10.0, Off 125.0 0.5
Offset Level 0.0 99.9 -99.9
Length 0.0 99.9 -99.9
Auto Sub Scale (Off/On) Off - -
Y Scale Division 10 10 8
Y Scale Setting |Ref Level Position 8 10 0
Sub Ref Level Position 5 10 0
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9.9 Resetting the Instrument to Its Factory Default Settings

SETUP
Function Default value Maximum value Minimum value
0.02
Resolution (nm) 1 o 10 0.05(Li_mited mod_el)
5(Limited model) |0.01(High resolution
model)
Sensitivity Select N/AUTO - -
Sensitivity o __Approx. —60 . 48 . A
Sensitivity Level (dBm) |(varies depending on the|(varies depending on|(varies depending on
instrument) the instrument) the instrument)
Average Times 1 999 1
Sampling Points (Auto) Auto - -
Sampling Points <Samoling Points auios| 200001 101
. Calculation value of
Sampling Interval (nm) <Sampling Points Auto> SPAN/100 0.001
Pulse Light Measure Off - -
Gate Gate Sampling Interval 100.0 1000.0 0.1
Setting Gate Logic Posi - -
Measure Delay 100.0 1000.0 0.1
Edge (Rise/Fall) RISE - -
Trigger Delay (us) 0 100000 0
Setting Trig Input Mode Smpl Trig - -
Trig Output Mode Off - -
Horizontal Scale (nm/THz/cm™") nm - -
Resolution Correction (Off/On) Off - -
Smoothing (Off/On) Off - -
Fiber Core Size (Small/Large) Small - -
ZOOM
Function Default value Maximum value Minimum value Notes
Zoom Center (nm) 775.000 1200.000 350.000
(Zoom Center (THz)) (553.1885) (856.5000) (250.0000)
(18452.381) (28571.000) (8334.000)
850.000 850.0 0.1 The Center,
(Zz():c;:qss?;;n(?mz)) (606.72) (610.00) (0.01) Span, Start, and
(20238.0) (20238.0) (0.1) Stop values are
Zoom Start (nm) 350.000 1199.950 1.000 not saved iq the
(Zoom Start (THz)) (249.8270) (856.4950) (10.0000) setup data fl!e
(8333.381) (28570.950) (1000.000) (STE extension).
Zoom Stop (nm) 120.000 1625.000 350.050
(Zoom Stop (THz)) (856.5499) (999.9000) (250.0050)
(28571.381) (38690.000) (8334.050)
Overview Display (Off/L/R) R - - -

IM AQ6373E-01EN
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9.9 Resetting the Instrument to Its Factory Default Settings

TRACE
Function Default value Maximum Minimum
value value
Active Trace (A/B/C/D/E/F/G) A - -
View DISP ) )
(B, C, D, E, F, G: BLANK)
FIX TRACE B/C/D/E/FIG - -
Max Hold
Hold (B, D, E: Min Hold - -
C, E, G: Max Hold)
Roll Average 2 100 2
Log Math C=A-B(LOG) - -
Caleulate C 5 car Math) (C=A+B(LIN)) - -
Log Math (F=C-D(LOG)) - -
Calculate F (Linear Math) (F=C+D(LIN)) - -
Power/NBW (F=Pwr/NBW A)
Log Math (G=C-F(LOG)) - -
(Linear Math) (G=C+F(LIN)) - -
(Normalize) (G=NORM A) - -
(G=CRV FIT A) - -
(Threshold) (20) 99 0
(Curve Fit) (Operation Area) (ALL) - -
Calculate G
(Fitting Algorithm) (GAUSS) - -
(G=PKCVFIT A) - -
(Threshold) (20) 99 0
(Peak
Curve Fit) | (Operation Area) (ALL) - -
(Fitting Algorithm) (GAUSS) - -
Source Trace A - -
Trace Copy —
Destination Trace B - -
Label /I AQ6373E OPTICAL i i
SPECTRUM ANALYZER //
Noise Mask OFF - -
Mask Line (VERT/HRZN) HRZN - -
Trace Highlight Off - -
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9.9 Resetting the Instrument to Its Factory Default Settings

MARKER
Function Dve;ﬁ:gt Maximum value Minimum value Notes
Maker Active (Off/On) Off - - The Maker
Active and
Set Marker
values are
(Set Marker) (Set) 1 1024 1 not saved
in the setup
data file (STE
extension).
. Normal
(Marker Setting) Maker - - -
WL=1200.0000 WL=350.0000
Line Marker 1 (Off/On) Off (FREQ=856.54988) (FREQ=249.82705) -
(WNUM=28578.4286) | (WNUM=8333.3333)
WL=1200.0000 WL=350.0000
Line Marker 2 (Off/On) Off (FREQ=856.54988) (FREQ=249.82705) -
(WNUM=28578.4286) | (WNUM=8333.3333)
. LOG=50.00 LOG=-210.00
Line Marker 3 (Off/On) Off | (LINEAR=1.000E+05 mW)| (LINEAR=0.000pW) -
. LOG=50.00 LOG=-210.00
Line Marker 4 (Off/On) Off | (LINEAR=1.000E+05 mW)| (LINEAR=0.000pW) -
Marker Display Offset - - -
Marker Auto Update (Off/On) Off - - -
Marker Unit (nm/THz) nm - - -
Search/Ana Marker L1-L2 (Off/On) Off - - -
Search/Ana Zoom Area Off/On On - - -
Sweep Marker L1-L2 (Off/On) Off - - -
PEAK SEARCH
Function Default value Maximum value | Minimum value
Peak Search On - -
Bottom Search Off - -
Set Marker 1 1024 1
Auto Search (Off/On) Off - -
Mode Diff 3.00 50.00 0.01
Search/Ana Marker L1-L2 (Off/On) Off - -
Search/Ana Zoom Area (Off/On) On - -
Search Mode SINGL/MULTI SINGL - -
. . Threshold 50.00 99.99 0.01
Multi Search Setting Sort by (WL/LVL) WL - :
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9.9 Resetting the Instrument to Its Factory Default Settings

ANALYSIS
Function Default value Maximum Minimum Notes
value value
Spec Width THRESH - - -
Analysis 1 DFB-LD - - -
Analysis 2 OSNR(WDM) - - _
Spec Width Thresh 3.00 50.00 0.01 -
The Switch
TRACE&TABLE/TABLE/ aD;Zprlii/ ::\I/:ZS
(Switch Display) | TRACE/GRAPH&TABLE/ | TRACE&TABLE - - )

GRAPH in the setup
data file(STE
extension).

Auto Analysis (Off/On) Off - - -
Search/Ana L1-L2 (Off/On) Off - - -
Search/Ana Zoom Area (Off/On) On - - -
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9.9 Resetting the Instrument to Its Factory Default Settings

Parameter Setting

Function Default value |[Maximum value/Minimum value
THRESH LEVEL 3.00 50.00 0.01
THRESH K 1.00 10.00 1.00
MODE FIT OFF B -
THRESH LEVEL1 3.00 50.00 0.01
ENVELOPE THRESH LEVEL?2 13.00 50.00 0.01
K 1.00 10.00 1.00
THRESH LEVEL 20.00 50.00 0.01
RMS K 2.35 10.00 1.00
THRESH LEVEL 20.00 50.00 0.01
PEAKRMS K 2.35 10.00 1.00
THRESH LEVEL 3.00 50.00 0.01
NOTCH K 1.00 10.00 1.00
TYPE BOTTOM - -
ALGO (ENVELOPE/THRESH/
> RMS/P(K-RMS) THRESH - -
E - THRESH 20.00 50.00 0.01
o 2 (THRESH2) 20.00 50.00 0.01
o= K 1.00 10.00 1.00
N4 MODE FIT (ON/OFF) OFF - -
MODE DIFF 3.00 50.00 0.01
SMSR MODE (SMSR1/SMSR2/
SMSR3/SMSR(4) SMSR1 - -
- SMSR MASK 0.00 99.99 0.00
2 MODE DIFF 3.00 50.00 0.01
2 SIDE MODE POWER (TRACE
DATA/NORMALIZED ( TRACE DATA ) )
(BANDWIDTH) 0.10 1.00 0.01
ALGO (RMS/PK RMS) RMS - -
alo THRESH 20.00 50.00 0.01
el K 235 10.00 1.00
& (MODE DIFF) 3.00 50.00 0.01
&
2 SPAN 0.40 500.00 0.01
2
MODE DIFF 3.00 50.00 0.01
NOISE ALGO (AUTO-FIX/ PIT - -
MANUAL-FIX/AUTO-CTR/
MANUAL-CTR/PIT)
NOISE AREA PIT - -
z (MASK AREA) - - -
3 (FITTING ALGO (LINEAR/ - - -
GAUSS/LORENZ/3RD
POLY/4TH POLY/5TH POLY))
NOISE BW 0.10 1.00 0.01
SIGNAL POWER PEAK - -
(INTEGRAL RANGE) 10.0 999.9 1.0
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9.9 Resetting the Instrument to Its Factory Default Settings

Function Default value |[Maximum value/Minimum value
T ALGO (ENVELOPE/THRESH/ PK-RMS - -
5 RMS/PK-RMS)
2 THRESH 20.00 50.00 0.01
= (THRESH2) 20.00 50.00 0.01
x K 2.35 10.00 1.00
ﬁ (MODE FIT (ON/OFF)) OFF - -
o MODE DIFF 3.00 50.00 0.01
- ALGO
5 (ENVELOPE/THRESH/RMS/PK-|  PK-RMS - -
z RMS)
= THRESH 20.00 50.00 0.01

- § (THRESH?2) 20.00 50.00 0.01

=12 K 2.35 10.00 1.00

= (MODE FIT (ON/OFF)) OFF - -
= MODE DIFF 3.00 50.00 0.01
2
5 % OFFSET LEVEL 0.00 10.00 -10.00
Fa

ALGO (ENVELOPE/THRESH/
_ RMSIPICRMS) PK-RMS ] ]
2 THRESH 20.00 50.00 0.01
W (THRESH?2) 20.00 50.00 0.01
O K 2.35 10.00 1.00
(MODE FIT (ON/OFF)) OFF - -
MODE DIFF 3.00 50.00 0.01
E Qk/l%(/)P(KEE\,\/AESL)OPE/THRESH/ THRESH ] ]
2 THRESH 3.00 50.00 0.01
= (THRESH2) 20.00 50.00 0.01
e K 1.00 10.00 1.00
ﬁ MODE FIT (ON/OFF) OFF - -
@ MODE DIFF 3.00 50.00 0.01
ALGO (ENVELOPE/THRESH/ RMS ] ]
al T RMS/PK-RMS)

1,9 THRESH 20.00 50.00 0.01
i (THRESH2 ) 20.00 50.00 0.01
=4 K 2.35 10.00 1.00

$ MODE FIT (ON/OFF) OFF - -

MODE DIFF 3.00 50.00 0.01

2

5 C;) OFFSET LEVEL 0.00 10.00 -10.00

Fa
SMSR MODE (SMSR1/SMSR2/
SMSR3/SMSR(4) SMSR1 - -
SMSR MASK 0.00 99.99 0.00
SIDE MODE POWER (TRACE

SVSR DATA/NORMALIZED) ( TRACE DATA ) )
(BANDWIDTH) 0.10 1.00 0.01
Mode Diff 3.00 50.00 0.01

POWER |POWER OFFSET 0.00 10.00 -10.00
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9.9 Resetting the Instrument to Its Factory Default Settings

Function | Default value [Maximum value/Minimum value
- ALGO (ENVELOPE/THRESH/RMS/PK-RMS) - -
ﬁ :|: THRESH 50.00 0.01
= (THRESH?2) 50.00 0.01
8 s K 10.00 1.00
2 MODE FIT (ON/OFF) - -
' MODE DIFF 50.00 0.01
SMSR MODE (SMSR1/SMSR2/SMSR3/SMSR4) - -
SMSR MASK 99.99 0.00
% MODE DIFF 50.00 0.01
2 SIDE MODE POWER (TRACE DATA/ i ]
NORMALIZED
(BANDWIDTH) 1.00 0.01
[9p]
4
= SPAN 500.00 0.01
2
SSER ALGO (IEC Std./CurveFit) - -
MODE DIFF 50.00 0.01
. ANALYSIS AREA 100.00 0.01
& (FITTING AREA) 100.00 0.01
g MASK AREA 100.00 0.01
o4 FITTING ALGO (GAUSS/LORENZ/3RD
o POLY/4TH POLY) ) )
@ BANDWIDTH 1.00 0.01
SIGNAL POWER (PEAK/INTEGRAL) - -
| 10.0 999.9 1.0

IM AQ6373E-01EN 9-35

dnjag walsAs =



OSNR(WDM)

Function Default value [Maximum value/Minimum value
s THRESH LEVEL 20.0 99.9 0.1
-
mwo9Q
ZEZ
ZQF  |MODEDIFF 3.0 50.0 0.1
TF LW
owo
DISPLAY MASK OFF 0.0 -100.0
o NOISE ALGO
Z (AUTO-FIX/MANUAL-FIX/ AUTO-FIX . -
E AUTO-CTR/MANUAL-CTR/PIT)
7 NOISE AREA AUTO 10.00 0.01
5 (MASK AREA) - - -
= (FITTING ALGO (LINEAR/
o) GAUSS/LORENZ/3RD LINEAR - -
o POLY/4TH POLY/5TH POLY))
L NOISE BW 0.10 1.00 0.01
Z DUAL TRACE (ON/OFF) OFF - -
DISPLAY TYPE (ABSOLUTE/
Q DRIFT(MEAS)) ABSOLUTE - -
= CH RELATION (OFFSET/
g SPACING) OFFSET - -
> REF CH HIGHEST 1024 1
3 OUTPUT SLOPE (ON/OFF) OFF - -
2 POINT DISPLAY (ON/OFF) ON - -
OSNR DISPLAY (ON/OFF) ON - -
o SIGNAL POWER (PEAK/ ] ]
@ Z INTEGRAL) PEAK
EE GHz 10.0 999.9 1.0
Lu INTEGRAL RANGE
©a ( ) laB - 99.99 0.01
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9.9 Resetting the Instrument to Its Factory Default Settings

Function Default value |[Maximum value/Minimum value
X m
= > SW (ON/OFF) ON - -
a3
=
TZ2  |Sw(ON/OFF) ON - -
o=
-1
T SW (ON/OFF) ON - -
x o ALGO (THRESH/RMS) THRESH - -
gz THRESH LEVEL 3.00 50.00 0.01
&o K 1.00 10.00 1.00
Oz MODE FIT (ON/OFF) OFF - -
= MODE DIFF 3.00 50.00 0.01
X SW (ON/OFF) ON - -
o = - ALGO (THRESH/RMS) THRESH - -
W | = THRESH LEVEL 3.00 50.00 0.01
TS K 1.00 10.00 1.00
o MODE FIT (ON/OFF) OFF - -
MODE DIFF 3.00 50.00 0.01
W T SW (ON/OFF) ON - -
e THRESH LEVEL 3.00 50.00 0.01
r=s MODE DIFF 0.500 50.000 0.001
SW (ON/OFF) ON - -
« ALGO (THRESH/PK LEVEL) THRESH - -
= THRESH LEVEL 3.00 50.00 0.01
" K 1.00 10.00 1.00
@ MODE FIT (ON/OFF) OFF - -
X MODE DIFF 3.00 50.00 0.01
© CH SPACE 0.40 50.00 0.00
(SEARCH AREA) 0.01 10.00 0.01
E -
E > SW (ON/OFF) ON ; ;
O
[a1]
=
22
EY SW (ON/OFF) ON - -
2L
S
E SW (ON/OFF) ON - -
E ﬁ z ALGO (PEAK/BOTTOM) BOTTOM - -
o @ g THRESH LEVEL 3.00 50.00 0.01
E <;‘ MODE DIFF 3.00 50.00 0.01
T SW (ON/OFF) ON - -
Sk ALGO (PEAK/BOTTOM) BOTTOM - -
o= THRESH LEVEL 3.00 50.00 0.01
MODE DIFF 3.00 50.00 0.01
SW (ON/OFF) ON - -
X ALGO (PEAK/BOTTOM/
F_i' BOTTOM LVL) BOTTOM i )
2 THRESH LEVEL 3.00 50.00 0.01
e MODE DIFF 3.00 50.00 0.01
O CH SPACE 0.40 50.00 0.00
(SEARCH AREA) 0.01 10.00 0.01
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9.9 Resetting the Instrument to Its Factory Default Settings

FILE
Function Default value Maximum | Minimum Notes
value value
The DRIVE
value is not
DRIVE INT/EXT INT - . [|savedinthe
setup data
file (STE
extension).
Trace File Type Binary - - -
o All Trace |File Type Csv - - -
g Graphics Black&White/ Color/Preset Color Color - - -
File Type PNG - - -
Date Time ON - - -
Label ON - - -
Data Area ON - - -
Data —
Condition ON - - -
Trace Data OFF - - -
Write Mode Overwrite -
Item Select Trace - - -
Auto File Name (Num/Date) Num -
APP
Function Default value Maximum | Minimum Notes
value value
Cursol/Scale Cursol Select | C1 (Off) - -
LOGGING ITEM WDM - -
LOGGING MODE MODE2 - -
MINIMUM INTERVAL 1s - -
TEST DURATION 00.00:00:10 T 1t
PEAK THRESH TYPE| ABSOLUTE - -
Logging THRESH(ABS) -60.00 +20.00 -100.00
o Parameter | THRESH(REL) 20.00 99.99 0.01
-g) CH MATCHING A
§ THRESH 0.10 1.00 0.01
| Setp TRACE LOGGING OFF - -
0 DESTINATION
MEMORY INTERNAL - -
Analysis
Parameter See the WDM, PEAK, MULTI-PEAK, and DFB-LD columns of ANALYSIS.
Chamel  SIde : :
Table Table Mode CURR - -
Setting (Summary Type) (MAXMIN) - -
g?st;ay ABS ) )

T 99.23:59:59 (when the MINIMUM INTERVAL is set to SWEEP TIME)
Maximum measurement count x minimum interval (when not set to SWEEP TIME)
11 MINIMUM INTERVAL value (the same as that for 1s when SWEEP TIME is used)

9-38
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9.9 Resetting the Instrument to Its Factory Default Settings

SYSTEM
. Maximum | Minimum
Function Default value value value Notes
£ c
2.2 |External Laser 632.991 1200.000 | 350.000 -
©
35
tgv g (Emission Line) 435.956, OFF| 1200.000 350.000 -
Wavelength Shift 0.000 5.000 -5.000 -
Level Shift 0.000 60.000 -60.000 -
Wavelength in (Air/Vacuum) Vacuum - - -
Remote Interface GP-IB - - -
GP-IB |My Address 1 30 0 -
Setting | Command Format AQ6373E - - -
. | IPv4 SETTING AUTO - -
TCP/IP Setting
IPv6 SETTING DISABLE - - The IP address,
Remote Port No. 10001 65535 1024  |subnet mask, and
o | Command Format AQ6373E - - default gateway
f= - values are not saved
§ Remote User Account anonymous - - in the setup data file
% |Remote |Monitor Port (Off/On) On - - (STE extension).
o .
2 |Monitor |port No. 20001 (FIX) - -
()
Z The Folder Sharing
) . value is not saved
Folder Sharing Disable - - in the setup data file
(STE extension).
TIMEOUT Infinite 21600 0 (Infinite) -
Trig Input Mode Smpl Trig - - -
Trig Output Mode Off - - -
— o|Auto Offset (Off/On) On - - -
L%c
S £
< O @ |Interval 10 999 10 -
Uncal Warning (Off/On) On - - -
E’ Click (Off/On) On - - -
N
@ | Warning (Off/On) On - - -
Level Display Digit 2 3 1 -
Color Mode (Color/B&W) Color - - -
The Language value
is not saved in the
setup data file (STE
Language English - - extension)
It will be initialized by
Parameter Initialize >
All Clear.
YR-MO-DY On - - The date and time
Set settings are stored in
MO-DY-YR Off - - the instrument but not
Clock . !
in the setup data file
DY-MO-YR Off ) _ (STE extension).
*: Will not be initialized.
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Appendix

Appendix 1 Data Calculation Algorithms for
Spectrum Widths

The instrument can calculate spectrum widths of waveforms being displayed. This section provides
four types of spectrum width calculation methods as well as algorithms for the notch width
calculation.

THRESH method

This method is used to obtain the spectrum widths of two points, which are lower than the peak
level by a threshold value (THRESH [dB]) specified by a parameter, as well as their center
wavelengths.

The following table shows the details of the parameters of the THRESH method.

Parameter |Abbreviation |Default value [Range Unit |Description

THRESH TH 3.00 0.01 to 50.00 dB Threshold value

K K 1.00 1.00 to 10.00 - Multiplying factor

MODE FIT |[MODE FIT OFF ON / OFF - Sets whether the half of maximum
point is aligned to the mode peak.

Algorithms differ depending on the number of mode peaks. Algorithms for these numbers are
described below.

One mode peak

Threshold value

AN

M AC A2

* A mode search is performed to obtain the mode peaks.
» Wavelengths, which cross the line below the mode peak by the threshold value (THRESH1[dB]),
are assigned to A1 and A2.
* New A1 and A2 are obtained by multiplying factor K to the original A1 and A2 according to the
following equations.
N'C = (A2+A1)/2
M =Kx (M -=NC)+\C
A2 =Kx (A2-NC)+\NC
» The spectral width is determined from the following equation.
AN =A2 - M
» Center wavelength AC is determined from the following equation.
AC=(A2+A1)/2

Note

If “MODE FIT” is set to ON for one mode peak, the spectral width AA and the center wavelength AC will
become as follows.

AA=0.0000 nm

AC = mode peak wavelength

IM AQ6373E-01EN
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

Two or more mode peaks

A

Threshold value

[
VY

AA("MODEFIT"ON)  \J
AA ("MODE FIT” OFF) |

N /!
M M A2 A2’

+ If “MODE FIT” is ON, the wavelengths of the mode peaks, which are outermost from the
threshold value (THRESH[dB]) among the mode peaks, are assigned to A1 and A2.
If “MODE FIT” is OFF, the wavelengths, which are located outside A1 and A2, and which

cross the line below the mode peak with the largest mode peak level by the threshold value

(THRESHI[dB]), are assigned to A'1 and A'2.

» If “MODE FIT” is ON, New A1 and A2 are obtained by multiplying factor K to the original A1 and

A2 according to the following equations.

When “MODE FIT” is ON
NC=(A2+M1)/2

M =K x (M —NC)+\C
A2 =K x (\2—NC) + NC

When “MODE FIT” is OFF
NC=(N2+A"1)/2

A1 =K x (A1 =NC)+NC
N2 =K x (2= ANC) + NC

» The spectral width is determined from the following equation.
AN = A2 — M (when “MODE FIT” is ON)
AN = N2 — N1(when “MODE FIT” is OFF)

» Center wavelength AC is determined from the following equation.
AC = (A2 + A)/2 (when “MODE FIT” is ON)
AC = (N2 + N'1)/2 (when “MODE FIT” is OFF)

MODE displayed in the data area are to be the number of mode peaks between A1 and A2.
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

ENVELOPE (envelope curve) method

This method is used in conjunction with a straight line (envelope) connecting mode peaks to obtain
the spectrum widths of the two points, which are lower than the peaks by a configured threshold
value (THRESH [dB]), as well as their center wavelengths.

The following table shows the details of the parameters of the ENVELOPE method.

Parameter |Abbreviation|Default value |Range Unit Description

THRESH 1 |TH1 3.00 0.01 to 50.00 dB Threshold value

THRESH2 [TH2 13.00 0.01 to 50.00 dB Threshold value when the
number of modes is calculated

K K 1.00 1.00 to 10.00 - Multiplying factor

Algorithms differ depending on the number of valid mode peaks.

Valid mode peaks mean the mode peaks, among the mode peaks obtained from a mode search,
whose level (LOG) is equal to or greater than the line that is below the peak level by the lower limit
(THRESH2).

Algorithms for these numbers of valid modes are described below.

One valid mode peak

Threshold value

M AC A2

* A mode search is performed to obtain the mode peaks.
» Wavelengths, which cross the line below the mode peak by the threshold value (THRESH 1[dB]),
are assigned to A1 and A2.
* New A1 and A2 are obtained by multiplying factor K to the original A1 and A2 according to the
following equations.
NC=(A2+A\1)/2
M=Kx (M -=NC)+\NC
A2 =Kx (A2-NC)+\C
» The spectral width is determined from the following equation.
AN =A2 - M
» Center wavelength AC is determined from the following equation.
AC=(A2+A\1)/2
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

Two valid mode peaks

Threshold value

M A2

* The levels (LOG) of the two valid mode peaks are assigned to LG1 and LG2 in order from the
left.

* A1 and A2 are determined using the following method.

* When |LG2-LG1| < threshold value (THRESH 1[dB]), A becomes A1 and A2 from the left.

* When |LG2-LG1]| > threshold value (THRESH 1[dB])
Two valid mode peaks are connected with a straight line (envelope).
If LG1>LG2, the wavelength for the left mode peak is assigned to A1. The wavelength of the
point where the line below the peak level by the threshold value (THRESH 1[dB]) and the straight
line (envelope) cross is assigned to A2.
If LG1<LG2, the wavelength for the right mode peak is assigned to A2. The wavelength of the
point where the line below the peak level by the threshold value (THRESH 1[dB]) and the straight
line (envelope) cross is assigned to A1.

* New A1 and A2 are obtained by multiplying factor K to the original A1 and A2 according to the
following equations.
NC=(A2+\1)/2
M =Kx (M -NC)+\C
A2 =Kx (A2-NC)+\NC

» The spectral width is determined from the following equation.
AN = A2 — A1

» Center wavelength AC is determined from the following equation.
AC=(A2+A1)/2
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

Three or more valid mode peaks

A

Threshold value

\i

IVAVAVERAVAV

M A2

* The levels (LOG) of three or more valid mode peaks are assigned to LG1, LG2, . . ., LGn in order
from the left. The level of the mode peak at the highest level is assigned to LGp.

* A1 is obtained using the following method.
* When |LGp-LG1| £ threshold value (THRESH1[dB])
The wavelength of the LG1 mode peak is assigned to A1.
* When |LGp-LG1| > threshold value (THRESH1[dB])
i The leftmost mode peak that is greater than |[LGp-THRESH1| is determined.
ii The mode peak obtained in (i) and the highest mode peak on the left of (i) are
connected with a straight line.
iii The point where the line of |[LGp—THRESH1| and the straight line (envelope) cross is
assigned to A1.

* A2 is obtained using the following method.
* When |LGp-LGn| £ threshold value (THRESH1[dB])
The wavelength of the LG1 mode peak is assigned to A2.
* When |LGp-LGn| > threshold value (THRESH1[dB])
i The rightmost mode peak that is greater than |LGp-THRESH1| is determined.
ii The mode peak obtained in (i) and the highest mode peak on the right of (i) are
connected with a straight line.
iii The point where the line of |LGp—-THRESH1| and the straight line (envelope) cross is
assigned to A2.

* New A1 and A2 are obtained by multiplying factor K to the original A1 and A2 according to the
following equations.
NC=(A2+A1)/2
M =Kx (M -=NC)+\NC
A2 =Kx (A2-NC)+\NC

» The spectral width is determined from the following equation.
AN =A2 - M

» Center wavelength AC is determined from the following equation.
AC=(A2+A\1)/2
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

RMS method

The RMS method is used to obtain the spectrum width and its center wavelength.
The following table shows the details of the parameters of the RMS method.

Parameter |Abbreviation |Default value |Range Unit |Description
THRESH TH 20.00 0.01 to 50.00 dB Threshold value
K K 2.35 1.00 to 10.00 - Multiplying factor
The algorithm is described below.

Peak level

A

value

Threshold

g )
0] g
g P
P
a $ ¥
R D & ®
A R P
® g b
p R o) D
q o) ®
® ® d
¢ ®
d D
d @ &
g Q0
Y g
0]

\N U

|\

* The data points lying between the threshold value TH and peak level, within the displayed
waveform, are removed, and the spectrum width is determined by the following calculation.

* When the wavelength at each point is Ai and the level at each point is Pi, the mean wavelength
Ac can be found by the following expression.

Ac =

_ 2 PixA\

> Pi

* Mean wavelength Ac found above is used to find spectrum width AA with the following expression.

AN = Kx

> Pix (ANi-Ac)?

> Pi

App-6
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

PEAK RMS method

The PEAK RMS method is used to obtain the spectrum width and its center wavelength.
The following table shows the details of the parameters of the PEAK RMS method.

Parameter |Abbreviation |Default value |Range Unit |Description
THRESH TH 20.00 0.01 to 50.00 dB Threshold value
K K 2.35 1.00 to 10.00 - Multiplying factor

The algorithm is described below.

Peak level

A

Threshold
value

YA A

Y M

F1 F2

» The mode peaks lying between the threshold value TH and peak level, within the displayed
waveform, are removed, and the spectrum width is determined by the following calculation.
MODE NUM in the data area shows the number of mode peaks exceeding the threshold value
TH.

* When the wavelength at each point is Ai and the level at each point is Pi, the mean wavelength
Ac can be found by the following expression.

_ 2 PixA
AT

* Mean wavelength Ac found above is used to find spectrum width AA with the following expression.

> Pix (Ai-Ac)?
AN = Kx S P
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

NOTCH width measurement

The bottom level is determined, and the NOTCH width for the bottom level and its center
wavelength are determined.
The following table shows the details of NOTCH analysis parameters.

Parameter |Abbreviation |Default value |Range Unit |Description

THRESH TH 3.00 0.01 to 50.00 dB Threshold value

K K 1.00 1.00 to 10.00 - Multiplying factor

TYPE TYPE BOTTOM BOTTOM / PEAK |- Reference position for
searching

The algorithm is described below. The algorithm differs depending on the analysis type (BOTTOM
or PEAK). The algorithms for each type of analysis are described below.

When “TYPE” is BOTTOM

b e — —

.,.-I

____'____
|
|
|

* The minimum level “LGmin” is obtained. The wavelength of this point assigned to Amin.
» The rightmost wavelength located on the left of Amin and that crosses the level (LOG) of |[LGmin
+ threshold value (THRESH[dB])| is assigned to AA.
Set the leftmost wavelength located on the right of Amin and that crosses the level (LOG) of
|[LGmin + threshold value (THRESH[dB])| is assigned to AB.
* New AA and AB are obtained by multiplying factor K.
NC=(AB+AA)/2
M=Kx (AM-NC)+ANC
AB =K x (AB-ANC)+AC
» The notch width is determined from the following equation.
AN =ANA—AB
» Center wavelength AC is determined from the following equation.
AC=(AA+AB)/2

App-8
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Appendix 1 Data Calculation Algorithms for Spectrum Widths

When “TYPE” is PEAK

* The minimum level “LGmin” is obtained. The wavelength of this point assigned to Amin.

* LGO at the peak level (LOG) on the left of LGmin is determined. The wavelength of this point
assigned to AO.

* LG1 at the peak level (LOG) on the right of LGmin is determined. The wavelength of this point
assigned to A1.

» The larger of the two levels, LGO or LG1, is assigned to Lp.

» The leftmost wavelength between AO and A1 crossing the level (LOG) of |Lp—threshold value
(THRESH]IdB])| is assigned to AA.

» The rightmost wavelength between A0 and A1 crossing the level (LOG) of |Lp—threshold value
(THRESH]IdB])| is assigned to AB.

» New AA and AB are obtained by multiplying factor K.
NC=(AB+AA)/2
M=K x (AM-ANC)+A\C
AB=Kx (AB-AC)+A\C

* The notch width is determined from the following equation.
AN =ANA—AB

» Center wavelength AC is determined from the following equation.
AC=(AA+AB)/2

IM AQ6373E-01EN App-9

xipuaddy E



Appendix 2 Details of Each Analytical Function

This section describes the algorithms of analyses available under ANALYSIS 1.
ANALYSIS 1 provides such functions as collective analysis of various light sources, power analysis,
and SMSR analysis.

SMSR analysis function

The optical spectrum after the measurement of DFB-LD is used to analyze the SMSR (Side Mode
Suppression Ratio) of DFB-LD. The following table shows the details of SMSR analysis parameters.

Parameter |Abbreviation |Default value [Range Unit |Description
SMSR MODE [MODE SMSR1 SMSR1/SMSR2/ |- Execution mode during SMSR
SMSR3/SMSR4 measurement

SMSR MASK |MASK +0.00 0.00 to 99.99 nm Setting of near-peak mask
range during SMSR1 or SMSR3
measurement

SIDE MODE |- TRACE DATA |NORMALIZED or |- Whether to normalize the power

POWER TRACE DATA value of the side mode with the
resolution bandwidth

BANDWIDTH |- 0.10 0.01 to 3.00 nm Resolution bandwidth setting
(available only when SIDE MODE
NORM is ON)

MODE DIFF |- 3 0.01 to 50.00 dB Minimum value for peak/bottom

difference detection.

The algorithm differs depending on the SMSR mode.
The analysis algorithms of each mode are described below.

SMSR1
The main mode is defined as the highest mode peak. The side mode is defined as the highest
mode peak outside of the mask area.

Main mode (AA)
N

SMSR
Side mode
(AB)™ | N
J U \/\\This mode peak is within the mask
area, so it is not the side mode.
Ne——"

MASK AREA
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Appendix 2 Details of Each Analytical Function

The analysis algorithm for the SMSR1 mode is as follows:

1.
2.
3.

& XN

SMS

A mode search is performed to determine the mode peak.
The wavelength of the main mode is assigned to AA.

The wavelength of the side mode is assigned to AB.

If relevant points do not exist, the wavelength of the highest level outside of the mask area is
assigned to AB.

If there are multiple wavelengths that can be assigned to AB, the leftmost wavelength is
assigned to AB.

The side mode level LB is determined.

*  When the SIDE MODE POWER parameter is TRACE DATA
Level where LB = AB

*  When the SIDE MODE POWER parameter is NORMALIZED

A value obtained by normalizing the level where LB = AB by the resolution bandwidth

The levels (linear values) of AA and AB are assigned to LA and LB, respectively.

SMSR and AA are determined from the following equations.

SMSR=LA/LB
AN =AB - NA
R2

The main mode is defined as the highest mode peak. The side mode is defined as the highest
mode peak adjacent to the main mode.

Main mode (AA)
N

SMSR

The analysis algorithm for the SMSR2 mode is as follows:

1.
2.
3.

A mode search is performed to determine the mode peak.
The wavelength of the main mode is assigned to AA.

The wavelength of the side mode is assigned to AB.

If there are no mode peaks other than the one whose wavelength has been assigned to AA,
AB is assigned to AA.

The side mode level LB is determined.

*  When the SIDE MODE POWER parameter is TRACE DATA
Level where LB = AB

*  When the SIDE MODE POWER parameter is NORMALIZED

A value obtained by normalizing the level where LB = AB by the resolution bandwidth

IM AQ6373E-01EN
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Appendix 2 Details of Each Analytical Function

4. The levels (linear values) of AA and AB are assigned to LA and LB, respectively.
5. SMSR and AA are determined from the following equations.

SMSR=LA/LB

AN =AB - AA
SMSR3

The main mode is defined as the highest mode peak. The side modes are defined as the highest
mode peaks outside of the mask area—one on the left side and one on the right side of the mask

area.
Main mode (AA)
SMSR(L)
SMSR(R)
Side mode
(AB) ™
Side mode
v (AC)
N~

MASK AREA

The analysis algorithm for the SMSR3 mode is as follows:

1.
2.
3.

N

A mode search is performed to determine the mode peak.
The main mode point is assigned to PA. The wavelength of this point is assigned to AA.

The wavelength of the side mode that has a wavelength shorter than PA is assigned to AB.
The wavelength of the side mode that has a wavelength longer than PA is assigned to AC.

If relevant points do not exist, for the levels outside the mask area, the wavelength at the
highest level whose wavelength is shorter than PA is assigned to AB and the wavelength at the
highest level whose wavelength is longer than PA is assigned to AC.

The side mode levels LB, and LC are determined.
*  When the SIDE MODE POWER parameter is TRACE DATA
Level where LB = AB
Level where LC = AC
*  When the SIDE MODE POWER parameter is NORMALIZED
A value obtained by normalizing the level where LB = AB by the resolution bandwidth
A value obtained by normalizing the level where LC = AC by the resolution bandwidth
The levels (linear values) of AA, AB, and AC are assigned to LA, LB, and LC, respectively.
SMSR and AA are determined from the following equations.
SMSR(L)=LA/LB
SMSR(R)=LA/LC
AA(L) = AB — AA
AANR) = AC — NA

App-12
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Appendix 2 Details of Each Analytical Function

SMSR4
The main mode is defined as the highest mode peak. The side modes are defined as the mode

peaks adjacent to the main mode.

Main mode (AA)
N

SMSR(L) SMSR(R)

Side mode

(AB) \

Side mode

/ (AC)

The analysis algorithm for the SMSR4 mode is as follows:

7. A mode search is performed to determine the mode peak.
2. The main mode point is assigned to PA. The wavelength of this point is assigned to AA.

3. The wavelength of the side mode that has a wavelength shorter than PA is assigned to AB.
The wavelength of the side mode that has a wavelength longer than PA is assigned to AC.

If there is no mode peak whose wavelength is shorter than PA, AB is set equal to AA. If there is
no mode peak whose wavelength is longer than PA, AC is set equal to AA.

The side mode levels LB, and LC are determined.
*  When the SIDE MODE POWER parameter is TRACE DATA
Level where LB = AB
Level where LC = AC
*  When the SIDE MODE POWER parameter is NORMALIZED
A value obtained by normalizing the level where LB = AB by the resolution bandwidth

A value obtained by normalizing the level where LC = AC by the resolution bandwidth

N

The levels (linear values) of AA, AB, and AC are assigned to LA, LB, and LC, respectively.
5. SMSR and AA are determined from the following equations.

SMSR(L)= LA/LB

SMSR(R)=LA/LC

AN(L) = AB — ANA

AANR) = AC = NA
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Appendix 2 Details of Each Analytical Function

POWER analysis function

This function determines the total power by integrating the level values of the measured waveform.
Using the line marker search function and zoom area search function is convenient when
performing power analysis.

The following table shows the details of POWER analysis parameters.

Parameter Abbreviation |Default value |Range Unit |Description
POWER OFFSET|OFST 0.00 -10.00to 10.00 |dB Compensation value in power
measurement

The algorithm is described below.

SPAN i
POWER = rmre— X3 £+ POWEROFFSET
POWER: Total power (mW)
SAMPLE: Number of sample points
Li: Optical power of each sample point (mW)
Ri: RMS wavelength resolution of each sample point
SPAN/(SAMPLE-1):  Sample interval (nm)
POWER OFFSET: Power correction value

DFB-LD analysis function

The following parameters for DFB-LD light sources are analyzed collectively.
+ -XdB WIDTH (Center WL/SPWD)

+ SMSR

* RMS

+ POWER

+ OSNR
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Appendix 2 Details of Each Analytical Function

The following table shows the details of DFB-LD analysis parameters.

Parameter | Abbreviation |Default value |Range Unit |Description
ENVELOPE/
ALGO THRESH THRESH/RMS/PK- |- -
RMS
THRESH 20.00 0.01 to 50.00 dB |-
-XdB . .
Valid only when ALGO is
CENTER/ | THRESH2 20.00 0.01 to 50.00 dB ENVELOPE.
WIDTH
K 1.00 1.00 to 10.00 - -
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF  |3.00 0.01 to 50.00 dB Invalid when ALGO is RMS.
SMSR1/SMSR2/
SMSR MODE |SMSR1 SMSR3/SMSR4 - -
SMSR MASK |+0.00 0.00 to 99.99 nm |-
SMSR MODE DIFF  |3.00 0.01 to 50.00 B |-
SIDE MODE TRACE DATA/
POWER TRACE DATA | N ORMALIZED ) )
BANDWIDTH |0.10 0.01to 1.00 nm |-
ALGO RMS RMS/PK-RMS - -
THRESH 20.00 0.01 to 50.00 dB |-
RMS
K 2.35 0.01 to 10.00 - -
MODE DIFF  |3.00 0.01 to 50.00 dB Invalid when ALGO is RMS.
POWER |SPAN 0.40 0.01 to 10.00 nm |-
MODE DIFF  |3.00 0.01 to 50.00 B |-
AUTO-FIX/
MANUAL-FIX/
NOISE ALGO |PIT AUTO-CTR/ - -
MANUAL-CTR/PIT
AUTO/
NOISE AREA |AUTO 0.01 to 10.00 nm |-
-/
MASKAREA |- 0.01 to 10.00 nm- -
OSNR
LINEAR/GAUSS/
FITTING LORENZ/3RD
ALGO LINEAR POLY/4TH S
POLY/5TH POLY
NOISE BW 0.10 0.01to 1.00 nm |-
SIGNAL
POWER PEAK PEAK/INTEGRAL |- -
INTEGRAL
RANGE 10.0 1.0t0 999.9 GHz |-

For details on the DFB-LD analysis algorithms, see the data calculation algorithms for spectrum

widths, the SMSR analysis algorithms, and the WDM analysis algorithms (OSNR analysis).
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Appendix 2 Details of Each Analytical Function

FP-LD analysis function
The following parameters for FP-LD light sources are analyzed collectively.
SPECTRUM WIDTH
MEAN WAVELENGTH
TOTAL POWER

MODE NO.

The following table shows the details of FP-LD analysis parameters.

Parameter Abbreviation |Default value |Range Unit | Description
ENVELOPE / THRESH /
ALGO PK-RMS RMS / PK-RMS -
THRESH 20 0.01 to 50.00 dB
Valid only when ALGO is
SPECTRUM THRESH2 20 0.01 to 50.00 dB ENVELOPE.
WIDTH
K 2.35 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE / THRESH /
ALGO PK-RMS RMS / PK-RMS -
THRESH 20 0.01 to 50.00 dB
Valid only when ALGO is
MEAN THRESH2 20 0.01 to 50.00 dB ENVELOPE.
WAVELENGTH
2.35 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF 3 0.01 to 50.00 dB
OFFSET
TOTAL POWER LEVEL 0 -10.00 to 10.00 dB
ENVELOPE / THRESH /
ALGO PK-RMS RMS / PK-RMS -
THRESH 20.00 0.01 to 50.00 dB
Valid only when ALGO is
MODE NO. THRESH2 20.00 0.01 to 50.00 dB ENVELOPE.
K 2.35 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF 3.00 0.01 to 50.00 dB

For details on the FP-LD analysis algorithms, see the data calculation algorithms for spectrum widths and power
analysis algorithms.
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LED analysis function
The following parameters for LED light sources are analyzed collectively.
+ SPECTRUM WIDTH

« MEAN WAVELENGTH
+ TOTAL POWER

The following table shows the details of LED analysis parameters.

Parameter Abbreviation |Default value |Range Unit |Description
ENVELOPE / THRESH
ALGO THRESH /RMS / PK-RMS -
THRESH 3 0.01 to 50.00 dB
Valid only when ALGO is
SPECTRUM THRESH2 20 0.01 to 50.00 dB ENVELOPE.
WIDTH
K 1 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON/ OFF - THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE / THRESH
ALGO RMS / RMS / PK-RMS i
THRESH 20 0.01 to 50.00 dB
Valid only when ALGO is
MEAN THRESH2 20 0.01 t0 50.00 dB ENVELOPE.
WAVELENGTH
K 2.35 1.00 to 10.00
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF 3 0.01 to 50.00 dB
OFFSET
TOTAL POWER LEVEL 0 —10.00 to 10.00 dB

For details on the LED analysis algorithms, see the data calculation algorithms for spectrum widths

and power analysis algorithms.

TLS analysis algorithms

The following parameters for TLS light sources are analyzed collectively.
+ -XdB CENTER /WIDTH

+ SMSR
+ POWER

+ SSER/STSSER

The following table shows the details of TLS analysis parameters.

Parameter Abbreviation |Default value |Range Unit |Description
ENVELOPE / THRESH
ALGO THRESH /RMS / PK-RMS -
THRESH 20.00 0.01 to 50.00 dB |-
Valid only when ALGO is

-XdB CENTER / | THRESH2 20.00 0.01 to 50.00 dB ENVELOPE.
WIDTH

K 1.00 1.00 to 10.00 - -

MODE FIT OFF ON/OFF - -

MODE DIFF  |3.00 0.01 to 50.00 g | Invalidwhen ALGOis

RMS

IM AQ6373E-01EN
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Appendix 2 Details of Each Analytical Function

Parameter

Abbreviation

Default value

Range

Unit

Description

SMSR

SMSR MODE

SMSR1

SMSR1/SMSR2 /
SMSR3 / SMSR4

Execution mode during
SMSR measurement

SMSR MASK

0.00

0.00 to 99.99

nm

Sets the mask range
near the peak.

Valid only when SMSR1
is selected.

If SMSR MASK exceeds
the SEARCH AREA
setting, SMSR MASK

= SEARCH AREA is
assumed.

MODE DIFF

3.00

0.01 to 50.00

dB

SIDE MODE
POWER

TRACE DATA

TRACE DATA/
NORMALIZED

Whether to normalize the
SIDE MODE POWER
value with the resolution
bandwidth.

BANDWIDTH

0.10

0.01to 1.00

nm

Resolution bandwidth
setting.

Valid only when SIDE
MODE NORM is ON.

POWER SPAN

SPAN

0.40

0.01 to 500.00

nm

SSER/STSSER

SSERALGO

IEC Std.

IEC Std. or CurveFit

Selects the SSER
analysis algorithm.

MODE DIFF

3.00

0.01 to 50.00

dB

Minimum value for peak/
bottom difference during
mode detection.

ANAYSIS
AREA

50.00

0.01 to 100.00

nm

Analysis is

performed within the
peak+ANALYSIS AREA
of the waveform.

FITTING AREA

50.00

-/0.01 to 100.00

nm

Performs curve fitting
using data within the
peak+FITTING AREA of
the waveform.

Valid only when ALGO is
CurveFit.

MASK AREA

1.00

0.01 to 100.00

nm

Specifies the wavelength
range to exclude from
analysis near main
mode.

MASK AREA shall be
within the FITTING
AREA and ANALYSIS
AREA.

FITTING
ALGO

GAUSS

GAUSS / LORENZ /
3RD POLY / 4TH POLY
/ 5TH POLY

Selects the fitting
algorithm when
determining the noise
spectrum.

Valid only when ALGO is
CurveFit.

NOISE BW

1.00

0.01 to 1.00

nm

Sets the noise bandwidth
during noise level
normalization.
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Parameter Abbreviation |Default value |Range Unit |Description
Sets the signal power
SIGNAL calculation method
POWER PEAK PEAK / INTEGRAL - PEAK: peak level value
INTEGRAL: level value
obtained by integration
Setting of the integral
SSER / STSSER range for determining
the signal optical power
If the set value is Af, the
INTEGRAL . . s
RANGE +10.0 +1.0 t0 999.9 GHz |integral is calculated in

the range of channel
center wavelength £Af.
Valid only when SIGNAL

POWER is INTEGRAL.

For details on the TLS analysis algorithms, see the data calculation algorithms for spectrum widths,

the SMSR analysis algorithms, and the POWER analysis algorithms.

SSER analysis algorithms

The algorithm differs depending on the SSER ALGO setting.

The analysis algorithms of each mode are described below.

IEC Std.

The largest mode peak is defined as the main mode, and the mode peaks in the ANALYSIS

AREA excluding the MASK AREA are defined as side modes.

Main mode (AA)
N

SSER

PA

Center wavelength (AC)

mask area, so it is not the

AL
\/\J U \/\\ This mode peak is within the
) ~—"side mode.

MASK AREA

ANALYSIS AREA

A[dB]

The analysis algorithm for the IEC Std. mode is as follows:

7. A mode search is performed to obtain the mode peaks.

2. The main mode point is assigned to PA. The wavelength of this point is assigned to AA.

3. The wavelength at the center of the two points A [dB] down from the main mode peak
position (PA) to the left and right is the center wavelength of the mode peak, AC. (A [dB]

is the smaller of 3 dB or the MODE DIFF setting.)

4. The main mode level LA [dBm] is determined.

* When the SIGNAL POWER parameter is set to PEAK

LA = mode peak level

* When the SIGNAL POWER parameter is set to INTEGRAL

LA = integrated power value at the center wavelength AC £Af of the mode peak [GHZz].

IM AQ6373E-01EN
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Appendix 2 Details of Each Analytical Function

5. Determine the range from the ANALYSIS AREA and MASK AREA to search for the
spontaneous emission light level.

6. Find the level of the maximum peak power (side mode) in the range determined in 4.
Define this level as LB.
Define the wavelength at this point as AB.
Normalize LB by the actual resolution value RBi [nm] at AB.
Then, convert it to power per noise bandwidth NOISE BW [nm] using the formula below.
LB' [dBm] = LB [dBm] — 10 x Log(RBi[nm]) + 10 x Log(NOISE BW[nm])

7. Determine SSER using the formula below.
SSER [dB] = LA [dBm] - LB' [dBm]

CurveFit

The largest mode peak is defined as the main mode. The peak power in the curve-fit
waveform created from the spectral data is defined as the noise power.

Curve-fit waveform / A[dB]
NNEN | ﬂ A l n A

Main mg\de (AA) PA Center wavelength (AC)

SSER i
Noise power

h
P N —

MASK AREA
FITTING AREA

ANALYSIS AREA

The analysis algorithm for the mode CurveFit is as follows:

1.
2.
3.

A mode search is performed to obtain the mode peaks.
The main mode point is assigned to PA. The wavelength of this point is assigned to AA.

The wavelength at the center of the two points A [dB] down from the main mode peak
position (PA) to the left and right is the center wavelength of the mode peak, AC. (A [dB]

is the smaller of 3 dB or the MODE DIFF setting.)

The main mode level LA [dBm] is determined.

* When the SIGNAL POWER parameter is set to PEAK

LA = mode peak level

* When the SIGNAL POWER parameter is set to INTEGRAL

LA = integrated power value at the center wavelength AC £Af of the mode peak [GHZz].

Determine the fitting range from the ANALYSIS AREA and MASK AREA to create a
curve-fit waveform of the light source under test.

Create a curve-fit waveform from the fitting range data obtained in 5.

App-20
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8.

Let the maximum peak power (noise power) in the curve-fit waveform obtained in 6. be
the level of spontaneous emission light, LB [dBm]. Define the wavelength at this point as

AB.

Normalize LB by the actual resolution value RBi [nm] at AB.

Then, convert it to power per noise bandwidth NOISE BW [nm] using the formula below.
LB' [dBm] = LB [dBm] — 10 x Log(RBi[nm]) + 10 x Log(NOISE BW[nm])

Determine SSER using the formula below.

SSER [dB] = LA [dBm] - LB' [dBm]

STSSER analysis algorithms
The largest mode peak is defined as the main mode.

AC
Main mode (PA, AA) PA Center wavelength (AC)

N N L

WPE Pc -

pt1 pt2 A[dB]

-

MASK AREA

ANALYSIS AREA

The analysis algorithm for the mode STSSER is as follows:

1.
2.
3.

A mode search is performed to obtain the mode peaks.
The main mode point is assigned to PA. The wavelength of this point is assigned to AA.

The wavelength at the center of the two points A [dB] down from the main mode peak
position (PA) to the left and right is the center wavelength of the mode peak, AC. (A [dB]

is the smaller of 3 dB or the MODE DIFF setting.)

The main mode level LA [dBm] is determined.

* When the SIGNAL POWER parameter is set to PEAK

LA = mode peak level

* When the SIGNAL POWER parameter is set to INTEGRAL

LA = integrated power value at the center wavelength AC +Af of the mode peak [GHZz].
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5. Determine the power, LB, of spontaneous emission light according to the following
procedure.

* Let Pa be the integrated spectral power from the left end of the ANALYSIS AREA to the
left end of the MASK AREA.

* Let pt1 be the point of the spectrum at the left end of the MASK AREA and pt2 be
the point of the spectrum at the right end of the MASK AREA. Connect pt1 to pt2 with
a straight line, and let Pb be the integral power of the range bounded by the line, the
horizontal axis, and MASK AREA.

* Let Pc be the integrated spectral power in the range from the right end of the MASK
AREA to the right end of the ANALYSIS AREA.

Determine LB from the formula below.
LB =Pa+ Pb + Pc

6. Determine STSSER using the formula below.
STSSER [dB] = LA [dBm] - LB [dBm]
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Appendix 3 OSNR (WDM) Analysis Function

This function provides the analyses of noise level and SNR in each mode within the measurement
range of WDM waveforms.

Analysis Items

NO.: Channel number i
WAVELENGTH: Center wavelength Ai of the channel
LEVEL: Level (peak level - noise level) Li of the channel

OFFSET WL: Relative wavelength to the wavelength of the reference
channel (REF)
OFFSET LVL: Relative level to the level of the reference channel (REF)

SPACING: Wavelength spacing to the adjacent channel
LVL DIFF: Level difference from then adjacent channel
NOISE: Noise level LNi of the channel

SNR: SNR value SNi of the channel

MEAS WL: Center wavelength Ai of the channel

Note

dBm/nm and dBm/THz figures are changed to dBm figures before execution.

Parameters

Channel Detection Parameters

Parameter Default |Range Unit | Description

THRESH 20.0 0.1t099.9 dB | Threshold value for channel detection.

MODE DIFF 3.0 0.1 10 50.0 dB Mlnlmgm value for peak/bottom difference during channel
detection.

DISPLAY OFF OFF, dBm Levels equal to or below this level are not detected as

MASK -100.0t0 0.0 WDM channels.
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SNR Analysis Parameters

Parameter Default Range Unit | Description

AUTO-FIX
MANUAL-FIX
NOISE ALGO |AUTO-FIX AUTO-CTR | _ Selection of algorithms for noise level measurement.
MANUAL-
CTR

PIT

Arange of waveform data for use in noise level
analysis is specified as a range centering on channel
wavelengths.

NOISE AREA 0.40nm 0.01t010.00 {nm [When N_ALGO is:
. AUTO-FIX: "AUTO"
. MANUAL-FIX: ** **
. AUTO-CTR: "Between Ch"
. MANUAL-CTR: "Between Ch"
. PIT: "PIT"
Specifies the signal optical spectrum range to be masked
within the waveform data, while using the channel
wavelength as its center.
When N_ALGO is:
. AUTO-FIX =
. MANUAL-FIX
When F_ALGO is LINEAR: =
MASK AREA 0.20nm 0.01t0 10.00 |nm Other cases: Parameter value input
. AUTO-CTR: =
. MANUAL-CTR
When F_ALGO is LINEAR: “~”
Other causes: Parameter value input
Limiter is applied during input to ensure NOISE AREA =
MASK AREA.
. PIT =
LINEAR
GAUSS
FITTING ALGO |LINEAR LORENZ - Selection of a fitting algorithm for obtaining noise levels.
3RD POLY
4TH POLY
5TH POLY

NOISE BW 0.10nm 0.01 t01.00 |[nm |Noise bandwidth setting.

OFF:  The active trace is analyzed.

ON: Wavelengths and levels are calculated from
TRACE A. Noise levels are calculated from
TRACE B.

DUAL TRACE |OFF ON/OFF
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Display parameters

Parameter Default Range Unit | Description
Setting of the format to display wavelengths, levels,
noises, and SNRs, which are the results of analyses.
_I?\l(S;ELAY ABSOLUTE gi?I:C')FIZI\L/JIEiS) ABSOLUTE: Absolute values
DRIFT(MEAS): Drift relative to a past measured
wavelength
Setting of the format to display wavelengths between
channels and level relative values during DISPLAY:
ABSOLUTE.
OFFSET This parameter is valid only when DISPLAY is set to
CH RELATION | OFFSET SPACING - ABSOLUTE.
OFFSET: Offset values by using one arbitrary
channel as the reference.
SPACING: Offset values compared to an
adjacent channel
Setting of the reference channel when CH RELATION
is set to OFFSET.
This parameter is valid only when DISPLAY is set to
REF CH HIGHEST ELEBHEST ) ABSOLUTE and also when CH RELATION is set to
OFFSET.
HIGHEST: A channel with the highest level is
used as the reference.
e The ****th channel is used as the reference.
MAX/MIN o o ) Pressing the button resets MAX/MIN.
RESET Button valid only when DISPLAY is set to DRIFT.
ON/OFF of the function to obtain the least square
OUTPUT OFF ON/OFF - approximation line of the channel peak
SLOPE PP peak.
POINT ON ON/OFF ) ON/OFF of the function to display the data range used
DISPLAY for fitting into the waveform window.
ON/OFF of the function that shows the noise and
OSNR analysis results
The channel level includes the noise when OFF is
OSNR
DISPLAY ON ON/OFF - selected.
When OSNR DISPLAY is OFF, the POINT DISPLAY
parameter is turned off (can be changed).
The red line indicating the noise is also hidden.
Other settings
Parameter Default Range Unit | Description
Setting of the signal power calculation method
PEAK: Peak level value
INTEGRAL: Level value obtained by integration
Iilc?vvélli PEAK :T\IET/-I\EKGR AL The waveform in the integral range
is displayed in blue, and INTEGRAL
RANGE (IR) is displayed in the analysis
conditions of the list of analysis results.
« Setting of the integral range for determining the
signal optical power. Set the integral range by the
difference from the frequency or peak (XdB lower
1010999.9 |, position). o
INTEGRAL  |10.0 GHz or | for GHz o Z | l\ﬂ‘éé"g‘j&the SIGNAL POWER setting is
RANGE 10.00 dB ]E)(;?;Ijéo 99.99 dB |+ Ifthe set value is Af, the integral is calculated in

the range of channel center wavelength +Af. (For
dB, the position XdB down from the peak of each
channel is detected, and integration is performed

over that range.)
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Analysis Algorithm
Data range used in the fitting calculation
L/ / ke
// // // //
. / / /
/ // // //
/ / / /
/ \Fitti ng Line 4| AV / \
/ / / /

N

level

./ / / /
V /

/ / /

/ / /

y / /
V / /

L/ / /

/ /| i /

/ / /
\/WWM’/ \'Wu s 0// /X‘ 7 N‘w/ \VWW

Measured noise level wavelength
mask

area

noise area

Channel detection is performed on the measured waveform data according to the following
procedure.

All maximum points and minimum points are found to obtain mode peaks where peak/ bottom
differences between maximum points and minimum points on both sides are equal to or
greater than MODE DIFF.

Of the obtained mode peaks, only the ones whose level difference compared to the highest
peak is equal to or greater than THRESH are chosen. However, mode peaks with a level
difference equal to or less than DISPLAY MASK are excluded. The number of mode peaks
chosen in this manner is the number of channels N.

The wavelength N’i of each mode peak is determined.

The center wavelengths N'i of each mode peak that are 2 points down A[dB] to the left and
right from mode peak A'l are determined (where A[dB] is 3 dB or the MODE DIFF setting,

whichever is smaller).

The signal level LSi of each mode is determined according to the parameter SIGNAL POWER
setting.

For “PEAK”
LSi = Level LPi of each mode peak
For “INTEGRAL”
When the INTEGRAL RANGE unit is {GHz}

LSi = The integral of the power value in the range of the center wavelength +Af [GHz]
of each mode

(Af: parameter INTEGRAL RANGE setting value)
When the INTEGRAL RANGE unit is {dB}

The positions XdB down from the level at the wavelength of each mode peak are
expressed as As and Ae.

LSi = Integrated power values in the range of As to Ae
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70.

71.

* If the position XdB down cannot be detected, the bottom of the mode on the left and
the bottom of the mode on the right are detected, and LSi becomes the integrated
power value in the range from the bottom of the mode on the left to the bottom of the
mode on the right.

The noise area and mask area for performing the NOISE fitting are determined according to
the setting of the parameter NOISE ALGO.

If the mask area is set outside the noise area when the channel wavelength Ai is the center,
the mask area and the noise area will be the same value.

The measurement resolution RBi of each channel is determined from the values stored in the
instrument.

Fitting waveforms are generated from the noise area and mask area determined in 5 according
to the setting of the parameter FITTING ALGO, and the level at the center wavelength Ai is

determined as the noise level LNi.

The signal level LSi and noise level LNi obtained in steps 4 and 7 are used to determine the
level Li of each channel using the following equation.

When OSNR DISPLAY is ON
Li = LSi(linear) — LNi(linear)
When OSNR DISPLAY is OFF
Li = LSi(linear)
The normalized noise level LNNi is determined from the following equation.
LNNi=[LNi(LOG)-10xLog(RBi[nm])]+10xLog(NBW)
NBW =noise bandwidth (configurable parameter)

The mode peak level Li obtained in steps 8 and 9 and the normalized noise level LNNi are
used to determine SNi from the following equation.

SNi=10xlog(Li)~LNNi

The analysis results found above are displayed according to the DISPLAY SETTING
parameter.
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Automatic parameter setting function

This instrument has a function that automatically configures the noise area and mask area settings.
To perform automatic setting, set the algorithm to AUTO-FIX, AUTO-CTR, or PIT.

AUTO-FIX

* Noise Algorithm
The left and right noise areas (NA_Ri, NA_Li) of each channel are determined according to the
number of detected WDM channels as follows:

When the number of WDM channels “n” is 1

The measurement resolution of SNi calculation trace and the value of the noise measurement
point NOISE AREA in accordance with the resolution are determined internally, and then the
values are found from the following equations.

NA_Ri=Ai+NOISE AREA

NA_Li = Ai — NOISE AREA

When the number of WDM channels “n” is 2 or more

The channel spacing of each channel (spacing of Ai.) is determined. With the minimum
spacing assigned to SPACING and using NOISE AREA = SPACING / 2, the NOISE AREA is
determined using the following equation.

NA_Ri=Ai+NOISE AREA(i=1,2,...,n)

NA_Li=Ai—NOISEAREA(i=1,2,...,n)

* Fitting algorithm
When AUTO-FIX is selected, LINEAR is used for the fitting algorithm. The details of the
calculation are as follows:

Note

ELi and ERi are determined as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

The data of the straight line connecting the two points of ELi and ERIi is used to fill the inside
of the fitting range.

The level of Ai of the data generated in the fitting is assigned to the noise level LNi.

Because LINEAR is used, it is not possible to set mask areas.
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AUTO-CTR

* Noise Algorithm
The left and right noise areas (NA_Ri, NA_Li) of each channel are determined according to the
number of detected WDM channels as follows (while treating the center points between channels
as NA_Ri and NA_Li).

When the number of WDM channels “n” is 1

The measurement resolution of SNi calculation trace and the value of the noise measurement
point NOISE AREA in accordance with the resolution are determined internally, and then the
values are found from the following equations.

NA_Ri=Ai+NOISE AREA

NA_Li = Ai — NOISE AREA

When the number of WDM channels “n” is 2 or more

AN1 = (3A1 = A2)/2

i=2,3,...,n

ANi = (Ai — Ai-1)/2

ANNn+1 = (3An — An-1)/2

When the above values are calculated, the following results will be obtained.
i=1,2,...,n

NA_Li=ANi

NA_Ri=ANi+1

* Fitting algorithm

When AUTO-CTR is selected, LINEAR is used for the fitting algorithm. The details of the

calculation are as follows:

» ELi and ERi are determined as the level (LOG) of each position of the noise areas NA_Li and
NA_RI.

» The data of the straight line connecting the two points of ELi and ERi is used to fill the inside
of the fitting range.

» The level of Ai of the data generated in the fitting is assigned to the noise level LNi.

Note

Because LINEAR is used, it is not possible to set mask areas.
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PIT

Noise Algorithm

For each channel, the minimum level position in the area up to the next channel is determined
from the measured waveform and used as NOISE AREA.

For the left-most and right-most channels, the internal NOISE AREA is used for the outer NOISE
AREA.

When the number of WDM channels “n” is 1

The measurement resolution of SNi calculation trace and the value of the noise measurement
point NOISE AREA in accordance with the resolution are determined internally, and then the
values are found from the following equations.

NA_Ri = Ai + NOISE AREA

NA_Li = Ai — NOISE AREA

When the number of WDM channels “n” is 2 or more
i=1
NA_Li = Ai — (ANi — Ai)
NA_Ri=ANi
i=2,3,...,n-1
NA_Li=AN(i - 1)
NA_Ri=ANi
i=n
NA_Li=AN(i-1)
NA_Ri = Ai + (Ai — AN(i-1))

* Fitting algorithm
When PIT is selected, LINEAR is used for the fitting algorithm. The details of the calculation are

Note

as follows:

ELi and ERi are determined as the level (LOG) of each position of the noise areas NA_Li and
NA_RI.

The data of the straight line connecting the two points of ELi and ERi is used to fill the inside
of the fitting range.

The level of Ai of the data generated in the fitting is assigned to the noise level LNi.

Because LINEAR is used, it is not possible to set mask areas.
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DUAL TRACE Parameter Setting

This function enables more precise analyses by measuring waveforms with different measurement
resolutions at trace A and trace B and also by performing measurements with resolutions different
in noise level from the signal level of each channel.

When “DUAL TRACE” is ON, targets for the analysis of each trace are as follows:

» TRACE A: trace subject to channel detection

* TRACE A: calculation traces Ai and Li

» TRACE B: noise level LNi calculation trace

OUTPUT SLOPE function

The parameter “OUTPUT SLOPE” provides a function to obtain the least square approximation
curve of channel peaks. This function makes it possible to measure gain tilts. If “OUTPUT SLOPE”
is set to ON, results will be displayed in the waveform display section and in the analysis table.

Least squares

Slope value approximation curve
\ \

= = \ — _ '|§:|Fundion
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TR A A000T: 853.3250nm -10.32dBm " Spec Width
TRA 00002: 854.1250nm -10.12dBm
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TRA £0004: 855.7450nm ~10.03dBm
TR A A0005: 856.5550nm 10.34dBm
<Meas. Conditions>
sTART{ _ 851.135]nm  sTop{ _ 861.135nm cenTer_\856.135)nm spAN{ _ 10.0jnm
RES/ 02nm  sens{MID | e\ 1 sMpL{_ 1001(A)
100 1y 0
i i & DELTAR 5 w7\ -
10, [Analysis
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NO. | WAVELENGTH LEVEL OFFSET WL OFFSET LEVEL NOISE SNR TRACE&ITABLE]
[nm)] [dBm [nm) [d8] [dBm/NBW] [dB]
1 0501 _50.738 [Auto
2 854.1290 -10.123 -3.2314 0302 -50.525 40,402 Analysis
3 854.9391 10217 -2.4213 039 -50.341 40124 On|
4 855.7463 -10.030 -1.6141 -0.209 -50.214 40.184
5 856.5544 -10.341 -0.8059 0520 50.117 39.776 e
6 857.3604 -9.821 (REF) (REF) -50.086 40.265
7 858.1690 -10.197 0.8087 0376 -50.169 39.972
8 858.9811 10,634 1.6207 0813 -50.350 39716 More 1/2
R

AUT [AUT [ AUT [AUT [ swP]smo S
S ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘RPT ‘ SGL
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Appendix 3 OSNR (WDM) Analysis Function

Items to be Displayed When DISPLAY is Set

ABSOLUTE
Results of analyses are displayed with absolute values.

T Function

A A-An: Rase_/Dspl -
TR A £A0007: 853.3250nm -10.32dBm HB Spec Width
TRA 00002: 854.1250nm -10.12dBm H
TRA 40003 854.9350nm -10.22dBm it
TRA 00004: 855.7450nm -10.03dBm m £
TR A A0005: 856.5550nm -10:34dBm mG
<Meas. Conditions>

START{ _ 851.135|nm  STOP{

861.135)nm CenTER{_ 856.135)nm span_ 10.0/nm

RES| 02nm  SENs{MID | AVG| 1] smpL{__ 1001(A)
10.0|
ooher nm I W & % i 5 3
" dn| Y A S O 0 A0 WO A0 DY (D WO
30, S O Y U O O N Y O
RS9 ISR SSASHRES ARSI
-50.
10.0
dB/D Pa
-90.0| Set
851.135nm in Vacuum 856.135nm 1.00 nm/D 861.135nm
<WDM ANALYSIS > THRESH: 20.0dB MODE DIFF:3.0dB 0
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: - F_ALG: LINEAR NOISE BW:0.10nm
NO. 'WAVELENGTH LEVEL OFFSET WL OFFSET LEVEL NOISE SNR
[nm] [dBm) [nm] [dB] [dBm/NBW] [dB]

853.3264 0
854.1290 -10.123

1

2

3 854.9391 -10.217
4 855.7463 -10.030
5 856.5544 -10.341
6 857.3604 -9.821
7 858.1690 -10.197
8 858.9811 -10.634

32314 ~0.302 50,525 40.402 Analysis _
-2.4213 -0.39 -50.341 40124
-1.6141 -0.209 50214 40.184

0.8059 0520 50,117 39776 | e
RER) REF) 50,086 20265

0.8087 -0.376 -50.169 39.972

1.6207 0813 50350 39716 More 1/2

cor =l v [w [No srC [Pl AuT [AuT [AuT [AuT [swesmol [ ror [so. IS
Siz_ RaOLy SHF | SHF | MS -2 Jelgg ANA | SRC |REF |CTR |1-2 | OTH S

NO:
WAVELENGTH:
LEVEL:
OFFSET WL:

OFFSET LEVEL:

SPACING:
LEVEL DIFF:
NOISE:
SNR:

Explanations of displayed items

Channel number

Center wavelength Ai of the channel

Level (peak level — noise level) of the channel

Relative wavelength to the wavelength of the reference
channel (REF)

Level relative to the wavelength of the reference channel
(REF)

Wavelength spacing to the adjacent channel

Level difference from then adjacent channel

Noise level of the channel

SNR value of the channel

OFFSET WL/LVL is displayed when the parameter CH RELATION is “OFFSET.” SPACING and
LVL DIFF are displayed when the parameter CH RELATION is “SPACING.”
When ABSOLUTE and CH RELATION are OFFSET, it is possible either to set the reference

channel to the mode peak with the highest level or to set a mode peak that will become the
reference arbitrarily.
* When REF CH
The WDM mode peak with the highest level shall be the reference. The wavelength difference
and level difference (LOG) compared to it shall be OFFSET WL and OFFSET LEVEL of each
WDM mode peak.

is HIGHEST

When REF CH is ***

REF CHANNEL*** shall be the reference. The wavelength difference and level difference (LOG)

against it shall be OFFSET WL and OFFSET LEVEL of each WDM mode peak.

(If the ***th mode peak does not exist, the WDM mode peak on the longest wavelength shall be

the reference.)
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Appendix 3 OSNR (WDM) Analysis Function

DRIFT(MEAS)

Wavelengths measured previously are used as references to display wavelength/level changes
(drifts).

// AQB373E OPTICAL SPECTRUM ANALYZER //

TR A gﬂﬂ[ﬂ; 553.3250nm -10.33dBm At

TR A A0002: 554.1250nm -10.19dBm

[TR A A0003: 554.9350nm -10.20dBm

[TR A A0004: 555.7450nm -10.09dBm

[TR A AD005: 556.5550nm -10.30dBm

<Meas. Conditions >

sTART{ _ 551.135]hm  sToP{  561.135)am CENTER{ _ 556.135)nm span_ 10.0[nm

RES| 01nm  sens{mID | AVG 1] smpL{_ 1001(A)
10.0
0 [] i W 0 [ [ i i
et 1 e e
30,
LA Y T A O
50, O 52 VOO0 LN 30 VA A0 L 0 WU 14 W
10.0
dB/D
90.0) Setting
551.135nm in Vacuum 556.135nm 1.00 nm/D 561.135nm il
<WDM ANALYSIS > THRESH:20.0dB _ MODE DIFF:3.0d8 Q| [
N_ALG: AUTO-FIX N_AREA:AUTO M_AREA: --- F_ALG:LINEAR NOISE BW:0.10nm Display
NO.| REFWL | MEASWL | DIFFMAX | DIFFMIN | REFIVL | MEASLVL | DFFMAX | DIFFMIN | |TRACE&TABLE
[nm] [nm] dBm] [dém S dm
T 0 0 0.000 -
2 0.0000 |  554.1206 0.0000 | -554.1296 0.000 -10.192 10.192 0.000 | [Analysis
3 0.0000 554.9383 0.0000 -554.9383 0.000 -10.198 10.198 0.000 On
4 00000 |  555.7463 0.0000 |  -555.7463 0.000 -10.087 10.087 0.000
5 0.0000 | 556.5541 0.0000 | -556.5541 0.000 -10.299 10.299 0000 | oo
6 0.0000 |  557.3602 0.0000 | -557.3602 0.000 -9.894 9.894 0.000
7 0.0000 |  558.1698 0.0000 | -558.1698 0.000 10254 10.254 0.000
8

00000 558.9810 0.0000| -558.9810 0.000 10,664 10,664 0.000 | [More1/2

we [we [Not srC [Pl AuT [ AuT [AUT [AUT [swe|smol | aor | o T
SHF | SHF | MS 12" Kelg ANA | SRC |REF |CTR |1-2 | OTH °

* Explanations of displayed items

NO: Channel number

REF WL: Reference wavelength of the channel (previous wavelength measured)
MEAS WL: Center wavelength Ai of the channel

DIFF MAX Maximum value of the relative wavelength to the reference wavelength of
(wavelength): the channel

DIFF MIN Minimum value of the relative wavelength to the reference wavelength of
(wavelength): the channel

REF LVL: Reference level of the channel (previous measurement level)

MEAS LVL: Measurement level of the channel

DIFF MAX (level): Maximum value of the relative level to the reference level of the channel
DIFF MIN (level): Minimum value of the relative level to the reference level of the channel

Reference wavelength/level can be changed under the following conditions.

» Active trace waveform data when MAX/MIN RESET is set by the parameter.

» The first waveform data measured when wavelength axes (SPAN WL/START WL/ STOP WL)
were changed according to the measurement conditions.

xipuaddy
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Appendix 4 Optical Filter Analysis Function

FILTER PEAK analysis function

This function analyzes collectively the measured waveforms of optical filters via multiple
parameters.
It can be used for filter analysis only if the number of modes is one.

Analysis item

PEAK LEVEL: Peak level
PEAK WL: Peak wavelength
CENTER WL: Center wavelength
SPEC WIDTH: Wavelength width at threshold value
TH
RIPPLE: Ripple width
CROSS TALK: Crosstalk
Parameters
Item Parameter |Default Range Unit |Description
PEAK SW ON ONor OFF |- Display ON/OFF switch
WAVELENGTH pay
PEAL WL SW ON ONor OFF |- Display ON/OFF switch
SW ON ONor OFF |- Display ON/OFF switch
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS - width.
THRESH :
-II_—E\?EELSH 3.00 0.01 to 50.00 |dB Threshold value for channel detection.
RMS : 3.00
CENTER K IHOISESH : 1.00 o 10.00 |- Multiplying factor
WAVELENGTH RMS : - : : Valid only when ALGO is THRESH.
THRESH : Whether “half of maximum point” is set
MODE FIT |OFF ON or OFF |- to the mode peak.
RMS : - Valid only when ALGO is THRESH.
MODE THRESH : Minimum value of the peak/bottom
DIEE 3.00 0.01t050.0 |dB difference during channel detection.
RMS : - Valid only when ALGO is THRESH.
SW ON ONor OFF |- Display ON/OFF switch
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS - width.
SPECTRUM  |THREsH | [HRESH: .
3.00 0.01 t0 50.00 |dB Threshold value for channel detection.
WIDTH LEVEL
RMS : 3.00
THRESH : oo
) Multiplying factor
K ;&OS . 1.001010.00 Valid only when ALGO is THRESH.
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Item Parameter |Default Range Unit |Description
THRESH : Whether “half of maximum point” is set
MODE FIT |OFF ONor OFF |- to the mode peak.
SPECTRUM RMS : - Valid only when ALGO is THRESH.
WIDTH MODE THRESH : Minimum value of the peak/bottom
DIEE 3.00 0.01~50.0 dB difference during channel detection.
RMS : - Valid only when ALGO is THRESH.
SW ON ONor OFF |- Display ON/OFF switch
THRESH .
RIPPLE WIDTH | LEVEL 3 0.1t050.0 |dB Threshold value for channel detection.
MODE - Minimum value for peak/bottom
DIFF 0.5 0.001~50.0 |dB difference during channel detection.
SW ON ONor OFF |- Display ON/OFF switch
THRESH . .
ALGO THRESH PK LEVEL |- Sglectlon of algorithm for spectrum
width.
GRID
THRESH ;B‘EESH : 0110500 |dB Threshold value for channel detection.
LEVEL PK LEVEL : - Valid only when ALGO is THRESH.
THRESH : C
Multiplying factor
K 1.00 1.00 to 10.00 |- . .
PK LEVEL: - Valid only when ALGO is THRESH.
CROSS TALK
THRESH : Whether “half of maximum point” is set
MODE FIT |OFF ONor OFF |- to the mode peak.
PK LEVEL: - Valid only when ALGO is THRESH.
MODE THRESH : Minimum value of the peak/bottom
DIEE 3.00 0.01~50.0 - difference during channel detection.
PK LEVEL: - Valid only when ALGO is THRESH.
CH SPACE [0.4 0.00to nm | Channel spacing setting.
50.00
SEARCH Analysis range setting.
AREA 0.01 0.011010.001nm |\ 11id only when ALGO is GRID.

IM AQ6373E-01EN
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Appendix 4 Optical Filter Analysis Function

Description

(5)CROSS (5)CROSS

(1)PEAK LEVEL
+ (2PEAK WL

A a

/\ A
(6)RIPPLE¢ / U J
TH[dB]

>

TALK (4)SPEC WIDTH TALK

<
l<

(
(
(
(
(

/ \
(3)MEAN WL
| Acs [nm] 1 Acs [nm] |
1) Peak level (PEAK LEVEL) value of the level at the waveform peak position
2) Peak wavelength (PEAK WL) value of the wavelength at the waveform peak position

3) Center wavelength (MEAN WL): value of the center wavelength at the threshold value TH
4) Spectrum width (SPEC WIDTH): spectrum width at the threshold value TH
5) Cross talk (CROSS TALK)

In the case of THRESH / PEAK LVL algorithms

The value of the level on the reference wavelength (MEAN WL for THRESH and PEAK WL

for PEAK LVL) is determined. Also, the value of the level at the wavelength which is +ACH
SPACE[nm] away from the reference wavelength is determined. Then, the difference in level
value between the two is assumed to be the cross talk.

In the case of ITU-T algorithms

The ITU-T grid wavelength, which is nearest to the peak wavelength, is assigned to the
reference wavelength. The difference between the bottom level within the range of the reference
wavelength +ASEARCH AREA[nm] and the peak level within the range of the position +tACH
SPACE[nm] away from the reference wavelength tASEARCH AREA[nm] are assumed to be the
cross talk.

(6) Ripple width (RIPPLE)

Note

A spectrum width search is performed. The value of the peak level — bottom level within the
obtained spectrum width is assumed to be the ripple width.

* Unless the parameter “MODE DIFF” is set to a value smaller than uneven portions of a waveform
regarded as a ripple, RIPPLE = 0 will result.
* RIPPLE = 0 if the parameter setting is “THRESH” < “MODE DIFF”
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FILTER BOTTOM analysis function

This function analyzes collectively the measured waveforms of optical filters via multiple
parameters.
It is used for filter analysis if the number of modes is one.

Analysis item
BOTTOM LEVEL:  Bottom level

BOTTOM WL: Bottom wavelength
CENTER WL: Center wavelength
NOTCH WIDTH: Notch width (displayed as SPEC WIDTH on the screen)
CROSS TALK: Crosstalk
Parameters
Item Parameter |Default Range Unit | Description
BOTTOM . .
LEVEL SW ON ON or OFF - Display ON/OFF switch
BOTTOM . .
WAVELENGTH SW ON ON or OFF - Display ON/OFF switch
SW ON ON or OFF - Display ON/OFF switch
PEAK Selection of algorithm for spectrum
ALGO BOTTOM goTTOM ) width.
CENTER THRESH
WAVELENGTH 1 ' = 3.00 0.01 to 50.00 dB | Threshold value for channel detection.
MODE Minimum value for peak/bottom
DIFF 3.00 0.01t0 50.00 dB difference during channel detection.
NOTCH WIDTH |SW ON ON or OFF - Display ON/OFF switch
ALGO BOTTOM |PEAK BOTTOM |- \?Vieglte;non of algorithm for spectrum
THRESH 3.00 0.01 to 50.00 dB | Threshold value for channel detection.
LEVEL
Minimum value for peak/bottom
,I;)AIIC:)EE 3.00 0.01 to 50.00 dB |difference during channel detection.
Valid only when ALGO is THRESH.
SwW ON ON or OFF - Display ON/OFF switch
PEAK BOTTOM Selection of algorithm for spectrum
ALGO BOTTOM |gorTOoMLvL |- width.
THRESH Minimum value for peak/bottom
LEVEL 3.00 0.01 to 50.00 dB |difference during channel detection.
CROSS TALK Valid when ALGO is PEAK/ BOTTOM.
MODE Minimum value of the peak/bottom
DIEE 3.00 00 to 50.0 - difference during channel detection.
Valid only when ALGO is THRESH.
CH SPACE [0.40 0.00 to 50.00 nm | Channel spacing setting.
SEARCH Analysis range setting.
AREA 0.01 0.011010.00 1M |\ i only when ALGO is GRID.
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Description
Acs [nm] Acs [nm]
—~— [\_/
(5)CROSS
(5);::3(33 (4)NOTCH WD CROS
(3)MEAN WL
TH[dB]
> AR

(1)BOTTOM LVL (2)BOTTOM WL
(1) Bottom level (BTM LVL) Value of level at the waveform bottom position
(2) Bottom wavelength (BTM WL) Value of wavelength at the waveform bottom position
(3) Center wavelength (MEAN WL) Value of center wavelength at the threshold value TH
(4) Notch width (NOTCH WD) Notch width at the threshold value TH
(5) Cross talk (CRS TALK)
* In the case of PEAK/BOTTOM/BOTTOM LVL algorithms

The level value at the reference wavelength (MEAN WL for PEAK/BOTTOM, BOTTOM WL for
BOTTOM LVL) is determined. Also, the level value at the wavelength which is +ACH SPACE[nm]
away from the reference wavelength is determined. Then, the difference in level value between
the two is assumed to be the cross talk.

* In the case of ITU-T algorithms
The ITU-T grid wavelength, which is nearest the bottom wavelength, is assigned to the reference
wavelength. The difference between the peak level within the range of the reference wavelength
+ASEARCH AREA[nm] and the bottom level within the range of the position £ACH SPACE[nm]
away from the reference wavelength +ASEARCH AREA[nm] is assumed to be the cross talk.
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Appendix 5 Function Menu Tree Diagram

The menu structure of the instrument is illustrated below. Some menus have been omitted.

SWEEP

™ Function

[Auto

— Auto sweep (3.2)

— Repeat sweep (3.2)
— Single sweep (3.2)

— Sweep stop (3.2)

— Sweeping between line markers (3.2, 4.1, 6.1)

CEN

™ Function

Start

— Sweep interval (3.2)

TER

Center wavelength (frequency or wavenumber) setting (2.1)

oomi— Measurement start wavelength (frequency or wavenumber) setting (2.1)

Smfzoo_mnm— Measurement stop wavelength (frequency or wavenumber setting (2.1)

Dl Setting the center wavelength (frequency or wavenumber) to the peak

Mean WL
-> Center

wavelength (frequency or wavenumber) (2.1)

[Auto Center

on

Setting the center wavelength (frequency or wavenumber) to the
THRESH 3 dB center wavelength of the measured waveform (2.1)

Sets the center wavelength (frequency) to the peak wavelength

(frequency or wavenumber) for each sweep (2.1)

Assigning the current scale to the measurement scale of the

|:| next sweep (2.1)

SPAN

™ Function

Start

350.000nm|

Sweep span setting (2.1)

— Measurement start wavelength (frequency or wavenumber) setting (2.1)

Smfzoo_oomm— Measurement stop wavelength (frequency or wavenumber) setting (2.1)

™
-> Span

im
Minimum|

Onm Sweep
Time

— Setting the sweep span to RMS 20dB width of the measured waveform x 6 (2.1)

— Setting the screen range measurement time for 0 nm sweep (6.9)

w~ — Assigning the current scale to the measurement scale of the next sweep (2.1)

IM AQ6373E-01EN
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Appendix 5 Function Menu Tree Diagram

LEVEL
LEVEL (1/3) LEVEL (2/3) LEVEL (3/3)
~ ion ™ Function
1 9 g 17 — Ehin
2 10
3 SUbS?.:dB/kn:_ 11
o 4 SUbsca‘\I;.O%/D_ 12
M. — 5 o+ 13
0.0dB|
e 6 14
[SHon|
LevelUnit | Auto - 15
BB dBm/nm 7 SubScalon
Wit + 8 e - 16

3
H

More 1/3 More 2/3 More 3/3

1 Reference level setting (2.5)
2 LOG scale setting (2.5)
3 Linear scale setting (2.5)
4 Linear scale bottom settings (2.5)
5 Setting the peak level to the reference level (2.5)
6 Automatic setting of reference level (2.5)
7 Vertical scale unit setting (2.5)
8 Main scale initialization
9 Setting the sub scale to LOG (2.6)
10 Setting the sub scale to LINEAR (2.6)
11 Setting the sub scale to dB/km (2.6)
12 Setting the sub scale to % (2.6)
13 Linear sub scale bottom setting or offset level setting for LOG (2.6)
14 Setting the length of the optical fiber (2.6)
15 Vertical scale setting (2.5)
15-1 Number of divisions in the level axis (2.5)
15-2 Reference level position on the screen (2.5)
15-3 Reference level position on the sub scale (2.6)
16 Sub scale initialization
17 Automatic scaling of sub scale (2.6)
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SETUP (1/2) SETUP (2/2)
7 Function 7 Function 7-1
Resolution 1 ensitivi P;as‘:}igh( 7 1 7-2
0.02nm| Off|
1o, [m = Lg - 7:3
MID)
e 13 = g 74 .
1 m Gate Sampling
I 1l
4 mewawoo.Oms_ 7-5-1
Gate Logic
semping 1§ 4+ 7-5 > | EEnesd 7-5-2
1251 ) Measure Delay
Ao 6 Edge 100.0ms] 7-5-3
'g —
0.0040nm| Ris- U 8-1
Delay
o 8-2
Chop Mode
EgswircH| 2-3
Setup Tghpst | 8-3
Smpl Tri
off

Measurement resolution setting (2.2)

Measurement sensitivity settings (2.4)

2-1 Measurement sensitivity selection (2.4)

2-2 Measurement sensitivity level setting (2.4)

2-3 Setting the CHOP Mode (2.4)

Average times setting (2.7)

Automatic sampling points setting (2.3)

Manual sampling points setting (2.3)

Sampling interval setting (2.3)

Pulse light measurement settings (3.3)

7-1 Pulse light measurement OFF (3.3)

7-2 Peak hold time setting (3.3)

7-3 External trigger mode setting (3.3)

7-4 Gate mode setting (3.3)

7-5 Gate setting (3.3)
7-5-1 Gate sampling interval time setting (3.3)
7-5-2 Gate signal logic setting (3.3)
7-5-3 Measure delay setting (3.3)

8 Trigger condition settings (3.4)

8-1 Edge setting (3.4)

8-2 Delay setting (3.4)

8-3 Trigger input mode setting (3.4)

8-4 Trigger output mode setting (3.5)

N —

N o 0ok W

9 Horizontal scale unit setting (2.1)

10 Resolution Correction(2.2)

11 Smoothing (2.7)

12 Fiber Core Size (see IM AQ6373E-02EN)
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ZOOM

rh Function

m Setting the center wavelength (frequency or wavenumber) of

the zoom display (4.1)

Setting the span of the zoom display (4.1)

| ommi— Setting the start point of the zoom display (4.1)

Zoom Stop

o Setting the stop point of the zoom display (4.1)

Peak
-» Zoom Ctr

1— Setting the peak position to the center of the zoom display (4.1)

Overview
Display

off L

+— Setting the display position of the overview (4.1)

View Scale
-> Measur

- +— Assigning the current scale to the measurement scale of the

Initialize

next sweep (2.1)

Initializing the display scale (4.1)

5
'E
DE

FILE

™ Function
ave

@

oad

Item Select

)

uto

Trace]

leName |
IR Datd]

31
32
33
34
35

Saving data (7.2 to 7.6)

Loading data (7.2, 7.3, 7.5)

Setting the target item(7.2 to 7.6)

Setting the method of assigning file names (7.2 to 7.6)
Removing the USB storage device (7.1)

File operation (7.7)
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TRACE(More 1/2)

™ Function
|Active Trace [Active Trace C=A-B(LOG) C=A+B(LIN)
M@BCDEFG 1 ABEDEFG
[View A 2 [View C C=B-A(LOG) C=A-B(LIN)
RIS BLANK| DISP
3 [Write C C=A+B(LOG) C=B-A(LIN)
4 Fix C E_:Lk(A/E)
1.0000|
5 Hold C E:Lk(E/A)
Max Hold 1.0000|
Roll AverageA ] Roll Average C

2|

]
| Trace List 8
M

[Active Trace F=C-D(LOG) F=Pwr/NBW A
ABCDERG F=C+D(LIN)
[View F F=D-C(LOG) F=Pwr/NBW B
DIsP F=C-D(LIN)
[Write F F=C+D(LOG) F=Pwr/NBW C
F=Pwr/NBW A e
Fix F F=D-E(LOG) F=Pwr/NBW D
F=D+E(LIN)
Hold F F=E-D(LOG) F=Pwr/NBW E
Min Hold| ELET)
Roll Average F F=D+E(LOG)
F=E-D(LIN)
e

| Trace List /Eandwid(h
0.1nm|

[Active Trace
ABCDEFE > - )
_ G=C+F(LIN)
View G Linear Math 7.2 G=F-C(LOG)
DisP ENN
. ——— G=C-FILIN) e
Write G Norars 74 G=C+F(LOG) G=CRV FITA
- GZNORM A ——— G=F-C(LIN) =
FixG o 7.5 G=E-F(LOG) G=CRVFITB
-0 — G=PKCVFITA
G=CRV AT A [ — G=E+F(LIN) [ —
Hold G ook 7.6 G=F-E(LOG) G=CRV FITC
Curve Fit -0 ] (G=PKCVFIT B
Max Hold| GoPKCVFIT A N
e —— G=E-F(LIN) G=NORM A e ———
Roll Average G G=E+F(LOG) G=MKR FIT
G=PKCVFITC
2 ——
G=F-ELIN
> L Threshold
20dB
[Trace List Gperation
Area
Al Threshold
L™
Fitting 20dB|
|Algorithm Speration >
GAUSS ©
AL T
(]
Fitting s
|Algorithm 2
GAUSS| =
X

Active tray setting (4.2)

Show/hide active trace setting (4.2)

Setting active trace to write mode (4.2)

Setting active trace to fixed mode (4.2)

Setting active trace to MAX/MIN hold mode (4.3)
Setting active trace sweeping to average mode (4.4)

D oA WN -
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7 Trace-to-trace calculation settings (trace C, F, G only) (4.5)
7-1 Trace-to-trace calculation in LOG (4.5)
7-2 Trace-to-trace calculation in LIN (4.5)
7-3 Power spectral density display (trace F only) (4.8)
7-4 Trace normalization (trace G only) (4.6)
7-5 Trace curve fitting (trace G only) (4.7)
7-6 Trace peak curve fitting (trace G only) (4.7)

8 Trace condition list display (4.10)

TRACE(More 2/2)

9 Function 9 Function

ewed | f1—

Vi m acecie )

= 4 e L 4 g

R |

Max Hold|

R HRZN|

Roll Average A

~

|Trace
Highlight 6
off

(2006, B S GV I \V)

Copy trace (4.10)

1-1 Copy source trace setting (4.10)

1-2 Copy target trace setting (4.10)

1-3 Execute copy (4.10)

Trace clearing (4.10)

Label character input (IM AQ6373E-02EN)
Noise mask setting (4.11)

Mask line setting (4.11)

Trace highlighting (4.12)
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™ Function " Function " Function
Marker Active k}nek ' Marker
ar} _ Display -
off [ 1 Off Bl Offset] 13 4-1
Set Marker 2 Line ) Marker 14 Power
larker /Auto Update ~ +— Density 4
ol | o SHon 4-2
Line Marker Unit Integral
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Moving marker display on/off (5.1)

Setting moving markers to fixed markers (5.1)

Clearing fixed markers (5.1)

Marker type selection (5.1, 5.3, 5.4)

4-1 Normal marker (5.1)

4-2 Power spectral density marker (5.3)

4-3 Integral power marker (5.4)

4-4 Normalization bandwidth setting (5.3)

Setting the moving marker wavelength (frequency or wavenumber) to measurement
center (5.1)

Setting the moving marker wavelength (frequency or wavenumber) to display scale center
(5.1)

Setting the moving marker level to reference level (5.1)

Clear all displayed moving and fixed markers (5.1)

Line markers on/off (5.2)

Setting the measurement span to between line markers L1 and L2 (5.2)

Setting the zoom span to between line markers L1 and L2 (5.2)

Clearing all displayed line markers (5.2)

Marker display settings (5.1)

Setting whether to automatically update the fixed marker's level values when updating
active trace (5.1)

Marker value units setting (5.1)

Setting the peak search, bottom search, and analysis function ranges to between line
markers L1 and L2

(For both the PEAK SEARCH and ANALYSIS menus) (4.9, 6.1)

Setting the peak search, bottom search, and analysis function ranges to within the zoom
span

(For both the PEAK SEARCH and ANALYSIS menus) (4.1, 6.1)

Sweep between line markers (3.2)

IM AQ6373E-01EN

App-45

xipuaddy E



Appendix 5 Function Menu Tree Diagram

PEAK SERACH
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Executing a peak search (4.9)

Executing a bottom search (4.9)

Moving the moving marker from the current position to the next peak/bottom value (4.9)
Moving the moving marker from the current position to the next peak/bottom value to the
right (4.9)

Moving the moving marker from the current position to the next peak/bottom value to the
left (4.9)

Setting moving markers to fixed markers (4.9)

Clearing fixed markers (4.9)

Clearing all displayed moving and fixed markers (4.9)

Turning on/off peak/bottom search each sweep (4.9)

Setting the minimum peak/bottom difference of the mode judgment reference (4.9)
Setting the peak search, bottom search, and analysis function ranges to between line
markers L1 and L2

(For both the MARKER and ANALYSIS menus) (4.9, 6.1)

Setting the peak search, bottom search, and analysis function ranges to within the zoom
span

(For both the MARKER and ANALYSIS menus) (4.9, 6.1)

Switching between the single and multi peak/bottom searches (4.9)

Setting the threshold and sort order of the multi search (4.9)
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ANALYSIS

™ Function

Spec Width
Thresh
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OSNR(WDM) Search / Ana
’ Marker L1-2 +— Q
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Search/ Ana
Zoomaes. — 10
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Spectrum width analysis algorithm settings/execution (6.2)

Analysis function settings (6.3 to 6.5)

(DFB-LD, FP-LD, LED, SMSR, POWER, TLS)

Analysis function settings (6.5 to 6.8)

(WDM, FILTER-PK, FILTER-BTM, WDM FIL-PK, WDM FIL-BTM)

Executing the specified analysis (6.2 to 6.8)

Spectrum width analysis threshold setting (6.2)

Analysis parameter settings (6.2 to 6.8)

Editing the ANALYSIS2 analysis results display screen (6.6 to 6.8)

Turning on/off automatic analysis each sweep (6.2 to 6.8)

Setting the peak search, bottom search, and analysis function ranges to between line
markers L1 and L2

(For both the MARKER and PEAK SEARCH menus) (4.9, 6.1)

Setting the peak search, bottom search, and analysis function ranges to within the zoom
span

(For both the MARKER and PEAK SEARCH menus) (4.9, 6.1)

IM AQ6373E-01EN

App-47

xipuaddy E



Appendix 5 Function Menu Tree Diagram

SYSTEM(More 1/4)

™ Function
Optical
|Alignment 1
0.000nm 3
Tevel Shift 4
0.000dB|
Wavelength  4— 2_3
|
Wavelength
in —5
Jaf Vacuun]
Eystem

More 1/4

Executing the monochromator alignment adjustment (see IM AQ6373E-02EN)

Wavelength calibration (IM AQ6373E-02EN)

2-1 Wavelength calibration using a laser type external reference light source

2-2 Wavelength calibration using an emission line light source

2-3 Wavelength calibration setting for wavelength calibration using an external reference
light source

2-4 Executing wavelength calibration

3 Setting the wavelength shift amount (value specified for the wavelength axis display value
is added) (9.4)

4 Setting the level shift amount (value specified for the level axis display value is added) (9.4)

5 Air wavelength/vacuum wavelength mode (2.1)
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SYSTEM(More 2/4)
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[TCP/IP
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Remote User User Name
A
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cccccc
anonymou:

TIMEOUT

Infinite|

Communication interface settings (see IM AQ6373E-17EN)
GP-IB interface settings (see IM AQ6373E-17EN)
2-1 Setting the GP-IB port address

2-2 Setting the command format

Setting the Ethernet interface (9.5)

Turning off the LCD display (9.4)

Trigger input mode setting (3.4)

Trigger output mode setting (3.5)

Auto offset ON/OFF (9.3)

Remote monitor (9.5)

Folder sharing setting (9.5)

Remote timeout setting (9.5)
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SYSTEM(More 3/4, More 4/4)

" Function ™ Function

Parameter Cal Data

Initialize _— 9 —— [Clear

ET;:neter J System Log ﬂ_ 10-1 ﬁ

Save to
USB Memory

L/ /)
System [All Clear Licenses
Information 1 0 - 1 0_2
[Test Mode

}— 11 —‘
Operati h Upd.
¥ 8 Shut Down 12 (’\fm::grk) L 103
Update
T o

UNCAL and warning On/Off (9.4)
Buzzer settings (9.6)

Display color setting (1.5)
Language setting (1.5)
date and time settings (see IM AQ6373E-
User-defined menu registration(9.1)
Key lock (9.2)
Initializing the settings (9.9)
0 System information display (9.8)

= O 00 N O O WON =

10-1 Displaying, clearing, and saving the system log to USB memory (9.8)

Setting the number of level data digits (1.5)

02EN)

10-2 Displaying the open source software (OSS) license

10-3 Updating the firmware (via network) (see IM AQ6373E-02EN)
10-4 Updating the firmware (USB memory) (see IM AQ6373E-02EN)

11 Service menu

12 System shutdown (see IM AQ6373E-02EN)
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Application information display (8.2)
Application execution (chapter 8)
Application installation (8.2)
Application uninstallation (8.2)
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