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Thank you for purchasing the AQ6361 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.

Revisions

» 1st Edition: May 2025
* 2nd Edition: September 2025

2nd Edition: September 2025 (YMI)
All Rights Reserved. Copyright © 2025 Yokogawa Test & Measurement Corporation
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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

AQ6361 IM AQ6361-02EN  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.

AQ6361 Optical Spectrum Analyzer IM AQ6361-7322 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

AQ6361 IM AQ6361-01EN  This manual. Explains all functions and

Optical Spectrum Analyzer operating procedures of the AQ6361

User’s Manual except remote control and program
functions.

AQ6361 IM AQ6361-17EN  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 AQ6361 Optical Spectrum Analyzer Request to Download
Manuals (IM AQ6361-73Z22). The “EN”, “Z1”, and“Z2” in the manual numbers are the language
codes.

Online help
The User’s Manual (IM AQ6361-01EN) is incorporated in this instrument as help files. For
instructions on how to use the help, see section 8.8 in the User’s Manual, IM AQ6361-01EN.
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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.
Improper handling or use can lead to injury to the user or damage to the
A 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.”

m 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.

CAUTION 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.

Note Calls attention to information that is important for the proper operation of the
instrument.
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Configuring the Instrument

The following methods are available for configuring the instrument.

» Connect a monitor and mouse to the instrument and use the control screen shown on the
monitor

» Use the control screen shown on the PC via the Web server feature

This manual provides procedures using the method of connecting a monitor and mouse to the
instrument. For how to connect a monitor and mouse, see the Getting Started Guide, IM AQ6361-
02EN.

Control screen

AQ6361 Monitor

. D Video
~a N signal i
H E] output

H
é% o,

USB mouse
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Chapter 1 Features

1.1 Measuring the Optical Spectrum

Measurement range

Set the measurement wavelength (frequency) 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

h 4

Stop wavelength

Reference level

You can set the wavelength and frequency
scale display using the horizontal scale (SETUP

—» Optical power

FUNCTION

CENTER LEVEL

SETUP TRACE

SYSTEM FILE
O REMOTE

@) =) (E)

\\
) ()

Wavelength —* > Horizontal Scale) settings.

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 and frequency

scale, etc.

IMAQ6361-01EN
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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) ms
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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: 0.03 nm (when high performance model),
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

This instrument has two measurement sensitivity modes: TRAD and RAPID. You can set the
mode with Sensitivity Mode. Setting this mode sets the operation mode of the analog amplifier
circuit (internal amplifier) built into the instrument.

RAPID Mode
This sensitivity mode is specialized for high-speed measurement of CW light. Select the
sensitivity setting from six levels: RAPID1 to RAPID6.

TRAD Mode

This sensitivity mode can measure both CW light and pulsed light. It operates in the same way
as the conventional sensitivity mode of YOKOGAWA's optical spectrum analyzers.

Select the sensitivity setting from six levels: N/HOLD, N/AUTO, NORMAL, MID, HIGH1, and
HIGH2.

If you select N/HOLD, the analog ampilifier 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 amplifier 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 TRACE
PEAK T
WARKER)  (EEAK,)  (awavss) ~— SETUP

Measurement sensitivity
SYSTEM FILE
O REMOTE

) (=) (&) Fes
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1.1 Measuring the Optical Spectrum

Correlation diagram between measurement sensitivity and sweep speed

[TRAD mode]

Sweep speed: Sweep speed:
Low normal normal x 2
i : N/HOLD
(Fixed gain)
= N/AUTO(x2)
2 N/AUTO
5 NORMAL(x2)
?D NORMAL
2 MID(x2)
o MID
o
<
<
V HIGH1(x2)
HIGH1
High HIGH2(x2)
HIGH2

— [RAPID mode] —

Sweep speed:
rapid

RAPID1

RAPID2

RAPID3

RAPID4

RAPIDS

RAPID6

Noise reduction

Fast

)

paads deamg

Slow

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.

Averaging cannot be selected when, on the SETUP menu, the measurement sensitivity is set to

NORMAL (x2) of TRAD mode.

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

£ e

-
%

—

Optical power

\

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

FUNCTION

CENTER LEVEL

) ()

SETUP TRACE
< TRACE->Roll Aver
&5 MG
Rolling average

SETUP->Average Times
Average times
O REMOTE

@) =) (E)

IM AQ6361-01EN 1-7

sainjeaq



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

e
Auto sweep, repeat sweep, single sweep, stop sweep
s

SYSTEM FILE
O REMOTE

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

Function menus

CENTER button

“Measurement range” in Features
Center wavelength and center frequency (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 or frequency) is set using Horizontal Scale on the SETUP
menu.

Start wavelength and start frequency (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 or frequency) is set using Horizontal Scale on the SETUP
menu.

Stop wavelength and stop frequency (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 or frequency) 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.

IMAQ6361-01EN
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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

T Threshold
o (20 dB)
3
o
<%
®
2
2
(o]
Wavelength

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 AQ6361-01EN



1.1 Measuring the Optical Spectrum

SPAN button

“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 or frequency) is set using Horizontal Scale on
the SETUP menu.

Start wavelength and start frequency (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 or frequency) is set using
Horizontal Scale on the SETUP menu.

Stop wavelength and stop frequency (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 or frequency) 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.

7 Threshold
A 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.

IMAQ6361-01EN
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1.1 Measuring the Optical Spectrum

LEVEL button

“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 AQ6361-01EN



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 (Sub 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.
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1.1 Measuring the Optical Spectrum

SETUP button
“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 mode (Sensitivity Mode)
This instrument has two measurement sensitivity modes: TRAD and RAPID. You can set

the mode with Sensitivity Mode. Setting this mode sets the operation mode of the analog
amplifier circuit (internal amplifier) built into the instrument.

RAPID: Sensitivity mode specialized for high-speed measurement of CW light

TRAD: Conventional sensitivity mode for CW light and pulse light measurements

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

RAPID
RAPID

-
o

w Menu

RAPID1
RAPID2
RAPID3
RAPID4
RAPIDS
RAPID6

T

) Q‘I!A!I!SU\?&
=

(%] n
g poads deamg ﬁ

TRAD

Low Menu Fast

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

MID
HIGH1(x2) » The internal amplifier is set to fixed

HIGH1 gain for N/JHOLD. Otherwise, the

\/ HIGH2(x2) \/ internal amplifier is set to auto gain.

High HIGH2 Slow * (x2) indicates double speed mode.

)
)

Ayanisuag
paads deamg

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.
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1.1 Measuring the Optical Spectrum

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).

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.

¢ 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

- —— x5 > Set number of samples -1
Setting resolution

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.

¢ 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.

IMAQ6361-01EN
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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
and THz 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 connector (Fiber Connector)
Set Angled if the optical fiber under test is APC (angle lap PC). Otherwise, set NORMAL.
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1.1 Measuring the Optical Spectrum

RESOLN button

“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 button

“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 button
“Measurement sensitivity,” in Features

Measurement sensitivity selection (Sensitivity Select)
Select the measurement sensitivity from the menu.
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1.2 Displaying Optical Spectral Waveforms

Traces

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.

Calculated trace

Optical power —p

Wavelength —*

Calculated trace

Trace G

: Trace A
' NORMALIZE, CURVE FIT, PEAK CURVE FIT

' AB,C

i LOG calculation

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

! Linear calculation

) C+F, G-F, F-C, E+F, E-F, F-E
| MARKER FIT

Calculated trace

< [Trcen

! POWER/NBW

' LOG calculation

| C-D, D-C, C+D, D-E, E-D, D+E «—|TraceD |
Linear calculation f
! C+D, C-D, D-C, D+E, D-E, E-D ;H

Calculated trace

R Trace C
| 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 B

~

Calculation
source trace

/
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1.2 Displaying Optical Spectral Waveforms

FUNCTION

CENTER LEVEL

) ()

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

SYSTEM FILE

APP
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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

3 3

a o

® ©

2 9

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
O REMOTE
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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

Optical power —p

v

--- Peak search

------------ --- Searches for the next peak

or the adjacent peak on the
right of the peak value
| Fixed marker

—» Wavelength

FUNCTION

CENTER LEVEL

) ()

SETUP Z0oom TRACE
PEAK

APP

~PEAK SEARCH

Peak search, bottom search, level
order search, left and right search,
fixed marker placement

O REMOTE

) (=) (&) e

IMAQ6361-01EN

1-21

sainjeaq



1.2 Displaying Optical Spectral Waveforms

Markers

You can set markers on the active trace waveform to display in the data area the wavelengths or
frequencies 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
position

Moving marker Moving marker /Bandwidth power density
: : :
a ; Q
T : ®
L2 ' L
3 : 2
o . o 1 1
Wavelength —» b —>
- Wavelength
Integral marker Normalization
Moving marker, bandwidth

Center value of
the integration

fange Integral

;/\ power value

Optical power —>

L — Wavelength

Integral range
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1.2 Displaying Optical Spectral Waveforms

FUNCTION

CENTER LEVEL

) (e
SETUP Z00M TRACE
SEiny

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

density marker, integral marker
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1.2 Displaying Optical Spectral Waveforms

Function menus

TRACE button

“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)

Wij (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.

¢ 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 Ato 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.

1-26
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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

e 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

1-28
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1.2 Displaying Optical Spectral Waveforms

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.

IMAQ6361-01EN
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1.2 Displaying Optical Spectral Waveforms

ZOOM button
“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 and center frequency (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 and start frequency (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 (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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1.2 Displaying Optical Spectral Waveforms

PEAK SEARCH button

“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

// AQ6361 OPTICAL SPECTRUM ANALYZER //

TRA 20001 135797400 Pyt A0 0200 46.74dB .
AD003: |
A0004: Il
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.

IMAQ6361-01EN
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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 button

“Markers” in Features
Moving marker display (Marker Active)
The moving marker can be moved to any wavelength by dragging it with the mouse. 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 or frequency) 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 button) 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 button) 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

Spectral width (AA)
yA

e

Optical power—»

_

~Threshold
(peak)

—Center
wavelength (AC)

.
! i
5 /"9‘\%!
; r 3 /
o i |
g A\ /T
=4 v i
(o) (i

Wavelength —* /
Center wavelength (AC)

B ENVELOPE (envelope curve)

Wavelength —>
Threshold (bottom)

B RMS/PEAK 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 mode
peak value within the
threshold value. For the

method method
Spectral width (AA) Threshold Threshold
\
\ B
\ /\ A
T /\ / \\ [\. T___ A A h 4
ol
: /U N
b 5
® . ]
< \ 3
OQ- i g
V - 2 "y
Envelope curve  Wavelength Wavelength

FUNCTION

CENTER LEVEL

) ()

SETUP TRACE

SYSTEM FILE
O REMOTE

@ =) (&)

ANALYSIS -> Spec Width

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

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

—

Optical power

Wavelength —*

Note

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

FUNCTION

CENTER SPAN LEVEL

) ()

ANALYSIS -> Analysis 1

O REMOTE

@) =) (B)
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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 i
) |
3 !
[e] i
= .
o Integral range .
S| ] »
(o]
Wavelength —*
POWER value
Note

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

FUNCTION

CENTER SPAN LEVEL

) ()

ANALYSIS -> Analysis 1

PowER
O REMOTE

@ =) (E)
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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, ITLA) 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 LEVEL

) ()
=
ANALYSIS -> Analysis 1

DFB-LD, FP-LD, LED, ITLA

APP

O REMOTE

@ =) (&)
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1.3 Analyzing the Optical Spectrum

WDM signal spectral analysis

This function calculates the center wavelength (A), level, noise, SNR, and other parameters of each
channel from the measured WDM signal spectral waveforms. For an explanation and calculation
formula of each parameter, see appendix 4.

Optical power >

sainjeaq

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

GRID WL Grid wavelength closest to the center wavelength of the channel

MEAS WL Center wavelength (A) of the channel

REL WL Relative wavelength to the nearest grid wavelength of the channel

FUNCTION

CENTER LEVEL

) ()

SETUP ZOOM TRACE
PEAK

SYSTEM FILE

ANALYSIS -> Analysis 2
WDM

APP

O REMOTE

&) (=) (B) e
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1.3 Analyzing the Optical Spectrum

Optical amplifier analysis (Gain, NF analysis)

This function calculates the gain and noise figure (NF) of the optical amplifier from the spectral
waveform of the input light to the optical amplifier (Trace A) and the spectral waveform of the
output light from the optical amplifier (Trace B). For an explanation and calculation formula of each

parameter, see appendix 5.

component

output light

Signal
light \

Optical power __,

Removal of the
signal light SE =~ —p——5--

contained in the
optical amplifier

Gain

———————— Output
light

| ASE level

Wavelength —»

Analysis item Description
WAVELENGTH Center wavelength (A) of the channel
INPUT LVL Level value of the channel signal light
OUTPUT LVL Level value of the channel output light
ASE LVL Level value of the channel ASE light
RESOLN Measurement resolution of the channel
GAIN Gain of the channel
NF NF of the channel

FUNCTION

RESOLN

)

)

TRACE

SYSTEM

ANALYSIS -> Analysis 2

EDFA-NF

O REMOTE
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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

) ()

ANALYSIS -> Analysis 2

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

@ (=) (&) 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 3,

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
= WY | :__ - _|
s
) Threshold
o
! 00 ¥ ______ >
L
)=
(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
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1.3 Analyzing the Optical Spectrum

Multi-channel filter characteristics
A multi-channel spectral waveform is analyzed. For an explanation and calculation formula of

each parameter, see “WDM FILTER PEAK analysis function” and “WDM FILTER BOTTOM

analysis function” in Appendix 6.

WDM FIL-PK
Peak level
No.4 Threshold
T No.1 No.2 No.3/ 3
S
)
2
o
o p \
] eak wavelength XdB WIDTH
2 XdB center (WD)
8. wavelengthI
. ) (CTR) 57 ;
: Threshold
Wavelength —p i (XdB)

XdB stopband -~/

(SB) \/'
Reference wavelength (depending on
the selected algorithm)

Test band
>

Threshold
(XdB)

value

XdB passband -
(PB) Test band

Analysis item Description

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

NOMINAL WL Reference wavelength of the channel

PK WL Peak wavelength of the channel

PK LVL Peak level of the channel

XdB WD XdB width of the channel

XdB CTR XdB center wavelength of the channel

XdB SB XdB stop band of the channel

XdB PB XdB pass band of the channel

RIPPLE WIDTH Ripple width of the channel

CROSS TALK Crosstalk of the channel

Crosstalk
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1.3 Analyzing the Optical Spectrum

WDM FIL-BTM
XdB center
wavelength (CTR)
XdB notch width
(NW) = i
No.4 : :
T No.i1 No.2 No3 ([ ) '(I':;ae:rold (XdB) i
‘_ Threshold (XdB)
o (bottom)
H
s T Y B UV
©
= XdB stopband
S (SB) PN L
e i l i
Wavelength — : i

Threshold
(XdB)

Reference wavelength (depending on
the selected algorithm)
Test band

“—>

Ripple width i
4>
Test band
Analysis item Description
No.1, No.2, ... Channel number
NOMINAL WL Reference wavelength of the channel
BTM WL Bottom wavelength of the channel
BTM LVL Bottom level of the channel
XdB NB XdB notch width of the channel
XdB CTR XdB center wavelength of the channel
XdB SB XdB stop band of the channel
XdB EB XdB elimination band of the channel
RIPPLE WIDTH Ripple width of the channel
CROSS TALK Crosstalk of the channel

XdB elimination
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1.3 Analyzing the Optical Spectrum

WDM SMSR analysis

This function calculates the SMSR of each channel from the measured WDM signal spectral
waveforms. For an explanation and calculation formula of each parameter, see appendix 4.

Optical power ——p»

No.1 No.2 No.3 No.4No.5 No.6
)

i

Peak level

No.7 Side mode peak level

Threshold
(XdB)

=)

XdB WIDTH
(WD)

) ()

SETUP TRACE
PEAK

SYSTEM FILE
O REMOTE

| S I ;
i 4
\ \Side mode peak
Wavelength —» wavelength
Peak wavelength
Analysis item Description
No.1, No.2, ... Channel number
PK WL Peak wavelength of the channel
PK FREQ Peak frequency of the channel
PK LVL Peak level of the channel
-XdB WD XdB width of the channel
2ND PK WL Side mode peak wavelength of the channel
2ND PK FREQ Side mode peak frequency of the channel
2ND PK LVL Side mode peak level of the channel
SMSR Level difference between the mode peak and a side mode of the channel
FUNCTION

ANALYSIS -> Analysis 2
WDM SMSR
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1.3 Analyzing the Optical Spectrum

Function menus

ANALYSIS button
“Spectral width”, “SMSR and OSNR”, “POWER”,
“Light source (DFB-LD, FP-LD, LED, ITLA) spectral analysis ”,“WDM signal spectral
analysis”, “Optical amplifier analysis (Gain, NF analysis)”,
“WDM SMSR 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, ITLA) 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

ITLA Center wavelength, spectral width, SMSR, POWER, SSER/STSSER
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

—

—»

Wavelength

Optical power

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.

ITLA

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.

Signal to Spontaneous Emission Ratio/Signal to Total Source Spontaneous
Emission Ratio (SSER/STSSER)

Calculate the difference between the mode peak and spontaneous emission light. For an
explanation and calculation formula of each parameter, see “ITLA analysis function” in
appendix 3.

Selecting the analysis of the WDM waveform, 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.
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1.3 Analyzing the Optical Spectrum

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

Peak search, bottom search, and calculation of analysis function (ANALY SIS button) 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.

IMAQ6361-01EN
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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

77AQ6361 OPTICAL SPECTRUM ANALYZER 77 @025 Mar 21 15:04
: a-Bn: H
Dat s S0 sz 10330 i
:1554.1250nm 19dBm ;
ata area — 88 0002 18243 0nm 10.20dBm HE s
TRA 20004: 1555.7450nm 10.09dBm m X 78K
TRA_40005: 1556.5550nm 10:30dBm m Girix 78K
Measurement <Meas. Conditions>
\START:[ 1551.135]nm  sTop{__1561.135]nm CENTER{__1556.135]nm span:__ 10.0jnm
conditions | Res] 01nm  sens{MID ] AVG 1 smpL___1001(A)
100
N i [3 O i i i i &
Waveform ——« s e e i e
30,
data N N DY Y S A [ A
50, R OO S U 0 AU S0 0 0 N WV O WOV | S W
100
de/D
1551.135nm inVacuum  1556.135nm 1.00nm/D 1561.135nm
<WDM ANALYSIS> THRESH: 20048 MODE DIFF:3.0d8 )
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: - F_ALG: LINEAR NOISE BW:0.10nm
NO. | WAVELENGTH LEVEL OFFSET WL GFFSET LEVEL NOISE SNR
[nm] [dBm] [nm] [dB] [dBm/NBW] (dB]
Header and —— 1 2] 1554129 -10.192 -3.2306 -0.298 -50.519 40327
. 3 15549383 -10.198 24219 0304 -50.334 40.136
4| 15557463 -10.087 16139 0.192 50211 40.124
data of anaIYSIS 5| 15565541 -10.299 -0.8062 0.405 -50.114 39.815
data 6|  1557.3602 -9.894 (REF) (REF) -50.080 40.185
7| 15581698 -10.254 0.8096 0359 -50.163 39.909
8| 15589810 -10.664 1.6208 0770 -50.342 39678
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1.4 Saving and Loading Data

Function menus

FILE button

“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.

IMAQ6361-01EN

1-51

sainjeaq



1.5

System Setup

Function menus

SYSTEM button

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 8.3.

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.

Wavelength resolution calibration (Res BW Calibration)

The wavelength resolution can be calibrated using an external light source as a reference
light source. The instrument measures the equivalent noise bandwidth at each resolution
setting and uses the measured value as the resolution bandwidth of the instrument. For the
procedure, see section 3.6 in the AQ6361 Getting Started Guide (IM AQ6361-02EN).

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 can be selected when the GP-IB
interface specification is -C01.

GP-IB setting (GP-IB Setting) (when the GP-IB interface specification is -C01)

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

Command format (Command Format)
Select whether to use AQ6361 commands or AQ6317 compatible commands for remote
control.
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1.5 System Setup

Ethernet settings (Network Setting)

TCPI/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 AQ6361 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.

Folder sharing (Folder Sharing)
The user area folder of the instrument’s internal memory can be shared with a PC.

Web server (Web Server)
You can control an AQ6361 connected to a network from your PC. Set the port number to

use for the Web server.

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.

IMAQ6361-01EN
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1.5 System Setup

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).

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 3.9 in the AQ6361 Getting Started
Guide (IM AQ6361-02EN).

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

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

Setting the error indicator (LED)
The ERROR indicator on the front panel can be turned on when an error is detected within this
instrument. The error history (LED on state) can also be cleared.

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.
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1.5 System Setup

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

situations.

sainjeaq

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

UNDO/LOCAL button
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 button: Undoes the last operation
REDO soft button: Cancels the last undo operation

FUNCTION

CENTER LEVEL

) (o)

SETUP TRACE
PEAK
MARKER SEARCH

SYSTEM FILE

O_REMOTE

UNDO/LOCAL
UNDO, REDO

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

UNDO/LOCAL.
The following table shows the functions of the UNDO/LOCAL button 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 button registration If you press UNDO while registering a user button, the
registration mode is canceled, and the soft button 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.
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1.5 System Setup

USER button

Up to 24 menus can be registered as user buttons.

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

Description

sainjeaq

The application feature (APP feature) is an extended feature for creating programs to control the
instrument and logging various analysis results at regular intervals.

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 buttons on the FUNCTION
screen. 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
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1.6 Application Feature (APP Feature)

Function menus

APP button
“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.
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Chapter 2 Setting the Measurement Conditions

2.1

Measurement Wavelength (Frequency) Range

Procedure

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

ANQNN

Click "I Function The FUNCTION screen appears.

Press SETUP. The Setup menu appears.

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

Tap Horizontal Scale nm/THz. The Horizontal Scale unit changes to nm or THz.

'E Function

'|§:| Function

Resolution
< 1nm|

Pulse Light
Measure
off

Sensitivity
N/AUTO)

Average
Times

1

Setting

[Trigger ‘

Horizontal
Scale

(gl THzZ|

Resolution
Correction
Bon

Smoothing

off

Fiber
Connector

IEIE Angled

[Fetup

More 1/2
->

More 2/2

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

Click I Function The FUNCTION screen appears.
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.

7.

2.

3.

4.

™™ Function

Optical
|Alignment
[Wavelength
Calibration
Wavelength

Shift
0.000nm|

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
screen.

*  When the horizontal scale unit is frequency, the mode is fixed at Vacuum,
regardless of this setting.

IM AQ6361-01EN
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2.1 Measurement Wavelength (Frequency) Range

Setting the center wavelength (center frequency)

There are four ways to set the center wavelength, center frequency:
+ Setting the center wavelength (center frequency) on the Center menu

» Setting the start and stop wavelengths (start and stop frequencies) on the Center menu

+ Setting using one-action

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

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

setting.

Setting the center wavelength (frequency) on the Center menu

7. Click \JFunction The FUNCTION screen appears.

2. Press CENTER. The Center menu appears.

3. Tap Center. A CENTER setting window appears.

4. Enter the center wavelength (frequency) 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)

[700000hm  sean{_11000)nm @
1 smpL__ 5501(A)] Stop
2250.000nm|
,,,,,,,,, e \WWL
777777777 1700.000nm > center
input new value Mean
A = ]
] ] e ] g
]
] o =
e L] L[] =
110.00nm/D 1700.000 nm |:|
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) Range

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

7. Click E Function The FUNCTION screen appears.
2. Press CENTER. The Center menu appears.

Setting the start wavelength (frequency)
3. Tap Start. A START setting window appears.

4. Enter the start wavelength (frequency) 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)
5. Tap Stop. A STOP setting window appears.

6. Enter the stop wavelength (frequency) 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 sta V\%\Flelength)

'|\:|Fundion unction

Center /BLK T
7BLK
1700 000nm| 00.000nm|
L E

Start

-

{1700.000]nm span_11000nm 00nm
] 1

swPL|__ 5501() (5“"’
2250.000nm, = 2250.000nm,
START (%]

Fean wi .. Peak WL
-> Center I -> Center
1150.000nm

"""" Mean WL

=2
g
k]

4
8
5
B
=

-> Center Ianﬂ new Value -> Center
{(COARSE);

= CeEa]|

View Scale 1 2 3 View Scale
-» Measure e -> Measure
Enter

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.

IM AQ6361-01EN

2-3

suoiIpuo9 juswainsesyy ayj buyyeg n



2.1 Measurement Wavelength (Frequency) Range

Setting using one-action

1.
2.

3.

Click ™I Function The FUNCTION screen appears.
Press CENTER. The Center menu appears.

Tap one of the following four menus.

Tap Peak WL -> Center:

The center wavelength (frequency) is set to the peak wavelength (frequency).

Tap Mean WL -> Center:

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

Tap Auto Center Off On to select On:

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

Tap View Scale -> Measure:

The center wavelength (frequency) is set to the currently displayed ZOOM scale (see section 4.1).
This is used in the center wavelength (frequency) measurement of the next sweep.

R Function
Center

2250.000nm)|
I,
Peak WL

~cner = Set to the peak value

Mean WL

~cer = Set to the RMS 20dB center wavelength

[Auto Center

— Automatically set for each sweep

[&ij on

View Scale
-> Measure

+ Set to the currently displayed zoom scale

e

i

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

1.
2.

3.

Click ™I Function The FUNCTION screen appears.
Press MARKER. The Marker menu appears.
With the moving marker (see section 5.1) displayed, tap Marker-> Center.

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

E Function

Marker Active

offem

Clear Marker
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2.1 Measurement Wavelength (Frequency) 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) 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 display and frequency display

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

Setting the sweep span in the Span menu

7. Click TIFunction The FUNCTION screen appears.

2. Press SPAN. The Span menu appears.

3. Tap Span. A SPAN setting window appears.

4. 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)

um1200.000nm
{1700.000jnm span{ _1000.0jnm
I 1 smpL|__ 5501(A) (S“’P
SPAN 0 - 2200.000nm|
I 1000.0nm s
777777777 input new value Onem Sweep
REEEC
1] BN
imininio
View Scale
i | =
e L] =
110.00nm/D 1700.000 nm |:|
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.

IM AQ6361-01EN
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2.1 Measurement Wavelength (Frequency) Range

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

7. Click TIFunction The FUNCTION screen appears.
2. Press SPAN. The Span menu appears.

Setting the start wavelength (frequency)
3. Tap Start. A START setting window appears.

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

Setting the stop wavelength (frequency)
5. Tap Stop. A STOP setting window appears.
6. Enter the stop wavelength (frequency) in the displayed window.
For instructions on how to select items and set values, see chapter 3 in the Getting Started Guide.

wavelength)

5] Function

DSP
Span
1
1000.0nm
TIR=

Start

Rﬂ Function

Span
1000 A
S

[ 1700.000)nm SPAN:[_1000.0nm

Stop I 1] s 5501(A)] Stop
2200.000nm| p— ) T 2200000nm|
- o2 000 Iy
-> Span > Span
1200.000nm
im

Di""; Sweep input new value ?-""' Sweep

e

Minimuml ) ) Minimum|
= Sl

View Scale 2 3 View Scale
-> Measure Ent -> Measure
o

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) Range

Setting using one-action

1.
2.

3.

Click ™I Function The FUNCTION screen appears.
Press SPAN. The Span menu appears.

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

-Set to RMS 20dB x 6

-Set to the currently displayed zoom scale

Setting the measurement sweep span to the span between line markers

L1 and L2

7. Click \JFunction The FUNCTION screen appears.

2.  Press MARKER. The Marker menu appears.

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

4. 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.

II|§:| Function Rerooo
Marker Active

Lin
Marker 2
Off [

Line
Marker 1
ion
=

@on

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.

Line Marker
(Al Clear

+ The Marker L1-L2 -> Span menu cannot be used under the following

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

IM AQ6361-01EN
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2.1 Measurement Wavelength (Frequency) 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.

Displayed units for horizontal scale and marker values

The unit displayed for marker values (wavelength or frequency) can be set separately from the
waveform display’s horizontal scale unit (wavelength or frequency) 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.
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2.1 Measurement Wavelength (Frequency) Range

Center wavelength (frequency)

Start wavelength (frequency)

Stop wavelength (frequency)

Switch the horizontal scale unit between nm and THz using the horizontal scale settings on page
2-1. The display mode switches between wavelength display and frequency display according to
the setting.

The setting ranges for each item are as follows:

Suffix code Display mode Center Start End

Standard Wavelength (nm) 1200.000 to 1700.000 950.000 to 1700.000 1200.000 to 1950.000

wavelength  Frequency (THz) 176.5000 to 250.0000 139.7500 to 250.0000 176.5000 to 286.7500
(-SW)

Extended Wavelength (nm) 700.000 to 1700.000  200.000 to 1700.000  700.000 to 2200.000

wavelength  Frequency (THz) 176.5000 to 428.0000 50.7500 to 428.0000 176.5000 to 553.7500
(-EW)

Value steps
When COARSE is selected, you can change the value in steps of 1 nm (0.1 THz). Otherwise,
you can change the value in steps of 0.1 nm (0.01 THz).

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 display modes.
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2.1 Measurement Wavelength (Frequency) 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.

¢ 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.

¢ 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.

¢ 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.

* 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.
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2.1 Measurement Wavelength (Frequency) Range

Sweep span

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

The selectable ranges for each sweep span are as follows:

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

Suffix code Display mode  Sweep span Start End

Standard Wavelength (nm) 0, 0.1 to 500.0 950.000 to 1700.000 1200.000 to 1950.000
wavelength (-SW) Frequency (THz) 0, 0.01to 73.50  139.7500 to 250.0000 176.5000 to 286.7500
Extended Wavelength (nm) 0, 0.1 to 1000.0 200.000 to 1700.000 700.000 to 2200.000
wavelength (-EW) Frequency (THz) 0, 0.01to 251.50 50.7500 to 428.0000 176.5000 to 553.7500
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).

¢ Start and stop
When COARSE is selected, you can change the values in steps of 1 nm (0.1 THz).
Otherwise, you can change the value in steps of 0.1 nm (0.01 THz).

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 display modes.
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2.1 Measurement Wavelength (Frequency) 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.

¢ 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.
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2.2 Wavelength Resolution

Procedure

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

7. Click \JFunction The FUNCTION screen appears.

2. 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
3. On the Resolution menu, tap the resolution you want.

Selecting on the RESOLUTION setting window

3. Onthe 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.

4. 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 thesstandard model

200.000/nm span:_ 250.0)nm
1 swee[ 25014 5
_—

RESOLUTION Q

nm

input new value

|EI=)EE

Exit

50.00nm/D 1700.000 nm!

Note

+ If the sweep span, sampling points, or resolution setting is inappropriate, is displayed.
 If the resolution is set to a value other than 0.02 nm when HCDR is on, a warning message is displayed
and HCDR is automatically turned off.
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2.2 Wavelength Resolution

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.
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2.2 Wavelength Resolution

Explanation

Wavelength resolution (frequency)
The available resolution settings are as follows:

Standard model (suffix code -10), High-performance model
(suffix code -20)

Display mode Options

Suffix code Standard model (suffix code -10) High-performance model (suffix code -20)

Wavelength 0.05 nm, 0.1 nm, 0.2 nm, 0.5 nm, 1 0.03 nm, 0.05 nm, 0.1 nm, 0.2 nm, 0.5 nm, 1
nm, 2 nm nm, 2 nm

Frequency 10 GHz, 20 GHz, 40 GHz, 100 GHz, 6 GHz, 10 GHz, 20 GHz, 40 GHz, 100 GHz,
200 GHz, 400 GHz 200 GHz, 400 GHz

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.
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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. Click \JFunction The FUNCTION screen appears.
2. Press SETUP. The Setup menu appears.
3. 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

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

E Function

/DS!
Resolution
nm|

N/AUTO
Average
Times
|

Setting screen when
Sampling Points is tapped

SAMPLING POINT 0

6001

input new value

77777777 A =|[+]
] e ]
L]
D]
LI

Enter

More 1/2

Note

+ If the sweep span, sampling points, or resolution setting is inappropriate, is displayed.
 Forinstructions on what to do when 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 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.
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2.4 Measurement Sensitivity

Procedure

Click ™I Function The FUNCTION screen appears.
Press SETUP. The Setup menu appears.

Tap Sensitivity. The Sensitivity menu appears.

ANWNN

R Function 'g

Resolution Sensitivit
Mode

nm| ] TRAD

...... Sensitivity
Level

1 -60dBm|

i
More 1/2 J return ‘

For the next step, see the following pages.

Tap Sensitivity Select to set the sensitivity mode to TRAD or SMSR.
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2.4 Measurement Sensitivity

Settings in RAPID mode

Carry out the following steps if you selected RAPID in steps 3.

5. Tap Sensitivity Select. A RAPID selection menu and SENSITIVITY setting window are
displayed.

(If you selected RAPID in step 3, instead of using the SETUP key, you can press SENS to display the same
windows.)

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

Selecting by tapping the menu

6. Tap RAPID1, RAPID2, RAPID3, RAPID4, RAPIDS5, or RAPIDG6 to select the
measurement sensitivity (sweep speed). The measurement sensitivity corresponding to
the selected value appears in the Sensitivity Level menu.

Selecting on the SENSITIVITY setting window

6. On the SENSITIVITY setting window displayed in step 4, tap — or +. The highlighted
value (RAPID1 to RAPID6) changes every time you tap.

7. When the sweep speed (measurement sensitivity) you want to use is highlighted, tap
Exit. The measurement sensitivity corresponding to the selected RAPID value appears in

the Sensitivity Level menu.

2025 Mar 24 09:53 _F—

Sensitivity
Mode
RAPID

Sensitivity
Select

'|§:| Function
Sensitivity
Mode

o
8

MID(x2)

Sensitivity ’
Select

0.000jnm SPAN:Mnm
N

= =
SENS LEVEL Q

-72dBm

input new value

| v @ =]+

)

Qi
O
&
3 o

[Sensitt "
"y fSensitivity

Retl
un Return

T
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2.4 Measurement Sensitivity

Settings in TRAD mode

Carry out the following steps if you selected TRAD in steps 3.

5. Tap Sensitivity Select. A TRAD selection menu and SENSITIVITY setting window are
displayed.
(If you selected TRAD in step 3, instead of using the SETUP key, you can press SENS to display the same
windows.)

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

Selecting by tapping the menu

6.

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 tothe

selected measurement sensitivity appears in the Sensitivity Level menu.

More 1/2 menu: N/HOLD(x2), N/HOLD, N/AUTO(x2), N/AUTO, NORMAL(x2)
More 2/2 menu: MID, HIGH1(x2), HIGH1, HIGH2(x2), HIGH2

Selecting on the SENSITIVITY setting window

6.

7.

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

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.

R u R Fnction

B [NHOLDG?)
(-44dBm)

'|§:| Function

HIGH1(x2)
(-79dBm)

k|

Sensitivity
Select -

MID
= [ 1554.784)nm spaN: _ 62.7)nm N
5 it IN/AUTO(x2)
pensivity ] 1 swpL_100001(A) {(,23(,5,“()" ) Edl?m) ‘
-74dBm|
SENSITIVITY Qo r
( ‘

N/AUTO 1GH202)
R _— “5608m) -87dBm)
MID
i

input new value

I (conrse) E

MID(x2) HIGH3
(-72dBm) (-90dBm)

| ——

Chop Mode More 1/2 More 2/2
SWITCH

] = B

Return Return

t 10.00nm/D 1607.470nm!
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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.

Display example on the standard model

™ Functi
T runcton R ey
sty Hs aik | [Mode
ode -
RAPID p=— ]
W G:FX /BLK "'l
neitivity Sensit
Select
MIDBOY MID(x2)
0.000|nm SPAN: 1000.0jnm =
Sensitivity | Se
f Sens K] smpL{__ 2501(A)
-72dBm [
\___7ed8m SENS LEVEL [x)

-72dBm

input new value

—| Lb=£E

ensitivity (@:ﬁ

Return |

50.00 nm/D 1700.000 nm

Note

* The assigned value is applied to the measurement conditions area.

* When a setting 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

Explanation

Measurement sensitivity

There are two measurement sensitivity modes: TRAD and SMSR. The operation mode of the
analog amplifier circuit built into the instrument is set according to the measurement sensitivity
setting.

RAPID mode
This sensitivity mode is specialized for high-speed measurement of CW light. Select from the
following:

RAPID1, RAPID2, RAPID3, RAPID4, RAPID5, RAPID6

TRAD mode

This sensitivity mode can measure both CW light and pulse light. Select 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

 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.
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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

Configuring the level scale with absolute values (main scale)

7. Click TIFunction The FUNCTION screen appears.
2. Press LEVEL. The Level menu appears.

Changing to the log scale display

3. 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.

4. Enter the log scale value in the displayed window.
For instructions on how to select items and set values, see chapter 3 in the Getting Started Guide.

'h Function
Reference
Level

_ " Function

<Meas. Conditions>

START{__1200.000jnm  sTOP:_2200.000]nm CENTER{__1700.000]nm spAN:_1000.0[nm

RES| Unm  SENS{N/AUTO | AVG] 1] SMPL  5001(M.
10.0|
LOG SCALE Q
10.0dB/D (
-10.0[REF
dem input new value f’ja;eﬁ"::el
V| =]
-30.0| Ref Level
5 O
Level Unit
-50.0) [EEI dBm/nm)
Main Scale
10.0 Initialize
dB/D

[Level

More 1/2
-90.0)
600.000nm in Vacuum 1150.000nm 110.00 nm/D 1700.000nm
‘WL E

srC [Nl AuT [ AUT [AUT [AUT [swp [ smo s
ors [N ‘ SRC ‘REF ‘CTR ‘1—2 ‘OTH ‘ ‘ ReT ‘ set

IM AQ6361-01EN 2-23

suoiIpuo9 juswainsesyy ayj buyyeg n



2.5 Level Scale

Changing to the linear scale display

3.
4.
5.

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

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 3 in the Getting Started Guide.

R Function RS Function _ . T Function
Reference Reference TRA 00T, Avan: Reference
Le Level 10002: Level
100uW| 80003 100pW|
£0004:
A0005:

Log Scale

Log Scale

<Meas. Conditions>

00dR/ 10.0d8/D)| 10.0dB/D|
. sTART| 1200.000jnm  sTOP{_2200.000|nm CENTER{__1700.000jnm spaN:_1000.0jnm
Linear Scale - RES] 1nm  sEns{N/AUTO ] AVG] 1 swpL__ 5001M)]
100,0TREF
B BASE LEVEL
o o
Base Level # vel
Ouw| opw ouw
—_—— 80.
Peak Level e v - Peak Level
> Ref Level Ref Level input new value ~> Ref Level
((ConRsE)
[Auto Auto v E [Auto
Ref Level Ref Level 60. Ref Level
On On| on
Level Unit Level Unit Lovel Unit
BB dBm/nm HW/nml 40, [0 /)
Main Scale Main Scale Main Scale
nitialize Initialize. 100 Initialize
LW/
20.
More 172 More 172 More 172
0.0
600.000nm inVacuum  1150.000nm 110.00nm/D 1700.000nm
Wi

aut [aur [aut [swesmo s
SRC ‘REF ‘CTR ‘172 ‘OTH‘ ‘ RPT‘SGL

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

Linear Scale

Peak Level
- Ref Level

Auto
Ref Level

Offfe]

E

Level Unit

R dBm/nm)

Initialize
“

More 1/2

The units that you can select vary depending on the specified horizontal scale unit, vertical scale,
and reference level unit.

Horizontal scale unit Vertical scale Reference level unit Vertical scale unit options
(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
MW MW, uW/nm
mwW mW, mW/nm
THz Log Scale — dBm, dBm/THz
Linear Scale pW pW, pW/THz
nwW nW, nW/THz
pW uW, yW/THz
mwW mW, mW/THz
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2.5 Level Scale

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

3. Tap Log Scale.
4. Tap More 1/3. The More 2/3 menu appears.
5. Tap More 2/3. The More 3/3 menu appears.
6. TapY Scale Setting. The Y Scale Setting menu appears. »
7. TapY Scale Division. A menu appears for selecting the number of divisions. =
=}
8. 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. a
=
7 Function "X Function 7 Function [LSTERe| = y—— CSy—— 8
|V Scale V_Sr,a_le 8
e
Position o
\\\\\\\\\\\ Cinear Scale Sub Scale - (;\;b‘?efle«i\m = "BD
‘ < 5.0dB/km| s 5DIV| :
Sub Scale [
< <Oﬂsel 10.0%/D| 9
Level =
< 0.0dB| g_
et C, S
Level Unit Cevel Uni [Auto a
B dBm/nm| [EEIR dBrm/nm| Su“w‘On
Main Scale Main Scale Sub Scale
Initialize Initialize Initialize

7 Scale
More 173 J j’ J More 3/3 J Return ‘ mﬁmm

More 1/3 More 2/3

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

7. 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).

8.  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 3 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).

le Function '|§:| Function
TR A H A-An:
[V Scale 0001
Division 0002:
10| 0003:
0004:
Ref Level 0005:
Position ) [[<Meas. Conditions>
8DIV
START{ _1200.000/nm  STOP{ 2200.000nm CENTER[_1700.000jnm spaN_1000.0]nm
RES| Jom  SENS{N/AUTO | AVG] 1] SMPL{__ 5001(M)
10.0|
REF POSITION Q
8DIV
dem input new value
A== 2
-30.
-50.¢
10.0
dB/D Enter
-70.(
v Scale V Scale
=l

Return Return
-90.0|
600.000 nm inVacuum  1150.000 nm 110.00 nm/D 1700.000nm
WL |NO

srC POl AUT [AUT [ AUT [AUT [swP[smo o
OFS ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH | | RPT ‘ S6L
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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. Click E Function The FUNCTION screen appears.
2. Press LEVEL. The Level menu appears.

Using the Reference Level parameter (log scale)

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

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

5. Enter the reference level in the displayed window.
For instructions on how to select items and set values, see chapter 3 in the Getting Started Guide.

IIR:I Function // AQ6361 OPTICAL SPECTRUM ANALYZER //
A Do [ AWRITE
Reference 20001 «[m BiFIX
Level 1A0002: HE
-10.0dRm| A0003: m Diflx
A0004: m|
1A0005: G

) | <Meas. Conditions>
i sTart{_ 1200000jnm  sTop2200.000)nm cenTer{ 1700.000jnm span:_1000.0Jnm
““““““““ Res| 1nm  SENS:[MIDx2) | AVG] 1] smp{  2501(A

10.0]
REF LEVEL Q
-10.0d8m (

10.0|ReF

input new value

Ref Level _ -30.( Ref Level
EHon o
Level Unit Level Unit
[EEI dBrm/nm) 50, dBm/nm|
Main Scale Main Scale
Initialize 100 Initialize
a8/D

-70.
More 1/3 More 1/3
1200.000nm in Vacuum 1450.000 nm 50.00nm/D 1700.000 nm
WL

AUT [AUT [AUT [AUT [swp ] smo <
ANA‘SRC ‘REF |CTR ‘1—2 ‘OTH ‘ ‘RPT ‘ SGL

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)

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

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

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

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

[72]
]
—
=+
=}
«
-
=
[ =y—— ep— @
Reference Reference B oW =
Level -p Level []
100pW| g
e BT c
)
= - 10095/ ).000jnm SPAN:__1000.0jnm .000]nm span:_1000.0]nm 3
Linear Scale 1 smpL| 5001(M | ww
- ( 1] sMpL{  5001(M) D
1 =
T REF LEVEL o REF LEVEL Q -
e evel Base Level _— mw o
opw 1004w 100pW g
Peak Level Peak Level input new value Peak Level o
<,> e e ‘ < e e ‘ P = RefLave 1o-— Enter the reference =
N > = E — S
Ref Level Ref Level RefLevel ®
Ll moy ][] a ] ] @ ]
Level Unit Level Unit Level Unit
+][s][¢]
R dBm/nm| Y uW/nm| g i/
o5 e s [1]
Initialize Initialize Enter
[o][[-] e
Wore 173
More 1/3 More 1/3
‘ ‘ 110.00 nm/D 1700.000nm

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

3. 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, |34 | at the bottom of the screen will be highlighted.

'|§:| Function
Reference
Level
100uW|

Log Scale

10.0dB/D)|

Linear
Base Level
amy

Peak Level

~riiel —Set to the peak level value

(Auto

el Lo o] -Automatically set to the peak level

sw=eeew, fOr each sweep

pw/nm

Main Scale
Initialize

More 1/2

M

Setting the reference level to the moving marker level

7. Click \JFunction The FUNCTION screen appears.

2. Press MARKER. The Marker menu appears.

3. 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
Off|

Set Marker

ik

Marker

m
@
%
5

3

Marker
-> Center

Marker
-> Zoom Ctr

Marker
-> Ref Level

Clear

Mk L EL

Marker

More 1/3

~ |
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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 N/HOLD, 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.

IM AQ6361-01EN
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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, yW, mW) is selected, you can set it in steps of 0.01.

When 10.0 to 99.9 (pW, nW, yW, 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

" Functi
e e 7] L unction
0001 | B:FIX /K| |Active Trace
o B
0003 ABCDEG
0004: £ FiX BLK iF|
0005: GNORM A /8L [View F

<Meas. Conditions>

[BISE BLANK|
start{_1547.580jnm  sTop{_1552.580/nm CenTer{_1550.080] sean{__5.0jnm EEq
Wit |
Res| 005jhm  SENS{MID ] AVG 1 SmpL 501(A)] Write F
200] 750

. /) / o 1ss
LA i VAN A

Min Hold|

-
Ty - [

/AR

B/AAN

8D

More 1/2
-80, -25.0
1547.580nm inVacuum  1550.080nm 0.50nm/D 1552.580nm

Res [ v [we [not [ske [sre [Tl AuT [auT IRl AUT [swe|smo| [ ot [ o (Y
zom|1-2" el ANA |SRC [l CTR |1-2 | OTH >

COR | SHF | SHF | MSK

FixF

[

Auto scaling the sub scale

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

ANWNXN

™ Function R Function

5.0dB/km|
Sub Scale
10.0%/D)|
Peak Level Offset
-> Ref Level Level
0.0dB|
|Auto
Ref Level
8lijon)
Level Unit |Auto
Sub Scale
BRI dBm/nm| Hon
Main Scale || | jour o
Initialize \E

- Jl

Click "I Function The FUNCTION screen appears.

2-32

IM AQ6361-01EN



2.6 Sub Scale

Log display of the sub scale

4. Tap Sub Log. The sub scale is displayed with the currently set log scale value. At the same

5.

time, the SUB SCALE LOG setting window appears.

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
4.
5.

Enter the offset value in the displayed window.

Tap Offset Level. An offset value setting window appears.

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

0.125/D|
Sub Scale

[ 1550080)om  sean{  5aJom

1 SMPL 501(A

: SUB SCALE LOG Q
5.0d8/D

5.0dB/km|
Sub Scale

10.0%/D|

input new value

== [+

]
23
28

e

S

s

&

Setting the REF position

;[ 1550.080]nm

SPAN;| 5.0/nm

L1

SMPL| 501(A)]

OFFSET LEVEL [x)

0.0dB

input new value

== [

Tap More to display the More 3/3 menu.

Enter the REF position in the displayed window.

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

'|§:| Function

Sub Linear

0.125/D|
Sub Scale

5.0dB/km

For instructions on how to select items and set values, see chapter 3 in the Getting

3.
4.
5.
6.
Started Guide.
7. Tap Return.
seing -

N Functi
— T Function
Y Scale

Division

10]

<FIX /BLK] [Ref Level
Position
8DIV

1550.080)nm seaN{__ 50m .
1 sweu 01 rosten
5DIV
REF POSITION Q
sDIV

input new value

v] @@= [—[+]

[Cevel

¥ scale
[Setting

oL

More 3/3

Return
1700.000 nm

110.00nm/D
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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

4

5.

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.

Enter the linear scale value in the displayed window.
For instructions on how to select items and set values, see chapter 3 in the Getting Started Guide.

Setting the bottom value

4. Tap Scale Minimum. The SCALE MIN setting window appears.

5. 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 3 in the Getting Started Guide.

'|\:| Function

K| [Sub Log
5.0dR/D

[ 1550.080]nm span{___ 5.0nm [ 1550.080/nm sean__ 5.0jnm
[ 1] SMPL] 501(A)] | “““““““ 1 SMPL 501(A)
i 5.0dB/km| ;

| suBscaLE LN Q o : SCALE MIN %)

0.125/D 10.0%/D| 0.00

Scale

input new value Minimum input new value

o] == [

0.00| :
] V] @@= ][4

Setting the sub scale unit to dB/km

4

5.

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

Enter the dB per km in the displayed window.
For instructions on how to select items and set values, see chapter 3 in the Getting Started Guide.

When displaying the loss characteristics of the optical fiber per unit of length (km)

6.
7.

Continuing on from step 4, tap the Length. The optical fiber length setting window appears.
Enter the optical fiber length in the displayed window.

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

) e )
- ~ 5 Function L] Function
|u'e Sub Log Sub Log
B
He 5.0dB/D 5.0dB/D)
LE3
W G:FiX /BK| [Sub Linear Sub Linear
| n16/m 0.125/D
{1550.080)nm span{__ 5.0lnm = 1550.080/nm span{___ s50)nm
E 1 SMPL 501(A) > 1 SMPL| 501(A)
SUB SCALE Q LENGTH [x)
5.0dB/km < 10.0%/D) 1.000km

Offset
Level

] — 0.0dB/km Ea— @ [=|[+]
p v -COARSE
v | (coke) E Length o S—

input new value input new value

| 1.000km| H ;
| [Auto | | T |
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2.6 Sub Scale

Setting the sub scale unit to %/D

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

5. Enter the percentage per division in the displayed window.
For instructions on how to select items and set values, see chapter 3 in the Getting Started Guide.

™ Function

] 1 SMPL| 501(A)

SUB SCALE Q

10.0%/D

input new value

v] @ [—][+]

Initializing the sub scale
4. Tap Sub Scale Initialize. The sub scale will be initialized.

e

Sub Scale
Initialize

evel

More 2/3

T

8

.

o
N -

IM AQ6361-01EN 2-35

suoiIpuo9 juswainsesyy ayj buyyeg n



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 dB/km (Sub Scale)

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.

2-36 IM AQ6361-01EN



2.6 Sub Scale

Sub scale unit %/D (Sub Scale)

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

Click "I Function The FUNCTION screen appears.
Press SETUP. The Setup menu appears.

Tap Average Times. The AVERAGE TIMES setting window appears.

NWNN

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

'|\:| Function

Resolution
s

[ 1150.000)nm span_1100.0)nm

(ﬁv,ﬁige - [ 1] swpL]__ 5501A)
1
AVERAGE TIMES [x)

1

input new value

{(conrse);

Interval o] Interval
0.200nm| 0.200nm|

110.00nm/D 1700.000nm

Setting smoothing

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

'|‘j Function 9 Function
Resolution Pulse Light
Measure
nm| Offl
Sensitivity Trigger
Setting
N/AUTO
‘Average Horizontal
Times Scale
1 R THz

Sampling Resolution
Points Correction

5501 [85i On|

Sampling smoothing
Interval

0.200nm| [8 On|

Iﬁ\| Seup

More 1/2 J More 2/2

Connector

[ Angied

T
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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.

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.

suoiIpuo9 juswainsesyy ayj buyyeg
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Chapter 3 Measuring the Optical Spectrum

3.1 Measurement Precautions

Types of Optical Fibers

The instrument can use single mode optical fibers with core diameters of 5 to 9.5 ym, and
multimode (GI) optical fibers with core diameters of 50 and 62.5 ym. Functions may be limited or
restricted 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 0.03 nm (High-performance model),
which is only obtainable when using a single-mode optical fiber with a core diameter of 9.5 ym
or less. As shown in Table, the maximum wavelength resolution decreases 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 accuracy
Type Core diameter resolution [nm]
SM 5 0.020 NG
95 0.020 OK
Gl 50 0.050 NG
62.5 0.050 NG
Sl 50 0.050 NG
80 0.100 NG
100 0.200 NG
200 0.500 NG

IM AQ6370E-01EN 31
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3.1 Measurement Precautions

Input Optical Fiber Numerical Aperture (NA) and Level
Measurement Values

The level measurement error of the instrument changes as shown in the figure below, according to
the numerical aperture (NA) of the optical fiber connected to the input connector. The instrument’s
absolute level is calibrated using a 9.5/125 pm single-mode optical fiber (SSMA type in JIS C6835,
with PC polishing, 9.5 yum mode field diameter, and 0.104 to 0.107 NA). If the NA value is not within
this range even for single mode optical fibers, the level accuracy is not guaranteed.

Input optical fiber numerical aperture and level error (typical 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

RO

R7E (dB)

1%

N

L

Absolute Level Accuracy

The instrument’s absolute level is calibrated with a 9.5 pym single-mode optical fiber.

The level accuracy when other optical fibers are used is not guaranteed.

Multimode (Gl) fiber provides a relatively accurate spectrum if the light source is low-coherent

light such as white light, natural light, or an LED. If the light source has high coherency as in the
case of a laser beam, interference will occur inside the optical fiber, and the intensity distribution

of light radiating from the fiber tip will vary according to the fiber form. As a result, the spectrum
(measurement level) may fluctuate if the fiber is moved.

When an optical fiber with a large core diameter or large NA value is used, a low fraction of the light
emitted from the optical fiber is received. Therefore, the measurement level is lower than the true
value, but the optical spectrum is accurate in relative terms.

Level Accuracy below the Cutoff Wavelength (Short Wavelength)
of a Connected Optical Fiber

With wavelengths at or below the cutoff level of the connected fiber, light propagates through the
optical fiber in multiple modes. When high-coherent light from a light source such as a gas laser
or DFB-LD light source propagates in multiple modes, speckle noise contained in the optical

fiber output light may become unstable by the optical fiber’s form, resulting in an inaccurate
measurement level.

In such cases, improving the coupling between the light source and the optical fiber will lessen the
level inaccuracy.

IM AQ6370E-01EN



3.1 Measurement Precautions

Measurement Sensitivity and Vertical Axis Effective Range

When the measurement sensitivity is set to NORMAL HOLD, the internal amplifier has a fixed gain.
Five different gains are set automatically according to the reference (REF) level setting. However,
the effective range of measurement data is limited to the following range, using the reference (REF)
level (dBm) as a reference.

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

If the level scale is set to 10 dB/DIV, the display would exceed the effective range, so the areas at
10 dB from the screen stop and 20 dB from the bottom are inaccurate.

When measurement sensitivity is set to NORMAL HOLD, we recommend setting the level scale to
5 dB/DIV or less.

Under the measurement sensitivity settings NORMAL AUTO, MID, and HIGH 1, an automatic
gain is used, permitting measurements over a wide level range through a single sweep. Select
the appropriate sensitivity level based on the light reception level required for the particular
measurement application.

Stray Light from the Monochromator

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 these stray lights have severe impact on measurements, you can use Chop
mode or HCDR mode in order to reduce their effects.

IM AQ6370E-01EN 3-3
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3.1 Measurement Precautions

Ripples in the 1350 nm to 1450 nm Areas

Water (OH-) ions present in the monochromator absorb light in the 1350 to 1450 nm area, resulting
in ripples in the measurement waveform. Either set a coarser resolution or use the monochromator
in a lower-humidity environment to reduce the amount of ripples.

Waveforms with Resolutions of 0.03 nm

When the resolution is set to 0.020 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.

// AQ6361 OPTICAL SPECTRUM ANALYZER //,

A-An;

<Meas. Conditions>

START _1522.480jnm  sToP{_1524480)nm cenTer_1523.480)nm seaN{__ 20jnm
RES] 0.03jnm  SENS:HIGH2 | e 1] sMpL{_ 1001(M)

10.0]

_10.0|REF
dem|

\
0
1

T
P

10.0

dB/D / \
70,

oo0.opiLL_biil ihish \‘I\UMMLMWM‘I’N

1522.480nm in Vacuum 1523.480nm

RES |LVL |WL |NOI Ey{em SRC RN
COR | SHF |SHF | MSK [p4elNR 1-2 Heioy

TN

0.20nm/D 1524.480nm

AUT [AUT [AUT [AUT [swp [smo B
ANA‘SRC ‘REF ‘CTR ‘1—2 ‘OTH ‘ ‘ RPT ‘ SGL

Brightness of the installation locationlight

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.

Second-Order Diffracted Light

The monochromator in this instrument uses a diffraction grating, and when light in a certain
wavelength range is input, a “grating ghost” of second-order diffracted light appears.

Therefore, it is important to understand this distinctive characteristic in order to correctly analyze
the measured results from the instrument.

The graph below shows the correlation between the wavelength displayed on screen and the actual
wavelength.

The displayed wavelength is on the horizontal axis, with the true wavelength on the vertical axis.
The solid lines in the graph indicate correspondences between displayed and actual wavelengths.
The thick solid line is the correlation with the correct light spectrum (of course, the displayed
wavelength and actual wavelength match), and the thin solid line shows the correlation with the
ghost spectrum of the second-order diffracted light.
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3.1 Measurement Precautions

For example, if 780 nm light is input, a horizontal line is drawn at 780 nm on the vertical axis, and
the point of intersection on the graph of the line is the displayed wavelength. From this, you can
see that besides 780 nm, a grating ghost appears at 1560 nm.

Relationship between the Wavelength Displayed on Screen and the Actual Wavelength
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1300

1200

1100

Actual wavelength (nm)

1000
[ Second order diffraction light

1560nm

900

800
ex. 780nm |

700
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500 i i i i i i i i i i i i
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Wavelength shown on the screen (nm)

Example of measurement in which second-order diffracted light appears at 1266 nm

// AQ6361 OPTICAL SPECTRUM ANALYZER //

A B A-An:
A0001:
A0002:
A0003:
A0004:
A0005:

<Meas. Conditions>

START;| 700.000/nm STOP:  1700.000/nm CENTER:|  1200.000jnm SPAN:  1000.0jnm

RES;| 1jnm SENS:|HIGH1 AVG| 1 SMPL:| 5001(A)
10.0]
T second order diffraction optical spectrum (ghost)

3

-90.0
700.000nm in Vacuum 1200.000 nm 100.00nm/D 1700.000nm

Res [ [wi [no [N sre PNVl Aut [aut [aur [Aur [swe|svol | gpr | sor (S
COR | SHF | SHF | mSk [p(ol¥] 1-> RIS 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.

7. Click "JFunction The FUNCTION screen appears.
2. 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.)

Rec .|
A-An: Ds|
0001
0002:
0003:
0004:
0005
<Meas. Conditions>
START _ 600.000]nm  sToP{_1700.000]nm CENTER{ _1150.000nm spAN:_1100.0/nm
RES| 1nm  SENS{N/AUTO | AVG] 1] SMPL{___ 5501(A)
10.0]
-10.0|REl |
«dBm|
-30.
Swee
Marker L1-L2
-50.0) Blion
Sweep
10.0 Interval
de/o Minimum|
-70.0]
il
-30.0) |:|
600.000nm in Vacuum 1150.000nm 110.00nm/D 1700.000nm
RES |LVL WL |NOI |SRC |SRC XU AUT [ AUT | AUT | AUT | SWP | SMO rRPT | sGL BQL
COR | SHF | SHF | MSK |ZOM| 1-2 [NeI33M ANA | SRC |REF |CTR |1-2 |OTH >
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3.2 Continuous Light Measurement (CW)

Starting a measurement (sweep)

7. Click TIFunction The FUNCTION screen appears.

2. 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.)

3. To set the sweep interval, press SWEEP and then tap Sweep Interval. ASWEEP INTERVAL

screen appears.

4. To stop sweeping, press STOP.

(You can also do the same by tapping Stop on the Sweep menu that appears when you press SWEEP.)

A H
A0001:
A0002:
A0003:
A0004:
A0005:

'$j Function

<Meas. Conditions >

sTaRT{__ 600.000]nm  sToP{ _1700.000/am CeNTER{_1150.000]nm span_1100.0[nm

RES| 1om  sens{N/AUTO | AVG] 1] smpL{_ 5501(A)

Minimum

SWEEP INTERVAL €9 i

dem input new value

o ==

Sweej
Marker L1-L2
[®%id On

-90.0 .
600.000 nm inVacuum  1150.000nm 110.00 nm/D 1700.000nm |:| SWeep icon

SRC

RES [LVL |WL |NOI
COR | SHF | SHF | MSK

srC [0l AT [AUT [AUT [AUT [swesmo
Z0M| 12 ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ LR T SIGE—— Stop

Note

L———Single
Repeat

* 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.

SN

N

S O

Note

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.
Click TIFunction The FUNCTION screen appears.
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

| [ ;
— [ Function

<Meas. Conditions>

START{ _1547.514Jnm  sSTOP{__1552.514]nm CENTER 1550.(/ﬂnm sean[_ 5.0nm
RES] 0.1jnm  sENS{MID | AVG] 1] SMPL| 501(A)

20.3| /
11: 1549.2512nm
2:1550.7448nm

o3lrgr.. 21 14b360m i
N \ |:|

Sweep
\ Marker L1-L2

off Sl

10.0
de/D ] \ Minimum|

<
<

Sweep

-79.7|

1547.514nm inVacuum 1550014 nm 0.50nm/D 1552.514nm

Res [y Twe [not [sre Tsre [l auT TAuT [auT [AuT IR sMO] [ ror [ so. (S
-2 JRIY ANA | SRC |ReF |CTR |Gl OTH S

Highlighted when Sweep Marker L1-L2 is On

Y

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)

Note

The sweep span is set to the closest allowed value.

Setting the sweep span to the interval between line markers

1.

“ N

o A

Display wavelength line markers 1 and 2. For details on wavelength line markers, see
section 5.2.

Click E Function The FUNCTION screen appears.
Press MARKER. The Marker menu appears.
Tap More to display the More 2/3 menu.

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.

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 wavelength
/ Measurement stop wavelength Sweep span

'|§:|Function [ | 'E Function

- A : A-An: -
Marker Active A0001" EEE /BLK| fLine
20002: i K] [ Marker 1
[&1 on| A0003: Off ey
1] £0004: i 7K O] [

V START[ 1549.251]nm  sTop{ 1550.751)nm}  CENTER: 1550.001)nm
e e

RES| 01]nm ~ TSENS{MID | AV 1
20.

e
Marker 3

8 On)

11: 1549.2512nm SPAN
2:1550.7448nm

L2411 1.4936nm 1.5nm

-

==

J b \ input new value
= |

-

al

Marker L1-L2
-> Span

™ =]+
-39.7| /

“>Zoom Span
10.0
dB/D

Line Marker
Al Clear
i~ \ —
-59.7|
More 1/3 More 2/3
AT
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3.2 Continuous Light Measurement (CW)

Explanation

Auto measurement

The wavelength range of input light that auto measurement is possible varies depending on the
suffix code.

Suffix code Standard model (-SW) Extended wavelength (-EW)
Wavelength range 1200 to 1700 nm 700 to 1700 nm

The following four items are automatically set to make measurements.
» Center wavelength (frequency) (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.)

3-10

IM AQ6370E-01EN



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. Click TJFunction The FUNCTION screen appears.
2. Press SETUP. The Setup menu appears.
3. Tap More to display the More 2/2 menu.
4. Tap Pulse Light Measure.
5. Tap Peak Hold. The PEAK HOLD setting window appears.
6. 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.
R Function ST | 9 Function — _ ™Y Function
Resolution Pulse Light Off 0001 o
Sensitivity J BeEN <Peak Hold -’ 0005: Peak Hold
etting <Meas. Conditions>
NAUTG . j 10m starT{__ 600.000jnm  stop:[_1700.000jnm center{__1150.000/nm span:__11000/nm 10m
Aerage Horizontal Lﬁ;,g;w“ RES] Tom  SEns:P-N/AUTO | AVG] 1] smpL[__ 5501(A)]
! m %9 PEAK HOLD Q
10ms
Eiﬁ?;@f,‘;’ﬁ ks input new value
[8fj on
A~ =[+]
-30.0|
- _
— bl
‘ ‘ ‘ ‘ LS;Q Enter \—‘
-70.0|
More 1/2 More 2/2 Exit Exit
o i O
600.000nm in Vacuum 1150.000nm 110.00nm/D 1700.000nm

RES [LVL (WL |NOI
COR [ SHF | SHF | MSK

AUT [AUT [AUT [swp [ smo s
SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT ‘ SeL
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3.3 Pulse Light Measurement

Displaying the measured waveform

7. 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.)

8. To stop sweeping, press STOP.
(You can also do the same by tapping Stop on the Sweep menu that appears when you press
SWEEP.)

Note

» 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.
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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.

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.

ltemn Setting
Before change After change

N/AUTO(x2) N/AUTO

e NORMAL(x2) NORMAL

Measurement sensitivity MID(x2) MID
(Sensitivity)

HIGH1(x2) HIGH1
HIGH2(x2) HIGH2
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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 Choo Mod Sensitivity;ndikc:titl): on thzs:l::fan cOrrIespo[,c;jtir?g
i op Wode eak Ho xt Trigger ulse wi
setting P Normal setting settigg P (min.)
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 ps
NORMAL Off NORMAL | P-NORMAL | E-NORMAL 1ms
MID MID P-MID E-MID 3ms
HIGH1 HIGH1 P-HIGH1 E-HIGH1 10 ms
HIGH2 HIGH2 P-HIGH2 E-HIGH2 50 ms

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.

Since errors increase at frequencies close to integer multiples or an integer fraction of 50.5 kHz, it
is recommended to use frequencies shifted by at least +10%.

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 off 200 kHz

MID 50 kHz
HIGH1 10 kHz
HIGH2 2 kHz

These values are not guaranteed. When measuring, use these as values as guidelines.
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3.4 Measurement Using External Triggers

Procedure

Setting the trigger input mode

Click TIFunction The FUNCTION screen appears.
Press SYSTEM. The System menu appears.

Tap More to display the More 2/4 menu.

Tap Trig Input Mode.

O N LW NN

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.

™ Function ™ Function
Optical Remote
Alignment interface
GP-I1B
[Wavelength GP-IB
Calibration Setting
Wavelength Network
Shift Setting
0.000nm
Level Shift
0.000d8
—
[Trig Input
Mode -)
Smpl Tri
Res BW Ne——
Calibration Mode
off
,
\Wavelength (Auto Offset
in Setting
Air
More 1/4 More 2/4 J r(it
L

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.

IM AQ6370E-01EN 3-15

wnJjoadg jeoanndQ ayj Burinseasp H



3.4 Measurement Using External Triggers

Selecting the external trigger mode (for Smpl Trig)

6.
7.

8.
9.
70.

Click T1Function The FUNCTION screen appears.
Press SETUP. The Setup menu appears.

Tap More to display the More 2/2 menu.
Tap Pulse Light Measure.

Tap Ext Trigger Mode. The mode is set to external trigger mode.

rh Function I | '|\:| Function
Resolution Pulse Light
Measure »
0.1nm| Off
Sensitivity o Peak Hold
Setting
MID) 1ms|
‘Average Horizontal Ext Trigger
Times Scale Mode
1 nm gt
Sampling ———
Points
AUTO| 100.0ms|
Resolution
Correction
o
Smoothing
o
[Fiber
Connector
MEm Angled

[Pulse Light
More 1/2 More 2/2 Exit

Setting the trigger conditions (for Smpl Trig)

71.
712.
13.
14.

Tap Trigger Setting. The Trigger Setting menu appears.
Tap Edge. The edge switches between rise and fall.
Tap Delay. A DELAY setting window appears.

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.

N Function [ Roro 87 Function A Function
- 3_: Adn:
Pulse Light Edge Edge 20001
Measure # A0002:
Off Fall Fall A0003:
20004:
Trigger — Delay A0005:
Setting - < m) | <Meas. Conditions>
Ous| Opss|
a i START{_1550484)nm  sTop[_1555.484/nm CENTER{_1552.984)nm spAN__ 50nm
Seale " RES| 01]nm  SENS:[E-N/HOLD! | AVG] 1] SMPL 501(M)
[ TH] 41 T T T
= _15.0lrer Ops || |
Resolution Trig Output Trig Output dem| —_— [Trig Output
Correction _ Mode Mode input new value Mode
Blijon off off - off
-35. -
83 on|
Fiber
Connector
M Angled -
100
dB/D Enter
L] i
setting sefting seting
More 272 Return Return Return
959 : : :
1550.484 nm in Vacuum 1552.984nm 0.50nm/D 1555.484 nm

SRC

R | SHF | SHF | MSK | ZOM

‘IEES ‘LVL wL ‘NOI

SRC AWM AUT | AUT | AUT | AUT
1-2 S ANA [ SRC |REF | CTR

SWP | SMO <
EaElaes |

3-16
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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 20 us 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

Sensitivity settings and corresponding pulse widths

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

I Sensitivity indication on the screen Corresponding
si':t'it:l‘gty Normal Peak Hold Ext Trigger pulse width
setting setting (min.)
N/HOLD | N/HOLD | P-N/HOLD ENHoLp | Feaki100ps
Ext: 50 us
NAUTO | N/AUTO P-N/AUTO E-N/AUTO 300 ps
NORMAL | NORMAL | P-NORMAL E-NORMAL 1ms
MID MID P-MID E-MID 3ms
HIGH1 HIGH1 P-HIGH1 E-HIGH1 10 ms
HIGH2 HIGH2 P-HIGH2 E-HIGH2 50 ms

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

3-18
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3.5 Trigger Output

Procedure

Trigger output mode setting

7. Click TIFunction The FUNCTION screen appears.
2. Press SYSTEM. The System menu appears.
3. Tap More to display the More 2/4 menu.
4. Tap Trig Output Mode. The Trig Output Mode menu appears.
5. Tap Sweep Status.
'|§:| Function Rﬂ Function le Function
OPticaI Remote Off
|Wavelength GP-IB Sweep Status
Calibration J Setting J
Wavelength Network
<Shm e J ‘ ‘
0.000nm|
Level Shift
0.000dB, ‘ ‘ ‘ ‘
R
Smol Trial
J ode o »
Wavelength Ne—
in Setting
i TR J
More 1/4 More 2/4 Exit
)
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
AQ6361 Oscilloscope

O]

Input terminal

7. Click TIFunction The FUNCTION screen appears.
2. Press SETUP. The Setup menu appears.
3. Tap Sensitivity to display the Sensitivity menu.
4. Tap Sensitivity Select. The Sensitivity Select menu appears.
5.  Tap N/JHOLD. N/HOLD appears under Sensitivity Select.
T Function L T—— " Function
=1 ()=

Sensitivity — N/HOD
- |{Level 7 (-50dBm)
N/AUTO _58dBm|

Aveiage
Times
1

Sampling
Foints

[Sensitivity ensitivity
e [select
More 1/2 J rﬂum re“"" ‘

6. 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
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) 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. Click TJFunction The FUNCTION screen appears.
2. Press ZOOM. The Zoom menu appears.

Setting the zoom center wavelength to the peak wavelength of the
displayed waveform

3. 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
3. Tap Zoom Center. The ZOOM CENTER setting window appears.

4. 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)
5. Tap Zoom Span. The ZOOM SPAN setting window appears.

6. 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

7. 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

A H
A0001:
1A0002:
1A0003:
A0004:
A0005:

N runction
“ome_— Set the zoom center wavelength.

1551.250nm|

A-An:

Zoom Span

<Meas. Conditions>

w— Setting the sweep span to be displayed

START[__1501.250]nm  sTOP{__1601.250]nm CeNTER{_1551.250/nm span{__1000jnm
RES| 02jhm  SENS{MID ] AvG] 1] smpL{__10001(A) zoomStart || Set the zoom start wavelength.
29 ZOOM SPAN [x] ij:;.jsmm
oo oo~ S€t the zoom stop wavelength.
99 ; ok
’ input new value ~nmer —— Sets the center wavelength of
™ [—] — the zoom display to the peak
-20. Display

ortf| wavelength

-40.

-» Measure

\ View Scale

10.0

d8/D

-60.

AN B AAVANDEN PN SN N e Initializes the display scale

The overview window shows

-80.0]

o

the zoom area (Zoom Area)

gl

1546.250 nm

with a dotted frame.

[zooming] inVacuum  1551.250nm 1.00nm/D 1556.250nm

wi [fve ol Tsre Tsrc [P AUT [AUT [AUT [AUT [swplsMO] [ por [ sl Y
SHF | JHF | MSK | ZOM| 1-2 eIl ANA | SRC | REF |CTR |1-2 |OTH >

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.
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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.

v Zoom in

A-An:

™= Function
A - AAn: g
20001
20002
£0003:
£0004:
£A0005: )
<Meas. Conditions> Calibration J
START{ _1501.250jnm  STOP{__1601.250]nm CENTER{ _1551.250]nm spany_ 100.0]nm
RES| 02nm  SENS{MID | VG 1] SMPL{___ 10001(A) Shift
20.0] 0.000nm)|
Level Shift
0.000dB|
3 =
dBm| —
(7]
°
20, )
=]
Res BW
| Calibration ‘ «Q
40 Drag the mouse in the @]
" " Wavelength f d I t ke}
10.0 v in (=1
wo | | Xt Vacuum| wavetorm display area to o
50, set the zoom area. '3
System
P ) »
Wiore 174 o
@
e o
1501.250 nm in Vacuum 1551.250nm 10.00 nm/D 1601.250nm :
‘RES ‘LVL ‘WL ‘ o1 [skc [sre AUT ‘AUT ‘AUT ‘AUT ‘swp‘smo‘ ‘ RPT ‘ saL Q
COR | SHF | SHF SK|zZOM|[1-2 e ANA | SRC |REF [CTR |1-2 |OTH h —
Q
<
(]
=+
o
3
7]

<Meas. Conditions>

START:_1501.250]nm  sTop:[_1601.250nm CENTER:_1551.250)nm span{__1000jnm

REs| 02nm  SENS{MID ] AVG] 1 smpL__10001(A) Zoom Start
20.0] 1546.250nm)|
ZOOM SPAN Q
e W Zoom Stop
[’ 10.0nm 1556.250nm)|
%,0IRe Peak
dem) [ input new value VEHZDD"‘ o
| ™ =
20, Display
} off LR
View Scale
n { \ > Measure
-40.
100 [T / \ / \A/\/‘\J/_\/“\/ initalize
d8/D
-60. o
H [Zoom . -
L — The overview window shows
B — !
oo : |:| the zoom area (Zoom Area)
1546.250nm @ ING| in Vacuum 1551.250 nm 1.00nm/D 1556.250nm

with a dotted frame.

RES |LVL ['WL |NOI |SRC
COR | SHF |{[HF | MSK | ZOM

srC ROl AUT [AUT [ AUT [AUT [swP[smo <
12 ANA‘SRC ‘REF ‘CTR ‘172 ‘DTH‘ ‘ RPT ‘ 6L

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. Click TIFunction The FUNCTION screen appears.
2. Press ZOOM. The Zoom menu appears.

3. 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 'h Function
: A-An: Hame/bsp]
Zoom Center 0001 WX /BX| {Zoom Center

: m CFix BLK

0002: = v

1550.353nm)| 0003: W EFiX /BLK 1550.353nm)|

0004: m £ oFix BIK

: m G

(T 0005: GFIX K| fZoom Span
<Meas. Conditions>
19.20m START{ _1501.250jnm  sTOP__1601.250]nm CENTER{_1551.250]nm spAN:__1000jnm -
Zoom Start RES] 02lhm  SENSMID ] AVG] 1] smpL__10001(A)]
1540.753nm| 20.0| 1540.753nm|
Zoom Stop
1559.953nm) ﬂ 1559.953nm

Peak
-» Zoom Ctr

N N

5 5

8 8

3 3

© @

< BRI
9
5
3

8¢
=
2

k
-> Zoom Ctr

Overview Overview

Display -p | 209 Display
o[l

View Scale

Initialize Initialize
100 N / \ } LN N S e e~

dg/D
-60.0)
| — T
80.0
1540.753nm 1550.353nm

in Vacuum

=
]
DEII
o
E
=
el

1.92nm/D 1559.953 nm

AUT [AUT [AUT [AUT [swp]smo <
S ANA‘SRC ‘REF ‘CTR ‘1—2 ‘OTH ‘ ‘ RPT ‘ sek

SRC | SRC
ZOM |1 C

COR | SHF |SHF | MSK

‘RES ‘LVL wL ‘NOI

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)
Wavelength display sweep span (frequency)
Zoom start wavelength (frequency)

Zoom stop wavelength (frequency)

Switch the horizontal scale unit between nm and THz using the horizontal scale settings on section
2.1. The display mode switches between wavelength display and frequency display according to
the setting.

The setting ranges for each item are as follows:

Display sweep

Suffix code Display mode Zoom center span Zoom start Zoom stop
Wavelength 1200.000 to 0.1 t0 500.0 950.000 to 1200.050 to
3?\;‘32:‘ g (m) 1700.000 : : 1699.950 1950.000
(-SW) g Frequency 176.5000 to 0.01 to 330.000 11.5000 to 176.5050 to
(THz) 500.0000 ) ) 499.9950 665.0000
Wavelength 700.000 to 200.000 to 700.050 to
fv’:veenlgﬁdth (nm) 1700.000  01101000.0 1699.950 2200.000
g Frequency 176.5000 to 50.7500 to 176.5050 to
(-EW) 0.01 to 251.50
(THz) 428.0000 427.9950 553.7500
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).

¢ Zoom center, zoom start, zoom stop
When COARSE is selected, you can change the values in steps of 1 nm (0.1 THz).
Otherwise, you can change the value in steps of 0.1 nm (0.01 THz).

IM AQ6370E-01EN 4-5
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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)

Note

Wavelength display sweep span
-

TN

fofoN

Zoom start wavelength Zoom center wavelength Zoom stop wavelength

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 display modes.

4-6
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4.2

Holding the Waveform Display

Procedure

Selecting a trace to update or fix

1.
2

3.

Click TIFunction The FUNCTION screen appears.
Press TRACE. The Trace menu appears.

Tap Active Trace. The Active Trace menu appears.

In the following explanation, trace B is used as an example.

4.

5.

Tap trace B.
The active trace is set to the trace B, and the following operation will be applied to it.

Tap View B to select DISP.
The trace B’s trace area display changes to /DSP.

Updating the waveform

6.

7.

Tap Write B.
The trace B’s trace area display changes to WRITE.

Make a measurement. The waveform data will be updated.

Fixing the waveform

6.

7.

Tap Fix B.
The trace B'’s trace area display changes to FIX.

The waveform data will be fixed. When a measurement is made, the waveform data will not be

updated.
Updating the waveform Fixing the waveform
= y—— R fancti R Fanct: | | N Funi | T Functi
: 7 Function |j Function e T — |j Function ===l |j Function
[Active Trace A [Active Trace « BRI | [Actve Trace R —F| [Actve Trace
- & R
BBCDEFG ABICDEFG m £ Fix ABHCDEFG X iy ABCDEFG
W F X FoFIX /BLK.
s r ‘ [View B B G:Fix [View GiFX /K| [View B
BIEE BLANK| > BISE BLANK| > [BIRE BLANK] BN BLANK]
EEd EER W 1200.0jnm N 1200.0/nm Ed
Write 8 =
[ e i 6001(A) write & o 6001A) write 8
Fix A f ~Trace ’ e ‘ Fix B
_area
Hold A E old B —
Max Hold| Min Hold| Min Hold)|
Roll Average A F Roll Average B Roll Average B Roll Average B
2 2 2
[Trace List J ‘ [Trace List J [Trace List [Trace List
o J remm o J
1559.953nm 1559.953nm
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4.2 Holding the Waveform Display

Note
» 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.
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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.

swuojanep [esyoads jeonndo Buikejdsig =

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. Click TIFunction The FUNCTION screen appears.
2. Press TRACE. The Trace menu appears.

3. Tap Active Trace. The Active Trace menu appears.

In the following explanation, trace B is used as an example.

4. Tap trace B.
The active trace is set to the trace B, and the following operation will be applied to it.

5. 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

6. Tap Hold B. The Hold menu appears.

7. 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.

8. 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.

[, | '|§:| Function 'E Function 'E Function
|Active Trace A
BBCDEFG )

BIER BLANK|

Write

|Active Trace |Active Trace

ARICDFFG

ABICDEFG

[View B

IS BLANK|

Fix B

Fix A

Hold A Hold B

Hold B
Max Hnld' Max Hold|
Roll Average B

WO

Max Hnld'

Roll Average A

n

2|

I

, ,
[Trace List J [Trace List J [Trace List

@

More 1/2 J More 1/2

ce

;

“ EIRES “ o) Ea [T a— 5] G ©
gﬁ

Fi
3
b
g

More 1/2 J

L

[{Eﬂum
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4.4 Averaging the Waveform Display

Note

Max Hold/Min Hold is valid only when the sweep mode is Repeat. It does not work if you repeat single
sweeps.
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4.4 Averaging the Waveform Display

Procedure

Selecting a trace to average

7. Click TIFunction The FUNCTION screen appears.
2. Press TRACE. The Trace menu appears.

3. Tap Active Trace. The Active Trace menu appears.

In the following explanation, trace B is used as an example.

4. Taptrace B.

The active trace is set to the trace B, and the following operation will be applied to it.

5. 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

6. Tap Roll Average B. The ROLL AVERAGE setting window appears.
The trace B’s trace area display changes to ROLL AVG.

7. 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.

8. Make a measurement. The sweep average value is updated each time a measurement is

firace

[Rctive
[Trace

[, | '|§:| Function 'E Function rh Function T = 'h Function
[Active Trace » [Active Trace Active Trace L =Wm [Active Trace
-) HEH B¢
[@BCDEFG ARICDFFG ABCDEFG m £ ix JeLK ABCDEFG
[ FFIX /BLK

o B View B View B m Girix K] [View B

B BLANK| IR BLANK| ) LANK| BIEE BLANK|

B C 0 J foorgm  seaw[_sgm BE
Write A v ) 2
E - — — -

_ _ _ ROLL AVERAGE Q .
Fix A D Fix B FixB N Fix B
{ 2
Hold A E Hold B Hold B iﬂPU1 new value Hold B
Max Hold| Max Hold Mayx Hold - - - Max Hold
Roll Average A F Roll Average B Roll Average B v E
2| 2 2|
r
, , j

[Trace List J ‘ [Trace List J Trace List J [Trace List

)

fTrace

@

Return

More 1/2 J

—

More 1/2 J

More 1/2 J

1.00nm/D

1555.040nm

Note

AUT | AUT | SwP
REF |CTR [1-2

SMO <
it |

More 1/2

You can set the average times between 2 and 100.
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4.5 Calculating 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)

Wij (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.

» If Chop Mode is set to SWITCH and the measurement sensitivity settings, 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. Click TIFunction The FUNCTION screen appears.

2. Press TRACE. The Trace menu appears.

3. Tap Active Trace. The Active Trace menu appears.

4. 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.

5. 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.

4-14
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4.5 Calculating the Waveform Display

Selecting a calculation

6. Tap Calculate C. The Calculate menu appears.

7. 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.

8. On the menu that appears, tap the calculation item. The selected calculation is executed.

Log Math Linear

e ==
[Trace Trace [frace [frace
T T
More 1/2 J retum ‘ remm ‘ re(um ‘

menu Math menu
I ST——— | '|§:| Function '|§:| Function '|§:| Function [ ST |
Active Trace [Active Trace [Active Trace C=A+B(LIN)
RBCDEFG ) AB@DEFG AB@DEFG ()
— B View C [View C i C=B-A(LOG) C=A-B(LIN) 7,
— I »

3 BLANK| BIEEBLANK| = [BIEE BLANK| C=A+B(LIN) =2

Wi A c B T - \Write C C=A+B(LOG) C=B-A(LIN) 52
) =]

FixA = Fix C Fix C C=1-k(A/B) «Q

3

. o

T
Hold A E Hold € Hold C C=1-k(B/A} [=o
3 o

Max HeIdJ Max Hold' Max HoIdJ 1.0000| g_,

Roll Average A F Roll Average C Roll Average C wn
2 2) 2 g

r Calculate C C o

-

-B(LOG) =

L4 Q

Trace List J ‘ [Trace List -
Q

<

(]

=)

o

3

7]

More 1/2 J

—

Return ‘ ‘More 172 J

Note
» Trace-to-trace calculations can only be performed on C, F, or G. When Active Trace is set to Trace C, F,
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.
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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.
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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.

IM AQ6370E-01EN
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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 A/\_\‘\ DUT (e.g., filter)
Reflected

(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

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

4-18
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trace F.

Trace F: Calculate F

Log Math
This function performs LOG calculations on trace-to-trace data and writes the results to

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) 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
See section 4.8.

trace G.

Trace G: Calculate G

Log Math
This function performs LOG calculations on trace-to-trace data and writes the results to

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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4.7 Curve Fitting 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=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 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.
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47 Curve Fit orm i
4.6 Normalizing the Waveform Display

Procedure

Click E Function The FUNCTION screen appears.
Press TRACE and then tap Active Trace to select G.
Tap View G to select DISP.

AN LW NN

Tap Calculate G. The Calculate menu appears.

&

Tap Normalize. The Normalize menu appears.

To normalize trace A, select G=NORM A. To normalize trace B, select G=NORM B. To
normalize trace C, select G=ENORM C.

S
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20005 B o —
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SRC
Z0M

RES |LVL WL [NOI
COR | SHF | SHF | MSK

srC Ul AUT [ AUT [ AUT [AUT [swP [ smo s
12 ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘RPT ‘ SeL

Note
* Normalization is not possible if the waveform level is low.
* For details on normalization, see section 4.5.
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7 Curve Fitting the Waveform Display

4.7 Curve Fitting the Waveform Display

Procedure

Setting the target trace

7. Click TIFunction The FUNCTION screen appears.
2. Press TRACE and then tap Active Trace to select G.
3. Tap View G to select DISP.
4. Tap Calculate G. The Calculate menu appears.
5. Tap Curve Fit. The Curve Fit menu appears.
6. 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.
p— R Function T ronction "] Function
e e
- =
-]
-
e 72 J r
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

7. Tap Threshold. A THRESH setting window appears.

8.  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.

9. Tap Operation Area to select the calculation target range.

s Entire range
Hi :
[ G=CRVFITB INSIDE .
v Inside L1 and L2
j@oo nm E:A:TW:;\H G=CRV FITC OUTSIDE .
L i L2 Outside L1 and L2
G=MKR FIT Lo
20dB

I input new value

Threshold
20dB ) -
L=

—
Area 8
c ]l ea]
Fitting 1
Algorithm
e ! [e]
e i

Enter
I |Area
7 7
T
Return remm Lke(um
3.00nm/D. 1563.500nm

Note

For details on the calculation target range, see the explanation.

Selecting the curve fitting algorithm

70. Tap Fitting Algorithm to select the curve fitting algorithm you want to use.

R Function [ Reci |
[

G=CRV FITB

G=CRVFITC

G=MKR FIT [4TH POLY
Threshold 5TH POLY
20d8
Gperation
rea
INSIDF|
Fitting
|Algorithm -
GAUSS|

[Curve Fit Fittint
lalgorithm
T
T

Return Return

L

p—

Note

For details on the curve fitting algorithm, see the explanation.
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4.7 Curve Fitting the Waveform Display

Peak curve fitting

5. Continuing from step 3, tap Peak Curve Fit. The Peak Curve Fit menu appears.

6. To peak curve fit trace A, select GE=PKCVFIT A. To peak curve fit trace B, tap G=PKCVFIT B.
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

™ Function

Tt v e
B0 H s
ABOOS: W DiFIX /BLK.

- W EFIX /BLK.
£0004: u F Fix ;
A0005: G=PKCVFITB

<Meas. Conditions>

sTART] 1533.500lnm  sToP{_1563.500/nm CENTER{_1548.500/nm sean{_ 300Jnm

15_5”5:' oaom __ sens{miD \ A6 1] swpL]___15018)] G=PKCVFIT C
o o T mmh..d -
ittt
TR A T
VAL LA

EaiEE RN
el L]
HB/[:\/U U\] UUUU

-83.4

1533.500 nm inVacuum 1548.500nm 3.00nm/D 1563.500 nm
RES |LVL WL |NOI | SRC | SRC VIR AUT | AUT | AUT | AUT | SWP|SMO| | por | sG1 IRSES
COR | SHF |SHF |MSK|ZOM| 1-2 [QelSSll ANA | SRC |REF |CTR [1-2 |OTH e
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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)

£ EELK
G=CRV FITB

E Function
G=Cl

G=CRV FITC

e —
G=MKR FIT

S A
A0001T:
A0002:
A0003:
A0004:
A0005:
<Meas. Conditions >
START_1533.500lnm  sTop: _1563.500]nm CENTER _1548.500]nm spaN__ 30.0jnm
RES] 0.1]nm ] AVG 1] SMPL
6.6 T
1L1: 1540.611541
2:1555.1538
L2401
-3.4
dBm|

wd L

N
L

—

-63.4]

L
<
L—
=]
<
—
=
<)

/
o DALY

vy

Threshold

-83.4]

1533.500 nm

in Vacuum 1548.500 nm 3.00nm/D
T T T T T T T

1563.500 nm

Example of a marker-fitted waveform (data range: ALL)

G H .1350nm -20. A-An; HNE
A A0001: .3250nm -10. 7.8100nm 10.27dB " : g
A A0002: .1250nm -10. 7.0100nm -10.40dB m DX
A A0003: .9350nm -10. 6.2000nm -10.40dB m
A A0004: .7450nm -10. 5.3900nm -10.51dB m F BLE
A_A0005! .5550nm -10. 4.5800nm 10.30dB -M
<Meas. Conditions>
START{ _1551.135[nm  STOP{ 1561.135|nm CENTER{ _1556.135]nm spaN{ _ 10.0jnm
RES] 0.1jnm | VG 1] SMPL| 1001(A)
10.0|
0 w w w " . uw
7 dB-m ( H ﬂ e
- [ JJ \ J ’ {/
10.0
dB/D
=70.(

'|§:| Function
G=CRVFITA

G=CRVFITB

G=CRVFITC

G=MKR FIT

-90.0)
1551.135nm

in Vacuum 1556.135nm 1.00nm/D

COR

‘RES 1

Z0M

SRC XYL AUT | AUT | AUT | AUT | SWP | SMO| | por
1-2 JelsSl ANA |SRC |REF |CTR |1-2 | OTH
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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

/o \ \ \

Line marker 1 Line marker 2 Line marker 1 Line marker 2 Line marker 1 = Line marker 2
or or
Line marker 2 Line marker 1

When OUTSIDE L1- L2 is selected I : Calculation target range

- -~

\

Line marker 1 Line marker 2 Line marker 1 Line marker 2 Line marker 1 = Line marker 2
or or

Line marker 2 Line marker 1
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4.9 Searching Waveforms

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:
3RD POLY:
4TH POLY:
5TH POLY:

Fewer than three markers
Fewer than four markers
Fewer than five markers
Fewer than six markers

IM AQ6370E-01EN
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Procedure

7. Click TIFunction The FUNCTION screen appears.

2. Press TRACE and then tap Active Trace to select F.

3. Tap View F to select DISP.

4. Tap Calculate F. The Calculate menu appears.

5. Tap Power/NBW. The Power/NBW menu appears.

6. 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.

7. Tap Bandwidth. ABANDWIDTH window appears.

8.  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.

'|§:| Function 'h Function 'h Function [ —

Rec. |
- - W 7]
Active Trace |Active Trace F=Pwr/NBW A =(m B:ROLL AVG /DSP|
W C:AB /DSP
BBCDEFG ) ABCDEGJ HE gitﬁ
B Ll
= B View F Uinear Math P, WGiCRVATA  Joir
[BIEE BLANK| B BLANK| F=F_D(IN
LC =Pwr,
r

).390/nm SPAN:nm

\Write F

Write A
Nrite A Power/NBW ) SMPL 501(A)
F=Pwr/NBW ’ 250
_ i BANDWIDTH Q
FixA Fix F P ——
0.1nm
e — 15.0
Hold A E Hold F input new value a8
Max Hold| Min Hold| J .
vy y {(CoARsE);
Roll Average A 3 Roll Average F v > ’ EI
-) 5.0
2 a ‘ ‘

‘ Calculate F

) Jod
Trace List hace e Bandwidth
) | L T
F\‘ ﬂ&lcu\ate
T
More 1/2 J remm More 1/2 J return remm

Bandwidth

—

0.1nm|

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, yW/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,
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

4.9 Searching Waveforms

Procedure

Single search
Setting the active trace

7. Click WJFunction The FUNCTION screen appears.

2. Press TRACE and then tap Active Trace to set the search target trace to the active
trace.

3. Tap View of the selected trace to select DISP.
Selecting the single search

4. Press PEAK SEARCH. A Peak Search menu appears.
5.  Tap More to display the More 2/2 menu.

6. Tap Search Mode to select SINGL.
By default, SINGL (single search) is selected.

Peak search
7. Continuing from step 5, tap More to display the More 1/2 menu.

8. 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

9. 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
T Function R Function T Function T |
[TRA APK :1557.3550nm ! -9.89dBm A-An: /DS|
Auto Search Auto Search A0001:
o
I on| ool :
- - A0004:
Bottom Mode Diff Mode Diff £0005:
Search <Meas. Conditions > Search
3.00d8] 3.00d8]
START{ _1551.135]nm  sTOP{ _1561.135]nm CENTER _[1556.135]nm spaN] _ 10.0jnm
Next Level RES] 0.1nm  sens{MID ] AvG] 1 swpL]__ 1001(A) Next Level
10.0|
Next Search Search / Ana Search / Ana Next Search
Right Marker L1-L2 Marker L1-L2 Right
orlel on
_100lrer x
Next Search Search/ Ana Search/ Ana 100 Next Search
Left |Zoom Area |Zoom Area Left
Off [0 on|
T, O I |
v ‘ l } J ‘ ‘ I {
Search Mode Search Mode ; I J \ J ) \ ! \ ] \ \ J
SINGLLVE] SINGL LIRY 50, e
(Al Marker o Multi Search Al Marker
Clear i Setting 100 Clear
dB/D
-70.(
ISearch. ret ISearch Search
P —
More 1/2 More 2/2 More 2/2 More 1/2
-)p = [ 500
1551.135nm in Vacuum 1556.135nm 1.00 nm/D 1561.135nm

SRC

COR | SHF [ SHF | MSK | ZOM

‘RES ‘LVL wL [Nol

srC Ul AuT [ AUT [AuT [AUT [swe [ smo S
12 ANA‘SRC |REF ‘CTR ‘1—2 ‘OTH ‘ ‘RPT ‘ SeL

Note

 If the active trace is not set to DISP, you cannot use the moving marker.
Set View @ DISP BLANK under Trace to DISP.

B
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4.9 Searching Waveforms

Setting the Minimum Peak/Bottom Difference of the Mode Judgment
Reference

7. Click E Function The FUNCTION screen appears.

2. Press PEAK SEARCH. A Peak Search menu appears.

3. Tap More to display the More 2/2 menu.

4. Tap Mode Diff. The MODE DIFF setting window appears.

5.  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.

'|§:| Function '|§:| Function _— _ '|§:| Function
Auto Search alm BIRC /05!
(8% Onl X L
o
Bottom Mode Diff
Search -
3.00d8
56.135]nm spaN:__ 10.0jnm
Next Level
<chh [ 1 SMPL| 1001(A)
250
MODE DIFF Q
Next Search Search / Ana Search / Ana
Right Marker L1-L2 B Marker L1-L2
[orle 3.00d8 [ on|
- 15.0
Next Search Search/ Ana . 46 [Search /A
Left |Zoom Area Inplﬂ newvalue | | % 17 0 area
EHon - - - [lion
{(conrse):
v =
- 5.0
. i
Search Mode 0.0 fSearch Mode
SINEE MuLTI 50 | SDIEAMULTI
(Al Marker Multi Search Multi Search
Clear etting Setting
I
-15.0
@ [Peak [Peak
ISearch. [Search Search
—
More 1/2 More 2/2 More 2/2
- -25.0
1.00nm/D 1561.135 nm
AUT [AUT [ swp[sMo <
REF ‘CTR ‘1—2 ‘DTH ‘ ‘ RPT ‘ s6L

Searching for the next peak/bottom level
6. Continuing from step 4, tap More to display the More 1/2 menu.

7. 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
6. Continuing from step 4, tap More to display the More 1/2 menu.

7. 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
6. Continuing from step 4, tap More to display the More 1/2 menu.

7. 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

AN QW NN

Click TJFunction The FUNCTION screen appears.
Press PEAK SEARCH. A Peak Search menu appears.

Tap More to display the More 2/2 menu.

Tap Auto Search to select On.

'|\:| Function IS | '|\:| Function
Y A hn: LA /o5
[Auto Search 20001 o|wE [Auto Search
-) : mC
A0002: W D:FIX
offell A0003: W EFiX off Sl
0004: W X BLK
=G

A0005:

Bottom
Search

< 3.00dB|

v a8 fiode i
<Meas. Conditions>
3.00dB|
sTART| 1551.135jnm  sTop{ 1561.135)nm CENTER{ _1556.135nm sean__ 10.0jnm

Next Level Res:| 01)nm  SENS{MID | VG| 1 smpL__ 1001(A)
10.0]
Next Search Search/ Ana Search / Ana
Right Marker L1-L2 Marker L1-L2
or 8 0n)
Next Search Search/ Ana “1O0IREF Search/Ana
Left Zoom Area Zoom Area
or Gl or el
1 |
30
Search Mode / I J \ J } \ ( \ ] \ \ J Search Mode
SINGLIYIRY 504 SINE MuLT)

Setting 100 Setting
de/D

[All Marker ‘ Multi Search Multi Search

|

-70.

Peak [Peak Peak
====== Search Search

More 1/2 More 2/2 More 2/2
g 900
1551.135nm inVacuum  1556.135nm 1.00nm/D 1561.135nm

Res [ v [we [Nor [sre [sre RO AvT [RRE AuT [AuT [swe [sMo| [ apr [ oo S
COR | SHF | sHF | mSk [zow| T2 [IEgl AnA [GXel REF | CTR |1-2 |OTH >

Highlighted when Auto Search is selec

Multi search

Setting the active trace

1.
2.

3.

Click TIFunction The FUNCTION screen appears.

Press TRACE and then tap Active Trace to set the search target trace to the active
trace.

Tap View of the selected trace to select DISP.

Selecting the multi search

4.
5.

N S

Press PEAK SEARCH. A Peak Search menu appears.

To perform a peak search, tap Peak Search. To perform a bottom search, tap Bottom
Search.

Tap More to display the More 2/2 menu.

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.

IM AQ6370E-01EN
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4.9 Searching Waveforms

¥: Moving marker

'|§:| Function '|§:| Function '|\:| Function
TRA APK : 1549.4800nm 322dBm 7|an: sp)
Auto Search Auto Search TRA AQ001: 1533.7600nm -37.90dBm 15.7200nm 347648
_ _ TRA A0002: 1534.8600nm 36.93dBm 146200nm 3370d8
[&If On| [&Iff On| TRA A0003: 1535.9800nm -35.78dBm 13.5000nm 32.55d8
TRA A0004: 1537.0800nm 34.12dBm 12.4000nm 30.90d8
Mode Diff Mode Diff TRA_A0005: 1538.2000nm -32.36dBm 11.2800nm 20.13d8
<Meas. Conditions>
3.00dB 3.00dB]
sTART| 1533.500jnm  sToP{ 1563.500]nm ci|NTER{ _1548.500]nm sean_ 30.0)nm

Res:| 01)nm  SENS{MID | VG| 1 smpL__ 1501(A) Next Level

16.6|
Search / Ana Search / Ana Next Search
Marker L1-L2 Marker L1-12 Right

On) jorfel "
Search / Ana Search / Ana Sl W Next Search
|Zoom Area |Zoom Area woew s Left

On) orfel

Ty
w I . Set Marker
234 -
. i
W ] Ve

Search Mode SearchMode || | |iw w & Clear Marker
ZZZZZZ [
SINGLY(URI] SINGL [YVEE 3. K ﬂ [H “ } 15 % 5

| u
= BT | <A e

-63

Peak eak Peak Feek
rrrrr n search search search
More 172 More 2/2 More 2/2 More 1/2
-) -) _g3.4]
1533.500nm inVacuum  1548.500nm 3.00nm/D 1563.500nm

kes (v [wi [Not [sre [sre WPl AuT [AuT [auT [AuT [swe [smol | cor [ so IR
-OR | SHF | SHF | MSk [zom| 1-> JeIggl ANA |SRC |REF [CTR |72 |OTH >

|
004: 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. Click TIFunction The FUNCTION screen appears.

2. Press PEAK SEARCH. A Peak Search menu appears.

3.  Tap More to display the More 2/2 menu.

4. Tap Multi Search Setting. The Multi Search Setting menu appears.

Setting the mode (peak/bottom) detection threshold
5. Tap Threshold. A THRESH setting window appears.

6. 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

5. 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

7. 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

7. 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

7. 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

Sin
The i

gle search

nstrument 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

IM AQ6370E-01EN
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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 Y |is highlighted at the bottom the screen.

4-34

IM AQ6370E-01EN



4.10 Copying and Clearing Waveforms

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.

Note

» Search/Ana Zoom Area is shared between the Marker, Peak Search, and Analysis menus.
* When Search/Ana Zoom Area is set to On, the 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.

swuojanep [esyoads jeonndo Buikejdsig =

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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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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4,11 Noise Mask

410 Copying and Clearing Waveforms

Procedure

Copying traces

7. Click TIFunction The FUNCTION screen appears.

2. Press TRACE. The Trace menu appears.

3. Tap More to display the More 2/2 menu.

4. Tap Trace Copy. The Trace Copy menu appears.

5. Tap Source Trace to display a menu, and tap the copy source trace (A to G). The menu
returns automatically to the previous level.

6. Tap Destination Trace to display a menu, and tap the copy destination trace (A to G). The

menu returns automatically to the previous level.

7. Tap Copy Execute. Copying is executed.

swuojanep [esyoads jeonndo Buikejdsig =

Trace
Highlight

7 Function [ | [ Rmco ] [\ | 7 Function
[Active Trace [Trace Copy Source Source
- | |Trace - |[Trace
[MBCDEFG Al Al
View A —— Destination B Destination
Trace
[BIER BLANK| Bl B
Write A Label J r ‘
Fix A Noise Mask Copy Execute D Copy Execute
OFH]
Hold A Mask Line E
Max Hold VERT [ER¥Y
y
r
L
—

=
o
S 5

FE
]

:
More 1/2 More 2/2 Return
od I

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.

ITrzoe Copy

Return

)
;

Return

‘_
—
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Clearing traces

O A LW NN

Click TJFunction The FUNCTION screen appears.
Press TRACE. The Trace menu appears.
Tap More to display the More 2/2 menu.

Tap Trace Clear. The Trace Clear menu appears.

cleared, and the menu returns automatically to the previous level.

To clear the data of all traces, tap All Trace.

™ Function R Function IS |
[Active Trace [Trace Copy A
BBCDE FGJ ‘ {
View A [Trace Clear B
EIEEBLANK| =->
Write A ‘ uuuuu J ﬁ
Fix A Noise Mask D
OFF| t
Hold A Mask Line E
Max Hold) VERT Y| t

Roll Average A
2

Trace
Highlight
off

o T

[Trace List J

(Al Trace

prmm—

ﬁ\‘

ffrace

frace
Clear

L

More 1/2

=

More 2/2 J

Return

—

Displaying the trace list

1.
2

Press TRACE. The Trace menu appears.
Tap Trace List. A trace list is displayed.

'E Function

Active Trace

FixA

Hold A

Max Hold|
vy

Roll Average A

2|

A B
A0001:
A0002:
A0003:
A0004:
A0005:

'E Function

<Meas. Conditions>

START{ 1551

135jnm  sTop _1561.135)nm

CENTER{ _1556.135|nm

SPAN

100nm

RES|

002jnm  SENs:MID

| VG 1)

SMPL|

10001(A)

Trace List

More 1/2 J

TR

REF LVL

-10.0dBm

VL SCL
/DIV]
10.0dB

RESLN  [AVG | SAMPL

0.02nm 10001

fTrace
IL\S(

A 1.00nm MID
B 110.00nm | -10.0dBm 10.0dB | 1Inm N/AUTO MEAS
C 110.00nm | -10.0dBm 10.0dB | Tnm N/AUTO MEAS
D 1150.000nm 110.00nm | -10.0dBm 10.0dB | Tnm N/AUTO MEAS
E 1150.000nm 110.00nm | -10.0dBm 10.0dB | Tnm N/AUTO MEAS
F 1556.135nm 1.00nm | -10.0dBm 10.0dB | 0.02nm MID Pwr/NBW E
G 1150.000nm 110.00nm | -10.0dBm 10.0dB | Tnm N/AUTO MEAS
“s00] ; : ; ; : 3
1551.135nm in Vacuum 155[5.135nm 1.00nm/D 1561.135nm
(5o [t [k s e [t [y [ [ e o) [ er [ s

Trace list

Tap the trace (A to G) you want to clear the data of. The waveform of the selected trace is

Active trace
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4.11 Noise Mask

Procedure

Click E Function The FUNCTION screen appears.
Press TRACE. The Trace menu appears.

QW NN

Tap More to display the More 2/2 menu.
Tap Noise Mask. The NOISE MASK setting window appears.

& XN

Enter the noise mask value in the displayed window. You can set the value to OFF or between
—100 to 0.

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

6. Tap Mask Line. Each time you tap, the value switches between VERT and HRZN.

o
(7]
°
Q
s
=]
(=]
'|§j Function '|‘j Function . ﬁ Function _8
Active Trace [Trace Copy 200t Actn: Trace Copy =~
- g
ABCDEFG :

£0004: =
View A Trace Clear £0005: Trace Clear 7
<Meas. Conditions> S
BLANK]| @
START 1547.514nm  STOP{_1552.514Jnm CENTER:|_1550.014]nm sean] 5.0hm 2

Y
write A Label RES: 0.1nm  SENS{MID | AV 1 SMPL 501(A) Label =
=03 —————————————, o
FixA Noise Mask NOISE MASK 0 Noise Mask E
ord | = ~64dBm 2
0.3|REF = )
Hold A Ty dem \ input new value Mask Line “ S 3,'
Max Hold VERT [ER¥Y ) - VERT HF’.ZN =
1A ™ = V 3

Highlight -19.7| Highlight
2 o off

y

Trace List
100
dBiD \\ﬁ/ \
-59.7 oy
iy
@ T Fud @

More 1/2 More 2/2 More 2/2
—) -79.7
1547.514nm inVacuum  1550.014nm 0.50nm/D 1552.514nm

AR o EUIE . POATCAPUPRETI PTIRP P - -
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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.

R Function
A-An:
0001: [Trace Copy
0002:
0003
0004:
0005: [Trace Clear
<Meas. Conditions>

star[_154751dnm  stop{_1552.514)nm cenTer{__1550.014)nm sean_ 50nm

RES] 01Jnm  SENs{MID ] AVG[ 1 SMPL] 501(A)

Label

20. ——
NOISE MASK Q T
-63dBm
0.3[ReF =

dem \ input new value Mask Line

VERT RV
IV M= EE

-19.7] ht

Off

Mask line 397 |:|
10.0
59" Ay g
AP S O VO 7 S F\‘
More 2/2
-79.7|
1547.514nm in Vacuum 1550.014nm 0.50nm/D 1552.514nm

sre [srC Ul AUT [AUT [AUT [AUT [swP [sMo s
ZoM| 12 ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH‘ ‘RPT‘SGL

RES |LVL WL
COR |SHF | SHF

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 Functi
: o S E— o
0001: o{w e 7Bc| [Trace Copy
0002: W CiFIX /BLK
o W D:FIX /BLK
0003: W E:FIX /BLK
0004: W FFIX /BLK
0005: B GFIX [BLK] [Trace Clear
<Meas. Conditions>
START{_1547.514nm  sTop:_1552514)nm center_1550.014)nm span{___ 50nm
RES]| 0fnm  SENS{MID ] el 1 smpL 501(A) Label
20. —
NOISE MASK 0 Noise Mask
-63dBm
0.
N Mask Li
dem \ input new value s
- - MR HRZN
[ v =]
197 Highlight
of

Mask line 207, \

10.0
dB/D \-\'\,/ \ ‘
597
i
Y — — i—— - = ’T/j

More 2/2
-79.7|
1547.514nm in Vacuum 1550.014nm 0.50nm/D 1552.514nm

sre ROl AUT [AUT [AUT [AUT [SWP[sMo <
12 ANA SRC |REF |CTR |12 OTH‘ ‘RPT‘SGL

1%

RES |LVL |WL
COR | SHF | SHF

SRC
ZOM

4-40 IM AQ6370E-01EN



412

Highlighting the Waveform Display

Procedure

Hig

O AN W NN

Hig

5.  Continuing from step 4, tap All Trace. The waveforms of all traces will be highlighted (displayed

hlighting the active trace waveform

Click 'E Function The FUNCTION screen appears.
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).

hlighting all trace waveforms

with thick lines).

Clearing the highlighting

5.

Continuing from step 3, tap the Off.

™ Function ™ Function

[Active Trace [Trace Copy
G

Trace Clear

[BCDEF
View A

[BIEE BLANK|

>
z
ol
&

=
2

=

Max Hold|

Roll Average A [Trace
Highlight
off

[Trace List J
frace
ﬁ\‘ ﬁ\‘ e e

P ———
More 1/2 J

Hold A J Mask Line

N
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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 display modes. For details on the
display mode, see section 2.1.

Procedure

Setting the active trace

7. Click TIFunction The FUNCTION screen appears.
2. Press TRACE and then tap Active Trace.

Select the trace (A to G) you want to display the wavelength and level values of.

3. Tap View of the selected trace to select DISP.

Displaying the moving marker

4. Press MARKER. The Marker menu appears.

5. Tap Marker Active. The moving marker appears on the screen, and a MOVE MARKER

setting window appears.

¥: Moving marker

TRA A : 1550.0800nm
£0001:

1A0002:
1A0003:
A0004:
A0005:

0.03dBm

A-An:

<Meas. Conditions>

sTaRT_1547.580)nm  sTop{_1552.580/nm CENTER{__1550.080nm sean{_ 50nm u
RES; 0.05jnm  SENS{MID ] AVG] 1] SMPL 501(A) D
20.0|
MOVE MARKER
O =
Setting
1550.0800nm Normal
0.
dem| input new value !\ﬂa(r;k;r{er
T A = g @:
20,4 -> Zoom Ctr
[ ]l e ]
Marker
BANN 660
40,4
Al Mark;
/BN NID
dB/D Enter
[o][I[]
b T Wr\‘
More 173
80.0)

1547.580nm

inVacuum  1550.080nm

0.50nm/D 1552.580nm

RES |LVL
COR | SHF

‘WL | NOI [SRC | SRC
SHF | MSK | ZOM|1-2

AUT | AUT | AUT | AUT | AUT
OFS

ANA | SRC | REF | CTR

1-2

SWP | SMO <
Ealiaen -

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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5.1 Wavelength and Level Values of Optical Spectrum

Checking the normal marker

6. 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.

6-1. Tap Marker Setting. The Marker Setting menu appears.

6-2. Select Normal Marker. The normal marker’s moving marker ¥ appears on the
waveform.

6-3. Tap Return to return to the previous level.

6-4. Tap Marker Active again. The MOVE MARKER setting window appears.

" Function LS ™7 Function | Rorooao 1
Normal Normal Marker Active
Marker » Marker »
off
Power et i
Density < j
50.080]nm spaN__ 5.0jnm
imtegral [ swpL__ 501
£25.0GHz £25.06H]
MOVE MARKER Q
Marker Marker | Marker
Setting - Setting seiing  —— Normal marker
Power Normal 1550.0800nm Normaj
o Marker 1 . Marker
-> Center -> Center input new value -> Center
. — (Normal)
T ~ =
-> Zoom Ctr -> Zoom Ctr - -> Zoom Ctr
-> Ref Level -> Ref Level E -> Ref Level
[AllMarker Bandwidth Bandwidth (Al Marker 3 [AllMarker
Clear Clear ] Clear
0.50m 0.5nm| E D B Enter
More 173 J re(um ‘ Return ‘ More 173 J
0.50nm/D 1552.580nm

AUT [AUT [swp[smo ﬂ
REF_|CTR |12 |OrH | | RPT | S6L

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

7. In the 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

8.

9.

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

9 Function [ Koo
TRA & :1550.0800nm 0.03dBm A AR /D55 paryrow
TR A A0001:1549.1000nm -57.69dBm 0.9800nm 57.73ds  -(EEEX e Marker Active Set
TRA £0002: 1549.8800nm -35.93dBm 0.2000nm 3596d8 (B GEX v
0003; m E:Fix JBIK OfflOn]
£0004; W FiFX JBLC
0005 | GiFix B [Set Marker
<Meas. Conditions> -
sTART{_1547.580)nm  sTop[ 1552.580/nm CenTER{_1550.080Jnm spaN _ 50nm
RES] 0.05jnm  SENS:[MID | VG 1) SMPL 501(A | e |:|
20.0
MOVE MARKER
O ==
Setting
1550.0800nm Normal
0.0|REF
dem| input new value <!\152::ter ‘ ‘ ‘
{(CoARsE)
1 = | e

-20.0 / \ <,> Zoom Ctr
Marker

“# \ -> Ref Level

-40.0 |
// \ [All Marker

100 Clear
dBiD ) / / \
60.0)

\ More 13 Cancel
-80.0]
1547.580nm iv\Vacu im 1550.080nm 0.50nm/D 1552.580nm

Rres [ L [we | nNot [NRg[SRe [AuT [aut [auT [aur [auT [swe [svol [ rpr | ser D

COR | SHF |SHF | MSK|AOlf1|1-2 |OFS | ANA |SRC |REF [CTR |1-2 |OTH >

\Of
V
Fixed marker
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5.1 Wavelength and Level Values of Optical Spectrum

Clearing a fixed marker

70. Tap Clear Marker.
A Clear Marker menu and a CLEAR MARKER setting window appear.

77. Enter the number of the fixed marker you want to clear in the displayed window.
72. 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.

Clearing all markers

TRA 4___:15500800nm 0.03dBm A
TRA 40001 1549.1000nm -57.69Bm 0.9800nm 57.73d8 57.73dB
TR 40003: 154583000m 3593dBm 0.2000nm 35,968 35.06dB
A0004:
£0005: Set Marker
<Meas. Conditions> |
START{_1547.580jnm  sTop 1552.580/nm CENTER{ _1550.080nm sean{__ 50hm 0.080Jnm spaN{_ 5.0/nm
Res] 0.05jhm  SENS{MID ] AVG] 1 SMPL 501(A) { Clear Marker I SmpL| 501(A)
200 )
MOVE MARKER Q CLEAR MARKER %]
Setting ;
1550.0800nm Normal 2
0.0[REF —
dBmj input new value > Center input new value
o= b: o == ]
200 / \ > Zoom Ctr |
Marker
"y \ R Lever
-40.0|
/ \ (Al Marker
100 Clear
dB/D o / /
600
More 173 Cancel
-80.0]
1547.580nm inVacuum  1550.080nm 0.50nm/D 1552.580nm 0.50nm/D 1552.580nm)
‘RES |LVL WL ‘NOI SRC [SRC ‘AUT ‘AUT ‘AUT ‘AUT ‘AUT ‘SWP‘SMO‘ ‘ RPT ‘ 6L
COR | SHF | SHF | MSK|ZOM|1-2 |OFS | ANA |[SRC |REF (CTR |1-2 |OTH =

70. Tap All Marker Clear. The moving marker and all fixed markers are cleared.
The Marker Active settings is also set to Off.

rh Function
A : A-An: Harc ___/Dsp -
A0001: =W B FIX #BLC| [Marker Active
A0002: [ CFIX /BLK.
AD003: W D:FIX /BLK o
N W EFIX /BLK. n|
A0004: m FiFix 780K
A0005: m Girix JBLK
<Meas. Conditions >
START{ _1547.580Jnm  sTOP{ _1552.580nm CENTER{ _1550.080]nm spaN:___ 5.0jnm
Clear Marker RES]| 005]nm  sens{MID | AVG] 1| SMPL 501(A)]
20,0
Marker
Setting
Normall
0.0[Re;
Marker dtn|
- Center
i
-> Zoom Ctr -20, / \
Marker
L RefLeve / \
-40.
AllMarker / \
Clear - | 100
de/D /
60,
More 1/3 More 1/3
-80.0]
1547.580nm inVacuum  1550.080 nm 0.50 nm/D 1552.580 nm
RES | LVL (WL [NOI [SRC | SRC |AUT [ AUT | AUT |AUT | AUT | SWP|SMO reT | soL SR
COR | SHF |SHF |MSK |ZOM| 1-2 |OFS | ANA |SRC (REF |CTR [1-2 | OTH >
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5.1 Wavelength and Level Values of Optical Spectrum

Using the moving marker to set the center wavelength to be
measured, the zoom center wavelength, and the reference level

Setting 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.

Setting 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.

Setting 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.”

ion
TRA +1550.0800nm 0.03dBm &-Bn: H -
TRA 40001 1549.1000nm -57.69dBm 0.9800nm 57.73d8 |8
TRA 40002 1549.8800nm -35.93dBm 0.2000nm 3596d8  |@
0003 H
m
m

— )
<Meas. Conditions >
start{_1547.580]nm  sTOP{_1552.580]nm CENTER{_1550.080/nm span{___ 5.0nm
RES] 005]nm  SeNsMID | e 1 SMPL| 501(A) Clear Marker
20.0|
MOVE MARKER [x) e
etting
. 1550.0800nm romd - Sets the measurement center wavelength
ol . larker -
“ input new value S Cener to the moving marker wavelength
+
v larker
2 } \ M = e am Sets the zoom center wavelength to the
/ \ o] moving marker wavelength
n}l \ < Ref Level N
o / \ I\ Sets the reference level to the
10.0

e / moving marker level
y
More 1/3
1547.580nm in Vacuum 1550.080nm 0.50nm/D 1552.580nm

RES [LVL |WL |NOI |SRC |SRC |AUT |AUT [AUT |AUT [AUT [SWP|SMO| | por | sl ISES
COR |SHF | SHF | MSK | 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.

Click E Function The FUNCTION screen appears.
Press MARKER. The Marker menu appears.

©W NN

Tap More to display the More 3/3 menu.

N

Tap Marker Display. The Marker Display menu appears.

&

Tap Offset or Spacing.

RES |LVL |WL [NOI
COR | SHF | SHF [ MSK

SRC
Z0M

SRC | AUT [AUT [ AUT [AUT [AUT [swP [ svo s
1-2 ‘OFS ‘ANA‘SRC ‘REF |CTR ‘1-2 ‘OTH‘ ‘ RPT ‘ set

™ Function | —| Rer o |
o TRA A :1550.4500nm -54.06dBm A-An: /DS
Marker Active Marker TRA A0001: 1550.0800nm 0.03dBm 0.3700nm -54.10dB
Display mup [TRA 20002: 1550.1800nm -20.06d8m 0.2700nm 34.01d8
Off [y Offset] £0003:
20004: Bl
Set Marker e £0005: Spacing
[Auto UPO <Meas. Conditions>
B on
, = sTaRT| 1547.580]nm  STOP{ 1552.580nm CcenTer| _1550.080jnm
Clear Marker Marker Unit RES: 0.05]nm  SENS{MID | AVG] 1] SMPL| 501(A) |
nm 200
Marker Search / Ana
Setting Marker L1-L2
Normall [l on I
Marker Search / Ana o0
-> Center Zoom Area
i on)
I
-> Zoom Cir Marker L1-L2 -20.
o / \
Marker
R Level / \
40.
(Al Marker / \
Clear 100
&/ \!\« / \
60 —
arker
More 173 More 3/3 Return
g 800
1547.580nm inVacuum  1550.080nm 0.50nm/D 1552.580nm

Note

displayed in the data area.

When Offset is selected, the difference between the moving marker (V) and each fixed marker is

» 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. Click E Function The FUNCTION screen appears.
2. Press MARKER. The Marker menu appears.
3. Tap More to display the More 3/3 menu.

N

Tap Marker Auto Update to select On.

™ Function T Function

Marker Active Marker
Display
Slion
Set Marker Marker
|Auto Update
off

Offset|
Clear Marker ‘..m..w. G

Marker
Setting
Normal

Marker ‘

nm|

Search / Ana
Marker L1-L2

on
Search / Ana
|Zoom Area

on

-» Center

P
-> Zoom Citr Marker L1-L2

Marker Swee
o

Marker
-> Ref Level

All Marker
Clear

More 1/3 More 3/3 J

Setting the unit of marker values

7. Click TJFunction The FUNCTION screen appears.
2. Press MARKER. The MARKER menu appears.

3. Tap More to display the More 3/3 menu.

4. Tap Marker Unit. Each time you tap, the value switches between nm and THz.

'|‘:| Function 'E Function
<Marker Active Marker

Display
off
|Auto Update

Set Marker
[8%i On|
Clear Marker Marker Unit
Thz|

Offset]

Marker

Marker g
Setting Marker L1-L2
Normal n
Marker Search / Ana
-> Center |Zoom Area
on
Marker Sweep
-» Zoom Ctr Marker L1-L2
on

Marker
-> Ref Level

Al Marker
Clear

More 1/3 More 3/3 J

Note

The unit displayed for marker values (wavelength nm or frequency THz) can be set separately from the

waveform display’s horizontal scale unit set with Horizontal Scale of the SETUP menu.

IM AQ6361-01EN
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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 Level of fixed marker 0001
moving marker ’»

TR A A : 1550.0800nm- 0.03dBm- A-An:
— TR A A0001: 1549.9400nm -26.22dBm 0.1400nm 26.25d8 "
A0D02:
A0003:
A0D04:
A0DOS5:

/

— Trace with fixed marker 0001 (Wavelength of the moving marker) (Level of the moving marke
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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 :1550.0100nm -17.32dBm A-An:
TR A A0001:1550.0800nm 0.03dBm -0.0700nm -17.35dB "
TR A AQ002:1550.1300nm -12.07dBm -0.1200nm -5.25dB
TR A AQ003:1550.2100nm -23.26dBm -0.2000nm 5.94dB
A0004:
A0005: Spacing
<Meas. Conditions>
START:|  1547.510|nm STOP:|  1552.510|nm CENTER: 1550.010[nm SPAN: 5.0lnm
RES: 0.05]nm  SENS{MID | AVG 1] SMPL 501(A)
7.0 ; ; H T ; ; H H ;

]

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.

E Function
TRA A& :1550.0100nm 17.32dBm SPACING:
TR A A00D1: 1550.0800nm 0.03dBm 0.0700nm 17.35d8 ¥ Offset
TR A A0002 1550 1200nm ~12.07dBm 0.0500nm -12.10dB
TR A A0003: 1550.2100nm -2326dBm 0.0800nm -11.10dB
A0004:
A0005: Spacing
<Meas. Conditions>
START| _1547.510jnm  sTOP_1552.510[nm CENTER{ _1550.010]nm sean_ 50/nm
RES{  0.05nm  SENS{MID AVG 1 SMPL 501(A)
7.0 f f H H f H H f

IM AQ6361-01EN
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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 display modes. For details on the

display mode, see section 2.1.

Procedure

Wavelength line markers

Displaying wavelength line markers

7. Click TJFunction The FUNCTION screen appears.
2. Press MARKER. The Marker menu appears.
3. Tap More to display the More 2/3 menu.
4. 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 — —
Marker Active 40001 .
m | G
<—r <ME:?A\CR[;T\di(i:;;;.soo\nm sTop{__1563.500nm CENTER{ _1548.500]nm spaN:|__ 30.0jnm
S RES] 01]om  sens{mID | AVG] 1 smpL[ 1501(A)
M — —=HI=- Line marker value
S : L2 L1. 10:5 38nm UINE MARKER 2 Q - o L1
fg,: """ = Marker L1-L2 L2
—_ co| o
< -23. “ J\ ﬁ 7‘ E ->Zoom Span
o b B T
N R ATE TR R o
oo AT v R A i T
More 1/3 More 2/3
J » 78135.;3.500nm in Vacuum 1548.500 nm 3.00 nm/D 1563.500 nm
(o5 [ 5 e [ 285 [ [k [k [ [ [ 3] [ [ IR
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.

5-10
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5.2 Wavelength/Level Difference between Optical Spectra

Moving wavelength line markers

5. 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

5. Tap Line Marker 1 or Line Marker 2 to select Off.

IM AQ6361-01EN 5-11
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5.2 Wavelength/Level Difference between Optical Spectra

Level line markers

Displaying level line markers

7. Click E Function The FUNCTION screen appears.
2. Press MARKER. The Marker menu appears.
3. Tap More to display the More 2/3 menu.
4. 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.
'hFun(tion e 'hFun(tien
<: <Meas?:r;?|diﬁ?;;;.soo\nm stop 1563.500/nm CENTER{ _1548.500|nm spaN{ _ 30.0jnm
Res| 01jnm  SENS{MID | WG 1] smpL 1501(A)]
. LINE MARKER 4 Q
J 7 e : -55.01dBm
dm B input new value
= |- Al e el
i \ﬂ\ \H\ \H\ [N IH\ 10 T Line marker value
b A L
] SRR IR A RREAR I TV U’JL La-L3
More 1/3 More 2/3
» 78135.;3.500nm in Vacuum 1548.500nm 3.00nm/D 1563.500nm
[ 265 B (20 [ SBR[ AV [ AN [ a7 [ [9°[8R] [ror [
Note

Line marker values are displ

ayed 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

5. Inthe LINE MARKER 3 o

r 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

6. Tap Line Marker 3 or Line Marker 4 to select Off.

5-12
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5.2 Wavelength/Level Difference between Optical Spectra

Clearing all line markers

5.  When line markers are displayed, tap Line Marker All Clear. All the line markers that are
displayed are cleared.

Line Marker
(Al Clear
More 2/3

IM AQ6361-01EN 5-13
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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.

'|§:| Function

<Meas. Conditions>

START:_1533.500)nm  sTop_1563.500]nm center_1548.500)nm span{__ 300nm
RES 0.1nm  SENS{MID | VG 1] SMPL| 1501(A)

(“\ | : M2
| ] L
o \U/ / \U) \ /} \\ /) \ /} ’;',,”EC,MT‘

-63.:

i [E—
More 2/3
-83.4 ; .
1542.432nm EooMING  inVacuum  1549.932nm \ 1.50nm/D 1557.432nm

‘RES ‘LVL Wi ‘NOI SRC [SRC ‘AUT ‘AUT ék& AUT ‘AUT [oAb %’}Aﬁ" ‘ e ‘ soL

COR | SHF | SHF | MSK | ZOM| 1-2 | OFS | ANA REF | CTR ‘|72
Line markers are synchronized.

Overview window
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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
wavelength. The following description also applies to the frequency display modes. For details on the
display mode, see section 2.1.

Procedure

Setting the active trace

7. Click TIFunction The FUNCTION screen appears.
2. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the power spectral densities of.

3. Tap View of the selected trace to select DISP.

Displaying the moving marker

4. Press MARKER. The Marker menu appears.
5. Tap Marker Active to select On.

Note

To use power spectral density markers, set the active trace to DISP.

Displaying power spectral density markers

6. Tap Marker Setting. The Marker Setting menu appears.

7. Select Power Density. A power spectral density moving marker # appears on the waveform.
8. Tap Bandwidth. ABANDWIDTH window appears.
9.

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

'E Function 'E Function
TRA A :1550.0800nm .00dBm/BW A-An: BW:0.1nm AFIX
Normal A0001: N
Marker A0002:
A0003:

<Meas. Conditions=

sTART{_1547.580jnm  sTop{ 1552580jnm | CENTER{ 1550.080/nm sean]_ 50jnm
RES] 0.05]nm  SENS[MID VG 1] smpL 501(A)]

+25.0GHz| 20.0| +25.0GHz|
BANDWIDTH %)

'E Function

0.1nm

< dgm input new value
{(ConrsE),

i v =
-> Zoom Ctr -20. / \
Marker
S retterel / \

-40. / \
10.0

dB/D / \

e -60.
arker arker

More 1/3 Return

-80.0]

1547.580nm inVacuum  1550.080nm 0.50nm/D 1552.580nm

Res [ [we [Not TsRe TsRe TauT [AUT [AuT [AuT [AUT [swP [smol [ por [ so D
COR | SHF |SHF | MSK|ZOM|1-2 | OFS |ANA|SRC |REF [CTR [1-2 |OTH =

All Marker Bandwidth
lear <

0.5nm|
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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 ¢.

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.

5-16
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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

T Function
:1550.0800nm IJ

TRA : 3.00dBm/BW A-An:
TRA A000T: 1549.6500nm -51.90dBm/BW 0.4300nm
[TRA A0002: 1549.8900nm -31.89dBm/BW 0.1900nm

Marker Active
[TRB A0003: 1550.0800nm 15.04dBm/BW 0.0000nm Off
[TRC A0004: 1549.9940nm 0.07dBm/BW 0.0860nm,
A0005:

: X -0 K
I | | LESHS /BLK] [Set Marker
Wavelength differences
Marker wavelengths -
g Level differences
20 5 5 MOVE MARKER [x)

Fixed marker i i ¥ Ntk
— Setting
Trace B— - 1550.0800nm Power]
0.2|rer
3B N i Marker
= o f\\ input new value
~
<7 o
COARSE
o -4
197 - ~— || Zoomar
Fixed marker //
Trace C — ! > Ref Leves L )
39 Moving marker
g ATl Marker
100 Clear
de/D i
-59.7]
% i
-79.7] D
1549.414nm inVacu|m  1550.014nm 0.12nm/D 1550.614nm
‘RES | LVL [WL | NOI NRC [ SRC ‘AUT ‘AUT ‘AUT ‘AUT ‘AUT ‘SWP ‘ - ‘ oL
COR | SHF | sHF | MSk | QM| T-2 | OFs | ANA | SRC |REF |CTR |1-2 [o 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]) 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 display modes. For details on the
display mode, see section 2.1.

Procedure

Setting the active trace

7. Click TIFunction The FUNCTION screen appears.
2. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the power spectral densities of.

3. Tap View of the selected trace to select DISP.

Displaying the moving marker

4. Click TJFunction The FUNCTION screen appears.
5. Press MARKER. The Marker menu appears.
6. Tap Marker Active to select On.

Note

To use integral spectral density markers, set the active trace to DISP.
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5.4 Integral Power Value

Displaying integral power markers

7. Tap Marker Setting. The Marker Setting menu appears.

8. Select Integral Power. A moving integral power marker e is displayed on the waveform, and
an INTEGRAL RANGE setting window appears.

9. 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> Integral range
o: Integral power marker

'h Function E Function
TRA 4 :1550.0800nm 0.48dBm <500GHz> | &-An:
20001
20002
20003
A0004:
Power 1A0005:
Density <Meas. Conditions>
sTART_1547514nm  sTop{ 1552.514)nm eNTER{ 1550.014]nm sean_ 50nm
integral N RES 0i)nm  sens{MID ] AVG] 1 SmpL 501(A)
£25.0GHz 20.
INTEGRAL RANGE €
50.0GHz
O3RES
o = )
<,> Conter input new value
< \ ™ =

-> Zoom Ctr -19.7] / \
Marker
S Refteve / \
-39.7]
[All Marker Bandwidth / \ Bandwidth
Clear 100
0.5nm| de/D \ \ 0.7nm|
v 59.7] | o
arker arker
=l e !
More 1/3 Return : : Return
797 ; !
1547.514nm inVacuum  1550|014nm 0.50nm/D 1552.514nm

RES |[LVL |WL |NOI SRC | AUT|| AUT | AUT | AUT | AUT |SWP |SMO| | por | so1 IR
COR | SHF | SHF | MSK 1-2 | OFS|| ANA |SRC |REF |CTR |1-2 |OTH >

SRC
ZOoM

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.
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5.4 Integral Power Value

Moving the moving marker

70. Continuing from step 7, tap Return to return to the previous level.
71. Tap Marker Active. The MOVE MARKER setting window appears.

72. 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.
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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 (TRA, B, C, ..))

Moving marker A\

Fixed markers /0001, 0002, ...

Integral power value <integral frequency range>

r|‘j Function

S

Marker Active
0003: 1549.7240nm -24.81dBm<10.0GHz> 1.3460nm -17.96dB Oﬁ
0004: 1550.0800nm 11.91dBm<3.5GHz> 0.9900nm, -54.67dB

0005: | | m GFix /B | [Set Marker
Wavelength differen
Marker wavelengths avelength d |e ences

Level differences Clear Marker

EEEEE]
e
©Om> >

:1551.0700nm -42.77dBm<20.0GHz>Y | A-An: Ha
0001: 1550.0700nm 0.40dBm<10.0GHz> 1.0000nm’ -43.17dBY * = %
0002: 1549.0900nm -31.05dBm<10.0GHz> 1.9800nm -11.72dB m D

m £
m F

Trace B | o
1551.0700nm Integral

Fixed marker |2 i
hn MOVE MARKER Q e J
|

Q
dBM .
input new value -» Center

v =]+ :ﬁrm

\ \ } [All Marker
100 A Clear
o / / \\K
/ ‘ More 1/3
-79.7
1547.514nm in Vacuuml 1550.014nm ‘O.SBnm/D 1552.514nm
A
q

RES /L [wL |NDI SRC §/§2C‘AUT‘AUT|AUT‘AUT‘ ;ghvf‘wﬂ ‘RPT‘SGL

‘ COR /5HF | SHF | MSK | ZOM OFS
Fixed marker Fixed marker Moving marker
Trace C Trace A

ANA [ SRC | REF

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

7. Click \JFunction The FUNCTION screen appears.
2. Click ANALYSIS. The ANALYSIS menu appears.
3. Click More to display the More 2/2 menu.

4. Click 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 clicking MARKER.

5.  To cancel, click Search/Ana Marker L1- L2 to select Off. Analysis will be performed over the
entire screen.

/ Line markers

R Function // AQB361 OPTICAL SPECTRUM ANALYZER //, ! 2025 Feb 19 1334 R Function
<SPECTRAL WIDTH ANALYSIS: THRESHOLD > = AFIX BLK
THRESH LEVEL: 3.00dB AN 0.1054nm o yong
RN AC: 1552.9876nm =Ea§ /Etﬁ
_ MODE FIT: OFF MODE: 1 m FFix ;BLK
[Analysis 1 W G:FIX /BLK
<Meas. Conditions >
DFB-LD)
e START{ _1532.478Jnm  STOP{ 1573.478nm ‘CENTER/|_1552.978)nm sean_ 41.0jnm
nalysis
4 RES| 01]nm  SsENs{E-MID | A 1] SMPL 501(M)
WDM a0 7
Aralysis 8 m Semch /na,
HRESH e urns Search/Ana
_ 15 ofpgr... 21 -057050m iy
SpecWidth 15.9 Search/ Ana Marker L1-L2 on
Thresh Zoom Area
3.00d8 Ehio| and off
Parameter
Setting 35
,
o Grid
i Setting
-55. i B
s / i \w
AnaIYSiS i I 18-, i 1, o) | i ) o)
. 10.0 it oy
[&i on d8/D ; W [ ! V\mm
759 i aliis i+
Foams s s il s
(I il i I
More 1/2 ; ] o HH More 2/2
=> _95.9] : i i
= 1550.484 nm in Vacuum 1552.984nm 0.50 nm/D 1555.484 nm
Res (Wi [wi [not [sre [EYSEPNOE AT [ AuT [AUT [AUT [SWP[sMO| [ por | 5o I
COR | SHF [ SHF | MSK | ZOM IR (O30 ANA | SRC [REF |CTR |1-2 |OTH >

Highlighted when Search/Ana Marker L1-L2 is on

suwLojaAep [es3oadg eonndo BuizAjeuy n
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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.”

AN LW NN

Click E Function . The FUNCTION screen appears.
Click ANALYSIS. The ANALYSIS menu appears.

Click More to display the More 2/2 menu.

Click 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 clicking MARKER.

5. To cancel, click Search/Ana Zoom Area to select Off. Analysis will be performed over the

entire screen.

R Function

[Analysis 1

DFB-LD

[Analysis 2

‘WDM|

[Analysis
Execute
THRESH

Spec Width
Thresh
3.00d8

Parameter
Setting

N N

// AQ6361 OPTICAL SPECTRUM ANALYZER //,

2025 Feb 19 1334 K] Function

<SPECTRAL WIDTH ANALYSIS: THRESHOLD > = ACFIX BLK.
THRESH LEVEL: 3.00dB AN 0.1054nm Moy o
K 100 AC: 1552.9876nm u 0EX g
MODE FIT: OFF MODE: 1 m FFiX BLK
W G:FIX /BLK
<Meas. Conditions >
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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.

Click ™I Function . The FUNCTION screen appears.
Click ANALYSIS. The ANALYSIS menu appears.

QW NN

Click Spec Width. The Spectrum Width menu appears.

Click THRESH, ENVELOPE, RMS, PEAK RMS, or NOTCH. An analysis is performed, and
the results are displayed in the data area.

A

Data area
- ! // AQ6361 OPTICAL SPECTRUM ANALYZER //, 2025 Feb 140500 K Function
<SPECTRAL WIDTH ANALYSIS: THRESHOLD > [LA:FX /DSP
THRESH LEVEL: 3.00dB AN 0.0165nm HE [y
K 1.00 AC: 1550.1107nm : IE) a: /Et;
5 MODE FIT: OFF MODE: 1 HEind o
—_— ENVELOPE m GiFix 2| [Analysis 1
oFs LDJ <Meas. Conditions>
—— = START{ 1549.610)nm  sTop{ 1550.610]nm CENTER{ _1550.110}nm seaN{ 10jnm
e - RES) 002jnm  SENS{MID ] G| 1 sMpL___ 501()
WDM 20,9
Analysis PEAK RMS (Analysis
Execute Execute
THRESH THRESH
Spec Width NOTCH 9.9IREF i Spoc Width
e L i I Sew@ 1. Change the
3.00dB “ 3.00dB|
e — threshold.
etting -10. Setting Ch
i — Change the
i )
01 i parameters.
o il TR
nalysis 100 i Analysis =
[8Iij on| d&/D il [SI On| Turns auto
501 i analysis on
@ fpectrum i Fraeis
T il — and off
More 1/2 Return il More 172
g . -
1549.610nm in Vacuum 1550.110nm 0.10nm/D 1550.610nm
LW AUT | AUT [ AUT | AUT | SWP | SMO <
Fs ANA‘SRC‘REF ‘CTR|172 ‘OTH‘ ‘RPT‘SGL
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6.2 Spectral Width (THRESH, ENVELOPE, RMS, PEAK RMS, NOTCH)

Changing the analysis parameters

5.  Continuing from step 4, click Parameter Setting. A Parameter Setting window appears.

8.

'h Function

Analysis Setting [THRESH]

THRESH LEVEL: dB

When THRESH is selected
[

— Threshold

K:
A
(Analysis
[ on|

Parameter
Setting —
THRESH LEVEL2: 13.00 |dB
uto

B

1.00

k[ 100] — Multiplying factor
MODE FIT: OOFF — Turns mode fitting
= on and off
peare 17— Executes
v analysis When ENVELOPE is selected
Thresh ol Analysis Setting [ENVELOPE] ]|
THRESH LEVEL1:dB — Threshold

— Threshold for counting
the number of modes

I~ Multiplying factor

W

More 1/2 J

When RMS is selected

Analysis Setting [RMS] 0

THRESH LEVEL: 20.00 |dB

K: 235

— Threshold
——— Multiplying factor

PAGE1/1

When PEAK RMS is selected

Analysis Setting [PEAK RMS] Q

THRESH LEVEL: 20.00 |dB

K: 235

— Threshold
——— Multiplying factor

PAGE 1/1

When NOTCH is selected

Analysis Setting [NOTCH

[x]

THRESH LEVEL:| 3,00 |dB

K: 1.00

PAGE 1/1

— Threshold

—— Multiplying factor

TYPE: OPEAK  ©@BOTTOM

— Reference position

Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting

Started Guide.

Click Close Window or “X” in the upper right of the window. The Parameter Setting window

will close.

Click 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.

5.  Continuing from step 4, click Spec Width Thresh. A threshold setting window appears.
6. Set the threshold on the setting window.
For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.
7. Click ENTER.
IM AQ6361-01EN 6-5
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6.2 Spectral Width (THRESH, ENVELOPE, RMS, PEAK RMS, NOTCH)

Automatic Analysis on Each Sweep

5.  Continuing from step 4, click 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 Ak 0.0165nm
K 1.00 AC: 1550.1107nm
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. Click TIFunction . The FUNCTION screen appears.
2. Click ANALYSIS. The ANALYSIS menu appears.
3. Click Analysis 1. A menu appears for selecting the analysis function.
4  Click SMSR. An analysis is performed, and the results are displayed in the data area.
N Function R Function /7 AQ6361 OPTICAL SPECTRUM ANALYZER //, 2025 Feb 14 09:09 N Function
Spec Width <SMSR ANALYSIS>. - 000mm 22| [Specwidn
MM 153008500m - Sondom = b Data area
A2nd PK: 1549.1130nm -37.04dBm Hie ;gtﬁ
[Analysis 1 APK-A2nd PK:  -0.9820nm 46.96dB m Girx /BK
-)p <Meas. Conditions>
DFB-LD)|
sTART| 1547.602jnm  sTop{ _1552.602nm CENTER{_1550.102]nm sean _ 5.0jnm ]
e REs:| 0.02jnm  SENS{MID | AVG] 1 sMPL{___ 5001(M) Analysis 2
‘WDM 29.9| ‘WDM|
él:eaclﬂs SMSR ;E\(nalyfns
THRESH L ‘ » p e SMSR|
_?ﬁreecs\ﬁlid(h [WL.\ Sl
3.00dB
Para_meter ITLA Para_me(er
S f 01 i sug . Change the
i | analysis
J 0. ( \ parameters.
[Auto e uto
Anaiyss 77 100 ) \ ﬁnélysis _ ——Turns auto
[&fi on dg/D \ / \ Offfeli N
s0. analysis on
nalysis fAnalysis 1 nalysis
N / "] ] | and off
More 1/2 J Return More 1/2
] s
1547.602nm in Vacuum 1550.102nm 0.50nm/D 1552.602nm
EEREE EAEACIEFAERICIED - |

Changing the analysis parameters

5.  Continuing from step 4, click Parameter Setting. An SMSR measurement parameter setting
screen appears.

'|§:| Function

[Analysis 2
‘WDM|
[Analysis .
cee 11— Executes analysis
SMSR|
Analysis Setting [SMSR] 0
;:;rnngeter - SMSR MODE: OsMsR2 OsMmsrR3  Osmsré —— Mode
SMSR MASK: £ 000 |om Mask value (when SMSR1 or SMSR3 is selected)
SIDE MODE POWER: @ TRACE DATA O NORMALIZED Side mode power calculation method
e BANDWIDTH: [ 0.10]am Bandwidth (when NORMALIZED is selected)
(8 on MODE DIFF:|  300]dB Threshold for spectral waveform mode
pAGE 1 (shared with Mode Diff of Peak Search)
More 1/2

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.

N

Click 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

8. Click 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

Analysis results

<SMSR ANALYSIS >
SMSR MODE: MODE 1 SMSR MASK:  +0.00nm BW: 0.10nm
APK: 1550.0950nm 9.92dBm
AZnd PK: 1549.1130nm -30.20dBm/BW
APK-AZnd PK:  -0.9820nm 40.12dB
|-
I

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 AQ6361-01EN
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6.4 Power

Procedure

Optical power can be measured by integrating the measured waveform levels.

Click I Function  The FUNCTION screen appears.
Click ANALYSIS. The ANALYSIS menu appears.

Click Analysis 1. A menu appears for selecting the analysis function.

AN QW NN

Click POWER. An analysis is performed, and the results are displayed in the data area.

Data area
" Function R Function 7/ AQ6361 OPTICAL SPECTRUM ANALYZER //,
Spec Width <POWER ANALYSIS> s
POWER:  8.26dBm (6.700mW) B ik
HRESH OFFSET:  0.00dB m D:FIX
L m i
[Analysis 1 FP-LD = G
DFB-LD) -p <Meas. Conditions>
= START{ _1500.110nm  STOP{_1600.110}nm CENTER[ _1550.110)nm spany_100.0]nm
——
RES| 02nm  SENS{MID | VG| 1] SMPL{__10001(M)
WoM 299
\Analysi: -
Brecute SMSR aalysis
THRESH POWER
Spec Width POWER 9.9[REf
Thresh » d8m)
3.00dB
Para_meter e Parameter
e k o 9 o Change the
L .
J analysis
304 parameters.
|Auto
|Auto
A o 100 5+ L Turns auto
=l On| dB/D 1 Offfel)
il ! .
@\‘ 5011 e analysis on
[Analysis
= ] | and off
More 1/2 Return More 1/2
s
1500.110 nm in Vacuum 1550.110 nm 10.00 nm/D 1600.110nm
RES |LVL WL [NOI AUT | AUT | AUT | AUT | SWP | SMO o
+ B R |

Changing the analysis parameters

5.  Continuing from step 4, click Parameter Setting. APOWER measurement parameter setting
screen appears.

™ Function

[Analysis

eeae o — Executes analysis
POWER|

Analysis Setting [POWER] [x)

Parameter

Setting - POWER OFFSET: dB

PAGE 1/1
|Auto
Analysi
On|

More 1/2 J

— Power offset value

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.
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6.4 Power

7. Click Close Window or “X” in the upper right of the window. The POWER measurement
parameter setting window will close.

8. Click 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: 8.26dBm (6.700mW) E—
OFFSET:  0.00dB

I
Power offset value Optical power

IM AQ6361-01EN
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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).

Click ™I Function . The FUNCTION screen appears.
Click ANALYSIS. The ANALYSIS menu appears.

W NN

Click Analysis 1. A menu appears for selecting the analysis function.

A

Click 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)

™ Function J S ! 7/ AQ6361 OPTICAL SPECTRUM ANALYZER //,
Spec Width <FP-LD ANALYSIS>
MEAN WL: 1548.1216nm SPECWIDTH:  4.1470nm
HRFSH PEAKWL: 1549.4680nm PEAK LEVEL: -4.01dBm
- 5 MODE NO: 9
[Analysis 1 FP-LD TOTAL POWER:  -0.97dBm
DFB-LD -p L 4 P r—
— START| 1533.000jnm  STOP{ _1563.000nm CENTER{ _1548.000/nm spaN{_ 30.0)nm
—
RES] 0.05jnm  SENS:[MID | AVG] 1] SMPL{__15001(M)
WoM T6.0)
Analysis Swion
Bxecute
THRESH
Spec Width POWER —4.0|ReF
Thresh déim)
3.00d8
Parameter A . Borameter
o J L = i s«irg - Change the
, .
J ‘ i analysis
4 I Loy parameters.
[Auto i :
Analysis i J : A J‘ ﬂ uto
" aon 100 : ; mayss — ——Turns auto
i - /\/ ) \/\ U\ / /\/ /\ /\ g lysi
: j n 1 n
@5\‘ 644 ; / VRS @ a ZY?fS o
: | and o
More 1/2 Return : : : More 172
S : 1 :
1533.000nm inVacuum  1548.000nm 3.00nm/D 1563.000nm
res (L [we [ NO! IEREL N AUT | AUT [AUT [ AUT [swP [smo <
‘COR ‘SHF SHF ‘MSK ANA‘SRC ‘REF ‘CTR |172 ‘OTH ‘ ‘ RPT ‘ S6L

Changing the analysis parameters

5.  Continuing from step 4, click Parameter Setting. A window appears for setting the DFB-LD,
FP-LD, and LED measurement parameters.

'E Function

Analysis Setting [FP-LD] 0
Analysis 2 A SPECTRUM WIDTH
'WDM|
ALGO: [OEnveLoPE] OTHRESH ORMs  OPK-RMs
[Analysis E t i © °© ©
Execute —_ x
o] eICU _es THRESH:|  20.00 |dB
analysis THRESH2:| 20,00 |dB
K: -2.00
Para_me(er
Setting — MODE FIT: OON OOFF
MODE DIFF:|  3.00d
|Auto
(Analysis
[85 on

@ Prev Page ‘ ‘ Next Page PAGE1/3
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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: QOTHRESH ORMS QPK-RMS SMSR MODE: @SMSR1  OQSMSR2 QOSMSR3  (QSMSR4
THRESH: SMSR MASK: tnm
THRESH2: MODE DIFF: B
K: SIDE MODE POWER. ONORMALIZED
MODE FIT: OON  QOFF BANDWIDTH: nm
MODE DIFF:
Prev P: ‘ ‘ Next P: ‘
‘ Prev Page ‘ | Next Page ‘ PAGE 1/4 | rev Page ext Page PAGE 2/4
Set the RMS and power (Page 3/4). Set the OSNR (Page 4/4).
Analysis Setting [DFB-LD] 0 Analysis Setting [DFB-LD] 0
C.RMS E. OSNR
ALGO: @ORMS  QOPK-RMS MODE DIFF:
NOISE ALGO: OQAUTO-FIX
OAUTO-CTR - OMANUAL-CTR  OPIT
MODE DIFF; NOISE AREA: nm
MASK AREA: ---
D. POWER FITTING ALGO: @LINEAR OGAUSS QOLORENZ
SPAN: nm O3RDPOLY (Q4TH POLY Q5TH POLY
NOISE BW: nm
SIGNAL POWER: @PEAK OINTEGRAL
INTEGRAL RANGE: iGHZ
Prev Page ‘ | Next Page PAGE 3/4 ‘ Prev Page ‘ ‘ Next Page PAGE 474
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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: NVELOPE| OTHRESH ORMS QOPK-RMS ALGO: OENVELOPE ©THRESH ORMS OPK-RMS
THRESH: 20.00 |dB
THRESHZ:

K: 0

MODE FIT: OON  OOFF MODE FIT: OON  ©OFF

MODE DIFF: dB MODE DIFF: dB

‘ Prev Page ‘ ‘ Next Page | PAGE 12 Prev Page ‘ | Next Page PAGE2/3
Set the total power and number of modes
(Page 3/3).
Analysis Setting [FP-LD] 0
C. TOTAL POWER
OFFSET LEVEL: dB
D. MODE NO.
ALGO: O ENVELOPE ORMS  QOPK-RMS
THRESH: dB
MODE FIT: OON ©OFF
MODE DIFF: dB
‘ Prev Page ‘ ‘ Next Page oAGE 32
LED
Set the spectrum width (Page 1/2). Set the mean wavelength and total power
(Page 2/2).
Analysis Setting [LED] 0 Analysis Setting [LED] 0
A. SPECTRUM WIDTH B. MEAN WAVELENGTH

ALGO: NVELOPE| OTHRESH ORMS OPK-RMS ALGO: OENVELOPE |OTHRESH| ORMS OPK-RMS
THRESH: THRESH: 20.00|dB

THRESH2: [ 2000]dB THRESH2: [ 20.00 |dB
k| 100] k[ 200
MODE FIT: OON O OFF MODE FIT: @ON  OOFF

MODE DIFF: dB MODE DIFF:|  3.00]d8

C.TOTAL POWER
OFFSET LEVEL:|  0.00dB
Prev Page

‘ PAGE 1/2 ‘

‘ ‘ Next Page

| Prev Page ‘ ‘ Next Page ‘
PAGE2/2

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.

7. Click 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)

8. Click 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: 2.96dB OSNR:  58.64dB(/0.10nm) — OSNR
PEAK WL: 1549.4680nm PKLEVEL:  -4.01dBm o 1.7535n0m
20.00dBWIDTH:  9.0993nm CTRWL: 1547.2150nm Ko 4.1206nm
MODE OFFSET:  -2.2680nm | POWER:  -7.94dBm

o: standard deviation
Ko: spectral width based on the RMS method
POWER: power

|
PK LEVEL: peak level
CTR WL: center wavelength

SMSR: side mode suppression ratio

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

<FP-LD ANALYSIS >
MEAN WL: 1548.1216nm
PEAK'WL: 1549.4680nm
MODE NO: 9

TOTAL POWER:

SPEC WIDTH:
PEAK LEVEL:

4.1470nm
-4.01dBm

-0.97dBm

|
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: 1548.1229nm
PEAKWL: 1549.4680nm
TOTAL POWER: -0.97dBm
|

2.2965nm
-4.01dBm

SPEC WIDTH:
PEAK LEVEL:

I
MEAN WL: mean wavelength
PEAK WL: peak wavelength
TOTAL POWER: total power

|
SPEC WIDTH: spectral width
PEAK LEVEL: peak level

IM AQ6361-01EN
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6.6

ITLA

Procedure

Light source parameters can be analyzed from the measured waveform of ITLA.

N W NN

Click 'E Function . The FUNCTION screen appears.
Click ANALYSIS. The ANALYSIS menu appears.

Click Analysis 1. A menu appears for selecting the analysis function.

the results are displayed in the data area.

Click ITLA according to the type of light source to be analyzed. An analysis is performed, and

Data area
™ Function S Function /7 AQ6361 OPTICAL SPECTRUM ANALYZER //, ™ Function
Spec Width <ITLA ANALYSIS > = .‘ K
SMSR:  64.29dB SSER:  6.11dB(/0.01nm) |m@ Cifnc fank
HRFSH PEAKWL: 1540.4160nm PKLEVEL: 13.41dBm STSSER: 8.84dB(/0.01nm) |m D:FIX /BLK
= 3 20.00dBWIDTH:  0.0000nm CTRWL: 1570.4200nm HEs oy
[Analysis 1 MODE OFFSET: 2.5080nm POWER: 13.08dBm W G:FIX /BLK
DFB-LD) -) <Meas. Conditions>
START{ _1540416jnm  sTOP:| _1600.416jnm CENTER{ _1570.416]nm spaN __ 60.0jnm
—
RES| 0.02j]nm  SENS:[HIGH1 | VG 1) smpL 15001(M)
woMm 20,0
[Analysis SMSR, y
Execute
THRESH|
Spec Width POWER 00
Thresh dém)
3.00dB|
Parameter ITLA
Setting !
-20.0| Setti
J nd e« -+ Change the
, .
J ‘ ‘ analysis
100 parameters.
|Auto Auto
Analysis . puto
- 100 nalysis  —1—
Eon 108 o[ Turns _auto
500 i analysis on
i (R T and off
e 12 J r ‘ s o o L LA
0.0
1540.416 nm in Vacuum 1570.416nm 6.00nm/D 1600.416nm
AUT | AUT | AUT | SWP | SMO <
SRC ‘REF ‘CTR ‘172 ‘DTH ‘ ‘ RPT ‘ S6L
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6.6 ITLA

Changing the analysis parameters

5. Continuing from step 4, click Parameter Setting. A window appears for setting the ITLA
measurement parameters.

E Function

Analysis 2

Analysis

e —— EXecutes
analysis

Parameter
Setting ——
Auto

Analysis
Hon

More 1/2 J

Set the SMSR and power (Page 2/3).

Set the XdB center / width (Page 1/3).

Analysis Setting [ITLA] 0

A. -XdB CENTER / WIDTH

ALGO: OENVELOPE |OTHRESH| ORMS QOPK-RMS
THRESH:|  20.00|dB
THRESH2:|  20.00|dB

K: 1.00

MODE FIT: OON  @OFF

MODE DIFF: dB

| Prev Page ‘ ‘ Next Page

‘ PAGE 1/3

Set the SSER / STSSER (Page 3/3).

Analysis Setting [ITLA] 0 Analysis Setting [ITLA]
B.SMSR D. SSER / STSSER
SMSR MODE: @SMSR1 OSMSR2  OSMSR3  OSMSR4 SSER ALGO: @ EC Std. O CurveFit
SMSR MASK: t nm MODE DIFF: dB
MODE DIFF: dB ANALYSIS AREA:[ 50,00 [nm
SIDE MODE POWER: @TRACE DATA O NORMALIZED FITTING AREA: -
BANDWIDTH: nm MASK AREA: nm
FITTING ALGO: O GAUSS OLORENZ
C. POWER Q3RD POLY Q4THPOLY QS5TH POLY
SPAN:[ 040 ]nm NOISE BW: nm
SIGNAL POWER: @ PEAK  OINTEGRAL
INTEGRAL RANGE: +[  100]GHz
‘ Prev Page ‘ | Next Page | PAGE2/2 ‘ Prev Page ‘ | Next Page

PAGE 3/3

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting

Started Guide.

7. Click Close Window or “X” in the upper right of the window. The ITLA analysis parameter

setting window will close.

8. Click 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 ITLA analysis algorithm and parameters, see appendix 3, “Details of

Analysis Functions.”
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6.6 ITLA

Explanation

Result display
Analysis results are displayed in the data area.

Example with SMSR MODE set to SMSR2

<ITLA ANALYSIS>
SMSR:  64.29dB SSER:  6.11dB(/0.01nm)
PEAK'WL: 1540.4160nm PKLEVEL:  13.41dBm STSSER:  8.84dB
20.00dB WIDTH: 0.0000nm CTRWL: 1570.4200nm
MODE OFFSET: 2.5080nm | POWER: 13.08dBm

L 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

|
PK LEVEL.: peak level
CTR WL: center wavelength
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6.7

Procedure

WDM measures center wavelength, level, and SNR of each channel from the measured waveform
of a WDM transmission signal.
WDM SMSR measures the SMSR of multiple main mode peaks at once.

AN QL NN

data area and table.

Click ™I Function . The FUNCTION screen appears.
Click ANALYSIS. The ANALYSIS menu appears.

WDM Signals (WDM, WDM SMSR)

Click Analysis 2. A menu appears for selecting the analysis function.

Click WDM or WDM SMSR. An analysis is performed, and the results are displayed in the

You can switch the analysis results screen using the menu that appears by clicking Switch
Display.

TRACE & TABLE: A waveform and table are displayed.

TRACE: Only the waveform is displayed.
TABLE: Only the table is displayed.

'|R:| Function

Parameter
Setting

[ Reri
WDM

FILTER-PK

FILTER-BTM

-

\WDM SMSR

p—

|Auto
|Analysis
on

fAnalysis 2

Ll

-

More 1/2

]

—

Return ‘

Data area
7/ AQ6361 OPTICAL SPECTRUM ANALYZER /7,
: Ao
TRA 00001: 1553.3250nm -10.32dBm
TRA 00002 1554.1250nm -10.12dBm
TRA £0003: 1554.9350nm -10.22dBm
TRA £0004: 1555.7450nm -10.03dBm
TRA_A0005: 1556.5550nm -10.34dBm
<Meas. Conditions>
START{ _1551.135jnm  sTOP{ 1561.135]nm CENTER{ _1556.135nm spaN{__ 10.0jnm
REs] 02nm  SENS{MID | e 1] SMPL| 1001(A)
0.0
tooler i i i i i i i W -
P
-304 WDM
RESHESRSSRESRET RS
50 ‘ Change the
100 H
o aramater analysis
90,0 Setting t
1551.135nm inVacuum  1556.135nm 1.00nm/D 1561.1350m parameters.
<WDM ANALYSIS > THRESH:20.008 _ MODE DIFF:3.0dB Q| [ | .
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: -—- F_ALG:LINEAR NOISE BW:0.10nm oispay 11 Switches the
NO. WAVELENGTH LdEVEL OFFSET WL OFFSEdTLEVEL a NOISE S&ﬂR TRACE&TABLE|
[nm] [dBm] [nm] [dB] [dBm/NBW] [dB] H
1 ST s o display screen
2 1554.1290 -10.123 -3.2314 -0.302 50.524 40.401 |Analysis ——r
3| 15549391 -10.217 24213 -0.39 50.341 40124 BHjon 1 Turns auto
4| 15557463 -10.030 16141 -0.209 50.214 40.184 N
5| 1556.5544 -10.341 -0.8059 -0.520 50.117 39.776
|
6| 15573604 9821 (REF) (REF) 50.086 40.265 anaIYSIS on
7| 15581690 -10.197 08087 -0.376 50.169 39.972
8| 15589811 -10.634 1.6207 0.813 50.349 39715 and off
Res [LvL [wi [not [sre [ AUT TAUT\ AUT [AUT [swe [sMo) [ or [ s S
COR | SHF | sHF | msk | zom il ANA | SRC \REF | CTR [1-2" |OTH s
\
List

Note

clicked appears in the center of the waveform screen.
* In WDM analysis, when the analysis parameter SIGNAL POWER is INTEGRAL, the waveform in the
integration range is displayed in blue.

If you click the analysis results list while the waveform is zoomed, the waveform of the channel you
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6.7 WDM Signals (WDM, WDM SMSR)

Changing the WDM analysis parameters

5. Continuing from step 4, click Parameter Setting. An WDM analysis parameter setting window

appears.

'|§:| Function

Set the channel detection (Page 1/4).

Spec Width Analysis Setting [WDM]

(]

THRESH]

[Analysis 1

A. CHANNEL DETECTION SETTING

FP-L0) THRESH LEVEL:

MODE DIFF:

DISPLAY MASK: @ OFF

[Analysis

e —— Executes

‘WDM|

analysis

Parameter
Setting ——

Switcn
Display
TRACE&TABLE]

0|dB
OdBm

‘Auto

[Analysis Prev Page

| ‘ Next Page
PAGE 1/4

felijon|

More 1/2

Set the interpolation (Page 2/4).

Set the display (Page 3/4).

Analysis Setting [WDM] 0

B. INTERPOLATION SETTING
NOISE ALGO: @ AUTO-FIX ~ OMANUAL-FIX
OAUTO-CTR  OMANUAL-CTR  OPIT
NOISE AREA: AUTO
MASK AREA: ---
FITTING ALGO: OLINEAR

OGAUSS OLORENZ

O3RD POLY Q4THPOLY Q5TH POLY

NOISE BW: nm

DUAL TRACE: OON  ©OFF

| Prev Page | ‘ Next Page ‘

PAGE 2/4

C. DISPLAY SETTING
DISPLAY TYPE: @ABSOLUTE ~ ORELATIVE
ODRIFT(MEAS)  ODRIFT(GRID)
CH RELATION: @OFFSET  QSPACING
REF CH: OHIGHEST OCH
MAX/MIN RESET: MAX/MIN RESET
OUTPUT SLOPE: OON @ OFF
POINT DISPLAY: @ON QO OFF

OSNR DISPLAY: OON O OFF

Prev Page ‘ | Next Page

PAGE 3/4

Analysis Setting [WDM] 0

Set the other settings (Page 4/4).

Analysis Setting [WDM] e

D. OTHER SETTING

SIGNAL POWER: @OPEAK  OINTEGRAL

INTEGRAL RANGE: O iGHZ OdB

CENTER WAVELENGTH: @ DEFAULT THRESH

OCUSTOM THRESH | 3.00]dB

Prev Page ‘ | Next Page

PAGE 4/4
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6.7 WDM Signals (WDM, WDM SMSR)

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.

7. Click Close Window or “X” in the upper right of the window. The WDM analysis parameter
setting window will close.

8. Click 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 WDM Signals (WDM, WDM SMSR)

Changing the WDM SMSR analysis parameters

5.  Continuing from step 4, click Parameter Setting. An WDM SMSR analysis parameter setting

window appears.

™ Function
Spec Width

— Executes
analysis

Parameter
Setting ——

Analysis Setting [WDM SMSR]

A. CHANNEL DETECTION SETTING

THRESH LEVEL: 20.0 |dB

MODE DIFF:dB
DISPLAY MASK: @OFF OdBm

B. SMSR SETTING

SEARCH AREA: + 10.00 [nm

SMSR MODE: @SMSRT O SMSR2

SMSR MASK: i- nm

SIDE MODE POWER: @TRACE DATA  ONORMALIZED

BANDWIDTH: nm

‘ Prev Page ‘

Next Page

PAGE 1/2

Set the channel detection and SMSR (Page 1/2).
Q

Set the -XdB center / width (Page 2/2).

Analysis Setting [WDM SMSR]

o

C.-XdB CENTER / WIDTH (ALGO:THRESH)

THRESH: dB
K

MODE FIT: OON @ OFF

Prev Page | |

Next Page

| PAGE 2/2

6. Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.

7. Click Close Window or “X” in the upper right of the window. The WDM SMSR analysis
parameter setting window will close.

8. Click 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 WDM Signals (WDM, WDM SMSR)

Explanation

Analysis parameters

WDM

There are four 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 (DISPLAY SETTING)

» Other settings (OTHER SETTING)

For details on parameters, see appendix 4, “WDM Analysis Function.”

WDM SMSR

There are three types of WDM SMSR analysis parameter setting windows.

Change the parameter settings according to the analysis being performed.

» Channel detection parameters (CHANNEL DETECTION SETTING)

* SMSR parameters (SMSR SETTING)

» Center wavelength and spectral width parameters (-XdB CENTER/WIDTH
(ALGO:THRESH))

For details on parameters, see appendix 4, “WDM Analysis Function.”

Result display
Analysis results are displayed in the data area and table.

WDM
Data area
TRD ﬁoom: 1553.3250 10.32dB achn ~ Displays IR
H . nm - . m
TRD A0002: 1554.1250nm 710.193Em (INTEGRAL
TRD A0003: 1554.9350nm -10.20dBm
TRD A0004: 1555.7450nm -10.09dBm RANGE) when
TRD A0005: 1556.5550nm -10.30dBm SIGNAL POWER is
| | INTEGRAL
Wavelength Level
List
<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/NB [dB]
1 1553.3257 -50.
2 1554.1296 -10.192 -3.2306 -0.298 50.519 40.327
3 1554,9383 -10.198 -2.4219 -0.304 50.334 40.136
4 1555.7463 -10.087 -1.6139 -0.192 50.211 40.124
5 1556.5541 -10.299 -0.8062 -0.405 50.114 39.815
6 1557.3602 -9.894 (REF) (REF) 50.080 40.185
7 1558.1698 -10.254 0.8096 -0.359 50.163 39.909
8 1558.9810 -10.664 1.6208 -0.770 50.342 39.678
| | | | | |
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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6.7 WDM Signals (WDM, WDM SMSR)

WDM SMSR
Data area

Jiy :
A A0001:1542.6800nm
A A0002: 1543.8000nm
A A0003: 1544.9400nm

A0004: 1546.0600nm

A A0005: 1547.2000nm

-20.02dBm
-18.69dBm
-11.08dBm
-11.26dBm

-8.51dBm

A-An:

List

|
Wavelength

|
Level

<WDM SMSR ANALYSIS >

SMSR MODE: SMSR1

THRESH: 20.0dB
SMSR MASK: +1.00nm

MODE DIFF: 3.0dB

SEARCH AREA: £10.00nm

NO. PKWL PR LVL 0.20dB WD 2ND PK WL ZND PKLVL SMSR
[nm] [dBm] [nm] [nm] [dBm] [dB]
1| 15426800 ~20.020 0.0464 1549.4800 3.223 “16.797
2| 1543.8000 -18.691 0.0464 1549.4800 3.223 -15.467
3| 1544.9400 -11.080 0.0464 1549.4800 -3.223 7.857
4| 1546.0600 11.264 0.0464 1549.4800 3.223 -8.040
5| 1547.2000 -8.513 0.0464 1549.4800 3.223 -5.290
6 1548.3400 -9.066 0.0464 1549.4800
7| 1549.4800 3.223 0.0464 1547.2000 -8.513 5.290
8|  1550.6000 -11.350 0.0464 1549.4800 3.223 -8.127
9| 15517400 -20.695 0.0464 1549.4800 -3.223 17471
| | | | | |
peak Signal level Spectrum peak Signal level SMSR
wavelength of  of the main width of the  wavelength of of the side
the main mode peak main mode  the side mode mode peak
mode peak peak peak
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6.8 Gain and Noise Figure of Optical Amplifiers

Procedure

This feature measures the gain and noise figure (NF) of an optical amplifier from the measured
waveform of the signal light input to the optical amplifier and the measured waveform of the output
light from the optical amplifier.

7. Click JFunction The FUNCTION screen appears.
2. Click ANALYSIS. The ANALYSIS menu appears.
3. Click Analysis 2. A menu appears for selecting the analysis function.
4. Click EDFA-NF. 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 clicking Switch
Display.
TRACE & TABLE: A waveform and table are displayed.
TABLE: Only the table is displayed. >
. . >
TRACE: Only the waveform is displayed. =~
<
. N
GRAPH & TABLE: A graph and table are displayed. 5
«
) - o
GRAPH: Only the graph is displayed. 1
=
Data area 9
'I‘:‘FU"(HO" '|§:|Function // AQ6361 OPTICAL SPECTRUM ANALYZER //, 2025 Feb 05 12209  Ke Function m
: = o IR o
TRA 40001:1553.3210nm -3047dBm | EE— o] Spec Width [1°]
[TR A A0002: 1554.1250nm -30.55dBm (2]
[TR A A0003: 1554.9330nm -30.26dBm :Eai igti [=3
EDFA-NF TRA 2000s: 1226 £430nm Sb3edom HAE ik 3
== || eas. Conditions> -
START{ _1551.135]nm  sTOP{__1561.135)nm CENTER{_1556.135]nm span:[___100nm E
RES] 005]nm  SENS{MID | AVG] 1 SMPL:[___10001(A) 3
10.0 t_Dh
peste | 1 - I R g
WOM -30.0) ‘a\ ‘ﬁ‘ Aﬂ“‘ "ﬁ‘ “T EDFA-NF| 3
(7]
i [ Shange the
Paramerer 199 analysis
TR S W WY S S S (| orameters
4 1551.135nm in Vacuum 1556.135nm 1.00nm/D 1561.135nm .
Switch J NF ANALYSIS. TH:20.0dB MODE DIFF: 3.0dB OFST(IN):0.00dB OFST(OUT):0.00dB 0 Switch \ S t h th
Display e e R e = DT o o -+ Switches the
TRACE&TABLE| A_ALGO: AUTO-FIX F_AREA: AUTO M_AREA: Display
Auul) ND WAv%rl;rEn'i‘GTH INFdL OUEPéJrL]LVL ASELVL NF :R:‘\CE&TABLE display screen
&on e i |[™ mor Turns auto
4 1555.7405 7.586 =
@ [Analysis 2 5| 1556.5484 7.957 anaIySIS on
[Analysis
SRR o and off
J 8 1558.9757 7.940
EAEIENERED - - EAENCIEEER R
List
Note

If you click the analysis results list while the waveform is zoomed, the waveform of the channel you clicked
appears in the center of the waveform screen.
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6.8 Gain and Noise Figure of Optical Amplifiers

Displaying the gain (Gain) and noise factor (NF) graphs

5. Click Switch Display.
6. Click Graph& Table or Graph. A soft key menu appears for setting the graph display and
markers.
7. Click Line Marker Y1 to select On. Marker Y1 is displayed in the graph display, and a window
appears for setting the marker Y1 position.

8.  Enter the Line Marker Y1 position.
9. Likewise, Click Line Marker Y2, and set Y2.

'|‘j Function '|§:| Function '|§:| Function

Spec Width Line

mager (et gl Turns Y1 on and off
[Analysis 1 Table Line
FpLD Merker o~ Turns Y2 on and off
Graph & Table J
Graph J #
T‘R‘ACE&TABLE »
iy
- L]
@\‘ e II?.!?Z“D\
More 1/2 Return Return
J t
Note
If both markers Y1 and Y2 are turned on, the difference between the markers are displayed in the marker
information.

Changing the analysis parameters

5.

Continuing from step 4, click Parameter Setting. The EDFA-NF analysis parameter setting
screen appears.

'|§:| Function

Set the channel detection (Page 1/3).

Analysis Setting [EDFA-NF] Q

A. CHANNEL DETECTION SETTING

THRESH LEVEL: 20.0|dB
— Executes
. : .0|d

analySIs MODE DIFF: B

]

Parameter

Setting ——

Display
TRACE&TABLE

/Auto
Analysis

[oJifOn|

More 1/2 J

Prev Page ‘ ‘ Next Page

PAGE1/3
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6.8 Gain and Noise Figure of Optical Amplifiers

Set the interpolation (Page 2/3).

Set the NF calculation and other settings
(Page 3/3).

Analysis Setting [EDFA-NF] Q

Analysis Setting [EDFA-NF] Q

B. INTERPOLATION SETTING

OFFSET(IN): dB
OFFSET(OUT): dB

ASE ALGO: @AUTO-FIX  OMANUAL-FIX
OAUTO-CTR  OMANUAL-CTR
FITTING AREA: AUTO
MASK AREA: ---
FITTING ALGO: OLINEAR OGAUSS OLORENZ
O3RDPOLY O4THPOLY OS5TH POLY

POINT DISPLAY: @QON  QOFF

‘ Prev Page ‘ | Next Page

| PAGE 2/3

C. NF CALCULATION SETTING
RES BW: OMEASURED ©CAL DATA

SHOT NOISE: @ON  QOFF

D. OTHER SETTING

SIGNAL POWER: @PEAK  QINTEGRAL

INTEGRAL RANGE: +|  100|GHz

‘ Prev Page ‘ | Next Page

PAGE 3/3

For instructions on how to select items and how to set values, see section 3.3 in the Getting

Click Close Window or “X” in the upper right of the window. The EDFA-NF analysis parameter

Click Analysis Execute. An analysis is performed according to the changed parameters, and

6. Set the analysis parameters on the setting window.
Started Guide.
7.
setting window will close.
8.
the results are displayed in the data area and table.
Note

For details on the optical amp analysis algorithm and parameters, see appendix 5, “Optical Amp Analysis
Function.”
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6.8 Gain and Noise Figure of Optical Amplifiers

Example of optical amp gain and noise figure analysis
Analysis of optical amp gain and noise figure is performed after measuring the signal light going
into the optical amp and the output light leaving the optical amp.

* Acquiring the waveform to be analyzed
The following configuration and general procedure is used to measure optical amp gain and noise.

Signal light measurement configuration AQ6361
I=
Multi-channel light source E D
Ir|o
oeololeleloelolelele || MUX o
\
y
Output light measurement configuration AQ6361
——————
Multi-channel light source @ : D
Preetpyee] mx D W
— Optical amplifier
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6.8 Gain and Noise Figure of Optical Amplifiers

* Writing to Trace A the Waveform of the Signal Light Input to the Optical Amp

7. Input the signal light sent to the optical amp into the instrument.
2. Click \JFunction  The FUNCTION screen appears.

3. Click TRACE and then click Active Trace to select A.

4. Click View A to select DISP.

5. Click Write A. Trace A is set to write mode.

= ——
[Active Trace
BBCDEFG
View A

Write A

Roll Average A

=
™

2|

ffrace

More 1/2

6. 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.”)

7. Click 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 7, 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 Amp
8. Input the light output from the optical amp into the instrument.

9. Click TRACE and then click Active Trace to select B.

70. Click View B to select DISP.

77. Click Write B. Trace B is set to write mode.

72. Measure the waveform of the output light with the same measurement conditions used for
measuring the signal light waveform.
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6.8 Gain and Noise Figure of Optical Amplifiers

Explanation

Setting EDFA-NF analysis parameters

EDFA-NF analysis parameters are broadly divided into the following three categories.
Change the parameter settings according to the analysis being performed.

* Channel detection parameters (CHANNEL DETECTION SETTING)

* ASE level measurement parameters (INTERPOLATION SETTING)

» NF calculation and other parameters (NF CALCULATE SETTING, OTHER SETTING)
For details on parameters, see appendix 5, “Optical Amp Analysis Function.”

Result display
Analysis results are displayed in the data area and table.
Data area
A : A-An:
TR A A0001: 1553.3210nm -30.47dBm
TR A A0002: 1554.1250nm -30.55dBm
TR A A0003: 1554.9330nm -30.26dBm
TR A A00O4: 1555.7410nm -31.02dBm
TR A A0005: 1556.480nm -30.46cBm
| |
Wavelength Level
List
<NF ANALYSIS > TH: 20.0dB MODE DIFF:3.0dB OFST(IN): 1.00dB OFST(OUT): 0.00dB o
A_ALGO: AUTO-FIX F_AREA: AUTO M_AREA: - F_ALGO: LINEAR
NO. [ WAVELENGTH | INPUTLVL | OUTPUTLVL ASE LVL NF
[dBm] [dBm] [dB]
1 1553.3211 g
2 1554.1253 25.961 9.521
3 1554.9332 -29.252 -3.357 -26.443 25.874 9.827
4 1555.7405 -30.023 -3.567 -26.267 26.433 9.461
5 1556.5484 -29.455 -3.245 -26.148 26.188 9.843
6 1557.3555 -29.353 -3.287 -26.066 26.043 10.087
i 1558.1637 -29.297 -2.624 -26.091 26.653 9.469
8 1558.9757 -29.370 -3.198 -26.223 26.150 9.859
| [ | | I | I
Center Input level Output ASE level Measurement Gain Noise
wavelength level resolution figure
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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. Click \JFunction . The FUNCTION screen appears.
2. Click ANALYSIS. The ANALYSIS menu appears.
3. Click Analysis 2. A menu appears for selecting the analysis function.
4. Click FILTER-PK or FILTER-BTM. An analysis is performed, and the results are displayed in
the data area.
Data area
" Function ™ Function // AQ6361 OPTICAL SPECTRUM ANALYZER //, 2025 Feb 24 09:46 - R Fynction
<FILTER PEAK ANALYSIS> B [Spec wian
PEAKWL: 1553.2000nm PEAK LEVEL:  -26.33dBm Tane| [P
CENTER WL: 1553.2004nm SPEC WIDTH: 0.4650nm /BLK
. N CROSSTALK:  -9.67dB(L) -9.02dB(R) [CTR+ 0.400nm] o e THRESH)
Analysis 1 EDFA-NF RIPPLE: _ 0.000dB m GiFx K| [Analysis 1
Fp_LD) <Meas. Conditions> .
Analysis 2 e START_1528800jnm  sTOP{_1578.800]nm CENTER{__1553.800]nm spAN:__ 500nm
- RES: 01Jnm  SENS{HIGH2 ] VG 1] smpL{ 5001(A)
WDM =
5 FILTER-BTM » (Analysis
Execute Erace
THRESH FILTER-PK]
'Spec Width -18.
Thresh dem|
50.00d8
Porameter Porarmeter
38. Setting —_ Change the
E 7| analysis
58 parameters.
/Auto
Analysis 100 A nA A. n A ﬁ:larl)ysis -+ Turns auto
I8 on) dB/D /\ A/\ \‘ et \ offfe lvsi
E [ analysis on
Aralysis (Analysis 2 78. froo Liwk o
PR A Wy 7] | andoff
More 1/2 J tketum ‘ Y ' More 172
7Q15:B.800nm in Vacuum 15‘;3.80[""" 5.00nm/D 1578.800 nm
: + EAEEIEIEIER R
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6.9 Optical Filter Characteristics Measurement

Changing the filter peak analysis parameters

5. Select FILTER-PK in step 4, click 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 OGRID

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 section 3.3 in the Getting

Started Guide.

window.
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6.9 Optical Filter Characteristics Measurement

7. Click Close Window or “X” in the upper right of the window. The WDM analysis parameter

setting window will close.

8. Click 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.

5. Select FILTER-BTM in step 4, click 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  OGRID

THRESH LEVEL: dB

MODE DIFF: dB
CH SPACE: t nm
SEARCH AREA: t nm

Prev Page ‘ | Next Page

| PAGE 3/3

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting

Started Guide.

7. Click Close Window or “X” in the upper right of the window. The WDM analysis parameter

setting window will close.

IM AQ6361-01EN
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6.9 Optical Filter Characteristics Measurement

8. Click 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.”

Filter measurement for WDM (multi channel)

You can analyze multi-mode waveforms. Select from the following:
WDM FIL-PK: WDM filter peak analysis
WDM FIL-BTM: WDM filter bottom analysis

Click ™I Function . The FUNCTION screen appears.
Click ANALYSIS. The ANALYSIS menu appears.

“©W NN

Click Analysis 2. A menu appears for selecting the analysis function.

Click WDM FIL-PK or WDM FIL-BTM. An analysis is performed, and the results are displayed
in the data area.

A

You can use the SWITCH DISPLAY soft key to switch the analysis results screen.
TRACE & TABLE: A waveform and table are displayed.

TRACE: Only the waveform is displayed.

TABLE: Only the table is displayed.

Data area
N Function ] Function 7/ AQ6361 OPTICAL SPECTRUM ANALYZER /7, 2025 Feb 05 1531 R Function
3 - Adn: APEA /Do
TR A A0001: 1533.2300nm 7.36dB /A
TRA A0002: 1543.2400nm -7.36dB s
[TR A A0003: 1553.2500nm -7.36dB BLK
Analysis 1 [TR A A0004: 1563.2600nm -7.36dB /BLK
nalysis [TR A AD005: 1573.2700nm -7.36dB /BLK
P-LD <Meas. Conditions>
Analysis 2 e START{ 1528.800jnm  sTop 1578.800)nm CENTER{ _1553.800]nm sean_ 50.0)nm
-) RES| 01]nm  sENs:HIGH2 | AVG] 1) sMpL__ 5001(A)
WDM - W (
N 247 i WDM FIL-PK
g FILTER-BTM : A|—
Execute 4.7 : nalysis
THRESHI dB| L Lk Execute
15, B WDM FIL-PK|
Spec Width [WDM FIL-PK -25.
Thresh 35, han h
50.00d8| / A VR A VP A ] Al Ay Cha get e
Parameter NEYEETY 100 i o analysis
Setting "
. i Setting
4 1528.800nm in Vacuum 1553.800nm 5.00nm/D 1578.800 nm i parameters.
S <WDM FILTER(PEAK) ANALYSIS> TPASS BAND] TEST BAND:0.20nm Switch | .
L ‘ [CH DETECTION] ALGO: MEAN TH:20.0dB MODE DIFF:3.0dB TEST BAND:0.100nm 0 Display — Switches the
[RIPPLE] TEST BAND: 0.20nm [CROSS TALK] SPACING:0.80nm TEST BAND:0.20nm TRACE&TABLE| .
[Auto NO. | NOMINAL PKWLinm] | 3.0dB WD[nm] | -10.000dB 3.0dBPB RIPPLE CROSSTKD) | 1= d |sp|ay screen
Analysis WL[nm] | PKLVL[dBm] | ~ CTR Wi[nm] SB[nm) [nm] (dB] [dB) (R) Aﬁ;’ys's
i or 27 o7 Turns auto
Bnalysis 2 2| 15432481 | 1543.2400 0.4646 0.4362 0.5073 0.591 29.055 i
I@s\‘ 7362 1543.2481 25.723 analySIS on
3| 1553.2581 | 1553.2500 0.4646 0.4362 0.5073 0.591 29.055
\iore 1/2 Return 7.362 1553.2581 25723 More 1/2 and off
4| 15632681 | 1563.2600 0.4646 0.4362 05073 0.591 29.055
-7.362 1563.2681 25.723
Mo [we [nor[ske Wl Aut [aut [aur Phur [swe [smo] [ eer [ sl IS
§¥ SHF | SHF | MSK | ZoM ANA | SRC |REF | QYR |12 |OTH S
\

List

Note
If you click the analysis results list while the waveform is zoomed, the waveform of the channel you clicked
appears in the center of the waveform screen.
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6.9 Optical Filter Characteristics Measurement

Changing the WDM filter peak analysis parameters

5. Select WDM FIL-PK in step 4, click Parameter Setting. A Filter-PK analysis parameter setting

screen appears.

Set the channel detection/nominal wavelength, peak
wavelength/level, and XdB width/center wavelength

™ Function
Spec Width J

THRESH|

[Analysis 1

FP-LD)

[Andlysis

veare 1 — Executes

‘WDM FIL-PK|

=

Parameter
Setting

Switcn
Display
TRACE&TABLE|

analysis

—

[Auto
Analysis

Sljon
More 1/2

Set the XdB stop band and XdB

pass band (Page 2/3).

(Page 1/3).

Analysis Setting [WDM FIL-PK] Q

A. CHANNEL DETECTION / NOMINAL WAVELENGTH

ALGO: OPEAK OGRIDFIT  OGRID
THRESH LEVEL: | 200]dB
MODE DIFF:| _ 30]d8
TEST BAND: [ 0.100]nm

B. PEAK WAVELENGTH / LEVEL

SW: @ON  QOFF

C.XdB WIDTH / CENTER WAVELENGTH

Sw: @QON  QOFF

THRESH LEVEL: dB

‘ Prev Page ‘ ‘

Next Page ‘
PAGE 1/3

(Page 3/3).

Set the ripple and cross talk

Analysis Setting [WDM FIL-PK]

€| | Analysis Setting [WDM FIL-PK]

D. XdB STOP BAND

SW: QON  QOFF

THRESH LEVEL: -10.000 |dB

E. XdB PASS BAND

SW: QON QOFF

F. RIPPLE

SW: QON  QOFF

TEST BAND: nm

G. CROSS TALK

SW: QON  QOFF

THRESH LEVEL: dB SPACING: nm
TEST BAND: nm TEST BAND: nm
P P: ‘ | Next P. | ‘ Prev Page
‘ rev Page ext Page oAGE 213 g

‘ | Next Page |
PAGE 3/3

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting

Started Guide.

7. Click Close Window or “X” in the upper right of the window. The WDM analysis parameter
setting window will close.

8. Click 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.”

IM AQ6361-01EN
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6.9 Optical Filter Characteristics Measurement

Changing the WDM filter bottom analysis parameters

5. Select WDM FIL-BTM in step 4, click Parameter Setting. A Filter-PK analysis parameter
setting screen appears.

'EFun(ticn
Spec Width

THRESHJ Set the channel detection/nominal wavelength and
prabyist bottom wavelength/level (Page 1/4).

Analysis Setting [WDM FIL-BTM] 6|

Analysis 2

WDM FIL-BTM|

[Analysis
(—‘ analysis

Parameter
Setting ——)

A. CHANNEL DETECTION / NOMINAL WAVELENGTH

ALGO: OBOTTOM ONOTCH(B)
OGRIDFIT  OGRID
THRESH LEVEL dB
MODE DIFF: dB
TEST BAND: nm

Display
TRACE&TABLE]
[Auto
|Analysis
Yiion B. BOTTOM WAVELENGTH / LEVEL
SW: OON QOFF
More 172 J ‘ Prev Page | ‘ Next Page ‘ PAGE 1/4

Set the XdB notch width/center

wavelength and XdB stop band Set the XdB elimination band and

(Page 2/4).

ripple (Page 3/4).

Analysis Setting [WDM FIL-BTM]

€)| | Analysis Setting [WDM FIL-BTM]

C. XdB NOTCH WIDTH / CENTER WAVELENGTH

SW: OON  QOFF

ALGO: ONOTCH(P) ©@NOTCH(B)

THRESH LEVEL: dB

D. XdB STOP BAND

SW: OON OOFF

THRESH LEVEL: -10.000 |dB

E. XdB ELIMINATION BAND

SW: OON QOOFF

THRESH LEVEL [ 30]dB
TEST BAND: nm

F. RIPPLE

SW: @QON QOFF

TESTBAND: | 020|nm

‘ Prev Page ‘ | Next Page | oAGE 214 ‘ Prev Page | | Next Page —
Set the crosstalk (Page 4/4).
Analysis Setting [WDM FIL-BTM] Q

G. CROSS TALK

SW: OON QOFF

SPACING: nm
TEST BAND:[ 020 ]nm

‘ Prev Page ‘ | Next Page

| PAGE 4/4

6. Set the analysis parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting

Started Guide.

7. Click Close Window or “X” in the upper right of the window. The WDM analysis parameter

setting window will close.
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6.9 Optical Filter Characteristics Measurement

8. Click 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.”

First measure the waveform of the wideband light source as a reference waveform, and then
subtract the WDM optical filter’s output waveform from the reference waveform to measure the
characteristics of the WDM optical filter.

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

AQ6361
Wideband light
/N : D
ﬁ 5 4|
gL 1
]
ex. TRACE A

Spectrum measurement after passing through the filter
AQ6361

Wideband light — )
M |
buT o | o
ex. TRACE B
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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. Click TIFunction  The FUNCTION screen appears.
3. Click TRACE and then click Active Trace to select A.

|Active Trace
R@BCDEFG
View A

IR BLANK|

Hold A

Max Hold|
Roll Average A

~

=
[

Fi
I

More 1/2 J

4. Click View A to select DISP.
5. Click Write A. Trace A is set to write mode.
6. 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.”)

/. Click 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 7, 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. Click JFunction . The FUNCTION screen appears.

3. Click TRACE and then click Active Trace to select B.

4. Click View B to select DISP.

5.  Click Write B. Trace B is set to write mode.

6. 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. Click ™Function . The FUNCTION screen appears.

3. Click TRACE and then click Active Trace to select C.

4. Click the View C soft key and select DISP.

5. Click Calculate C.

6. Click Log Math. A menu appears for selecting the formula.

7. Click C=A-B(LOG). The waveform obtained by subtracting the trace B waveform from the

trace A waveform is displayed in trace C.

™ Function [ |

|Active Trace A Selects the
E‘BE"”G active trace

View C

mmeen Set the trace C:M(L,NJ

’W‘ dlsplay C=A+B(LOG)

Fix C

SRR ‘

Hold C

Max Hold|

Roll Average C

= |
Tace
More 1/2 J remm ‘ remm

IM AQ6361-01EN
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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.

6-40
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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
(1523.488 nm) is input to an optical fiber.

Setting the center wavelength to 1523.488 nm

7. Click \JFunction  The FUNCTION screen appears.
2. Click CENTER. The CENTER menu appears.

3. Click Center. A center wavelength setting window appears.

eeeeeeee

4. Enter 1523.488 nm on the window.

Setting the resolution to 2.000 nm

5. Click IFunction . The FUNCTION screen appears.
6. Click SETUP. The SETUP menu appears.

7. Click Resolution. A menu appears for selecting the resolution. A resolution setting window
also appears.

R s " Function

Resolution 0.02nm
nm| #
— 0.05nm
‘ N/AUTOJ
e X
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6.10 Measurement of Level Fluctuations in Single- Wavelength Light (0 nm Sweeping)

8.  Click 2nm on the resolution selection menu, or enter 2 nm on the resolution setting window.

Setting the sweep span to 0 nm
9. Click SPAN. A soft key menu appears for setting the sweep span.

70. Click Span. A sweep span setting window appears.

__ Set the sweep span.

1100.0nm]|

973.488nm|
Stop.

2073.488nm)|
==
*> Span
i 1L Set the sweep time.

Minimum‘

View Scale
-> Measure

i

77. 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 1523.488 nm.

Setting the sweep time
72. Click 0 nm Sweep Time. A window appears for setting the sweep time.
713. Set the sweep time on the sweep time setting window.

74. Click SWEEP and then click 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
(1523.488 nm) into an optical fiber.

AQ6361

—
| ——

=
}

Spatial He-Ne gas laser
o 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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6.11

Editing the Grid Table

Procedure

Editing the standard grid table

7. Click \JFunction  The FUNCTION screen appears.
2. Click ANALYSIS. The ANALYSIS menu appears.
3. Click the More 1/2 soft key to display the More 2/2 menu.
4. Click Grid Setting. A grid table edit menu appears.
N Function ™ Function ™ Function
. o Set the start wavelength or frequency of the grid.
S“’:’mmm——Set the stop wavelength or frequency of the grid.
WOM FIL-ETM F:‘E*L:E;"Em;- Set the reference frequency of the grid.
[Analysis | Search / Ana [Spacing |
E\:;IS‘IJ\;EFIL—BTM orker Udef soo006ti— Set the gr|d spacing_
Search / Ana
ZDDmAron
Switch Grid
iy
2™ I I
More 1/2 J - More 2/2 J T
Note

The unit for Grid Start and Stop settings varies depending on the Marker unit. Set Reference Frequency
and Spacing in units of frequency (Hz) regardless of the Marker unit.

Switching the unit of the wavelength scale to frequency on the grid table

1.
2.

3.
4

Click 'E Function . The FUNCTION screen appears.
Click MARKER.

Click More to display the More 3/3 menu.
Click Marker Unit. Select nm or THz.

For details on setting the marker, see Chapter 5, “Displaying Measured Values and Calculated
Values Using Markers.”

IM AQ6361-01EN
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6.11 Editing the Grid Table

Explanation

Grid table
A grid table contains wavelengths (frequencies) that are referenced by part of the analysis function
when it is executed.

Grid spacing
(Spacing)

Grid

POWER | |

wuw /\/»M/\/w\/W\/\ANJ Mvﬂ/\«m '

A A A Wavelength or frequency

START Reference frequency STOP
(Reference Frequency)

o Start
Set the start point.

e Stop
Set the stop point.

* Reference Frequency
Set the reference frequency of the grid table. You can set the value between 125.00 THz and

250.00 THz.

» Spacing
Set the frequency spacing.

Note
For details on the grid table, see appendix 1, “WDM Wavelength Grid Table.”
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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(D[B-LD)»
I~ STATUS: STOP INTERVAL: SWEEP TIME START: 2024 Dec 15 10:39:13
TRACE LOG: OFF URANON: 02:46:40 END: 2024 Dec 15 12:13:25 i
COUNT: 10001 ELAPYED: - NEXT: — I :
2 LOGGING MEMORY: -
—
| 1mp N\ )‘\ <DFB-LD(PEAK WL)>
1552.102 &) Sggsa?g
Setup
1550.10 Loagi
99ing
[nm: Data Clear g
Q
Spectrum ‘,z
C1: 123558sec; 1550.1000n Display N
15481030 c2 €1, 1140 0,008 5
. ! H .6sec X n|
— Logging «Q
4 Data Save
00 6000.0 1200s/DIV 12000.0(s) [o)
[<LOGGING(DFB-LD)> TTEM: ALL DATA: ABSOLUTE CURSOR TIME: 00:58:16.4 | = T
Logging -
DATA [ TOTAL || |Data Load o
ITEM (CURRENT) MAX MIN MAKCMIN [
0980 1550.1020 0.0040 Q
PEAK LEVEL[dBm] 12.984 13.017 12.168 0.849 wn
SMSR[dB] 45301 45.406 45.098 0308 S
OSNRdB] 66.479 66.630 66.199 0431 ®
CENTER WL[nm] 1550.0970 1550.0985 1550.0952 0.0033 = o
SPEC WD[nm] 0.0654 0.0691 0.0637 0.0054 =
POWER[dBm] 13.145 13.244 12.320 0.924 Y
OFFSET[nm] 0.9640 0.9640 0.9600 0.0040 -_
SIGMA[nm] 0.0079 0.0084 0.0076 0.0007 s
| ksiamAnm) 0.0186 0.019 0.0180 0.0017 S
T
' >
8 S
o
3
(7]

Number Function

Parameter display area
Wavelength scale (per division)
Displays different scales depending on the displayed item, such as wavelength, power, and SNR.
Time scale

Cursor information (C1, C2, C2-C1)

Cursors (C1, C2)

Thumbnail area. Displays the waveform data at the current cursor position.

Logging data list

O ~NO OB WN -
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6.12 Analysis Data Logging

Setting the Data Logging Conditions

7. Click TIFunction . The FUNCTION screen appears.
2. Click APP. The APP menu appears.

// AQ6361 OPTICAL SPECTRUM ANALYZER //

2025 Feb 25 10:15 'IRJ Function

Application

DATA LOGGING PROGRAM

information_1| Dlsp|ay|ng application
information

— Executing application

[Peplicati

RUNIA

For operating instructions of PROGRAM, see the separate
Remote Control Manual (IM AQ6361-17EN).

3. Double-click Data Logging, or click the Data Logging icon and then click Execute. A Data
Logging application menu will appear.

4. Click the Setup. The Setup menu appears.
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6.12 Analysis Data Logging

Changing the Logging Parameters

5. Click the Logging Parameter. The logging parameter setting window appears.

" Function e
Logging

e |[mp - Set the logging (Page 1/2)

N

Logging Parameter 0

e
Parameter

N~

A. LOGGING SETTING

Cursor

/ Scale LOGGING ITEM: [OWDM OPEAK

Setup Graph fem OMULTI-PEAK  ODFB-LD
) | WAVELENGTH LOGGING MODE: @ MODE 1 (MAX 1024 ch, 2001 times)

—— Graph
Data Clear J Cha""' m Al OMODE 2 (MAX 256 ch, 10001 times)
J Table MINIMUM INTERVAL: O SWEEP TIME
Setting
Ois Q2s QO5s Q10s Q30s

Logging Data Display
Data Save . . . .

Aes @ O1min  O2min O5min O 10min
Logging

DAY H M S
rest ouration: [ o0] [ a0]: [ a0]-
Ketup
H@y\g\‘ (00.00:00:01 - 00.00:33:20)
‘ ‘

rﬂurn ‘ re‘”’" ESTIMATED TOTAL COUNT: 6

Data Load

‘ Prev Page ‘ ‘ Next Page ‘
PAGE 1/2

Set the peak detection and trace data save (Page 2/2)

Logging Parameter 0

B. PEAK DETECTION SETTING

PEAK THRESH TYPE: @ABSOLUTE  ORELATIVE

THRESH(ABS):| -60.00|dBm
THRESH(REL):|  20.00 |dB
CH MATCHING A THRESH: + nm

C. TRACE DATA SAVE SETTING
TRACE LOGGING: @ON  OOFF

DESTINATION MEMORY: @INTERNAL O EXTERNAL

‘ Prev Page ‘ | Next Page |
PAGE 2/2
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6. Set the logging parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.

7. Click Close Window or “X” in the upper right of the window. The logging parameter setting
window will close.

Note

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

5. Click the Analysis Parameter. The analysis parameter setting window appears.

7.

The settings for analysis conditions here are shared with those for WDM signals in Section 6.7. The

'h Function

Logging
Parameter

Set the channel detection (Page 1/4)

Analysis Setting [WDM]

(]

[Analysis
Parameter

A. CHANNEL DETECTION SETTING

THRESH LEVEL: dB
Graph Item MODE DIFF: dB
'WAVELENGTH|
) DISPLAY MASK: © OFF O-dBm
= [ oo
Channel
g1
Table
Setting
Data Display
ABS

Prev Page ‘ ‘

Next Page

PAGE 1/4

Esetup
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
OAUTO-CTR  QMANUAL-CTR  OPIT ODRIFT(MEAS) ODRIFT(GRID)
NOISE AREA: AUTO CH RELATION: @ OFFSET QO SPACING
MASK AREA: --- REF CH: @ HIGHEST OCH
FITTING ALGO: OLINEAR  OGAUSS OLORENZ MAX/MIN RESET: MAX/MIN RESET
O3RD POLY Q4TH POLY OS5TH 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

Set the logging parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting

Started Guide.

Click Close Window or “X” in the upper right of the window. The logging parameter setting

window will close.

settings that you specify here will also be applied to the WDM signal analysis conditions.
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6.12 Analysis Data Logging

* When the Logging Item of Logging Parameter Is PEAK or MULTI-PEAK

5. Click the Analysis Parameter. The analysis parameter setting menu appears.

K—_ . [ Rmc .. _
Logging Mode Diff .
poremeter || mulp o~ S€t the mode judgment reference
"
—
arameter j
Graph Iltem
‘WAVELENGTH|
Graph
Channel
Sng o)
Table
Setting
Data Display
ABS [l

6. Set the logging parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.

For a description of the mode judgment reference, see section 4.9.
The Mode Diff value whose Logging ltem is PEAK is shared with Mode Diff of Peak Search. This
value is also applied to the Mode Diff value of Peak Search.
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6.12 Analysis Data Logging

* When the Logging Item of Logging Parameter Is DFB-LD

5. Click the Analysis Parameter. The analysis parameter setting window appears.

™ Function
’W Set the -XdB center/width (Page 1/4)
[Analysis - Analysis Setting [DFB-LD] 0

A. -XdB CENTER / WIDTH

ALGO: OENVELOPE |@THRESH| ORMS  OPK-RMS
Graph ftem THRESH: | 2000|dB
WAVELENGTH) THRESH2:|  20.00 |dB

/0
Graph
Channel .
MODE FIT: OON @ OFF
Setting
MODE DIFF: -mdB

Data Display

ABs [l

Return
‘ Prev Page ‘ ‘ Next Page ‘
PAGE 1/4

Set the SMSR (Page 2/4) Set the RMS and power DZ%7E (Page 3/4)
Analysis Setting [DFB-LD] 0 Analysis Setting [DFB-LD] 0
B. SMSR C.RMS

SMSR MODE: @SMSR1T  OSMSR2  OSMSR3  OSMSR4 ALGO: OQRMS  QPK-RMS

SMSR MASK: 1nm THRESH: dB
MODE DIFF: dB K:

SIDE MODE POWER: @ TRACE DATA  ONORMALIZED MODE DIFF:

BANDWIDTH: nm

D. POWER

SPAN: nm

‘ Prev Page ‘ | Next Page | PAGE 2/4 Prev Page ‘ | Next Page S
Set the OSNR (Page 4/4)
Analysis Setting [DFB-LD] Q
E OSNR
MODE DIFF:[ 300]dB
NOISE ALGO: OAUTO-FIX  OMANUAL-FIX
OAUTO-CTR  OMANUAL-CTR  OPIT
NOISE AREA: PIT
MASK AREA; ---
FITTING ALGO: OLINEAR ~ OGAUSS ~ OLORENZ
O3RDPOLY OQ4THPOLY OS5TH POLY
NOISEBW:[  0.10|nm
SIGNAL POWER: @PEAK  OINTEGRAL
INTEGRAL RANGE: iGHZ
‘ Prev Page ‘ | Next Page | PAGE4/A

6. Set the logging parameters on the setting window.

For instructions on how to select items and how to set values, see section 3.3 in the Getting
Started Guide.

7. Click 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.

Starting and Stopping Data Logging

1.
2.

3.

6.

Note

Click "1 Function . The FUNCTION screen appears.
Click APP. The APP menu appears.

Double-click Data Logging, or click the Data Logging icon and then click Execute. A Data
Logging application menu will appear.

Click 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.

Click OK to clear existing logging data and start logging.

(S

Logging
Data Clear

NLAEL

Logging
Data Save

Logging
Data Load

Logging

I

To stop logging, click Stop.

When TRACE LOGGING is ON, the AQ6361 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.

Only the Stop is valid while data logging is in progress.

If you click 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, click the NO.
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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.

5.  Click 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, click 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. Click \JFunction The FUNCTION screen appears.
2. Click APP. The APP menu appears.

3.  Double-click Data Logging, or click the Data Logging icon and then click Execute. The Data
Logging application menu appears.

4. Click Setup. The Setup menu appears.

" Function " Function

Logaing
Parameter
[Analysis
Parameter

Cursor

Setup Graph Item
WAVELENGTH|
oo Graph
Dats e Channel
ata Clear
Single |l
Table
Setting
Coggng Data Display
Data Save
R REL|

Logging
Data Load

[Setup

rmu m

Selecting the Data to Graph

Data
Logging

“ =
3
£
El

5. Click 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 Item Is PEAK  When Logging

Item Is WDM or MULTI-PEAK Item Is DFB-LD

Y Function [Raci | Recoin [ Rarisio. [N enction |
Logging J
Parameter
Analysis [LEVEL PEAK LEVEL PEAK LEVEL
e J
‘ ‘ fNR ‘ SMSR
Graph ftem OSNR
WAVELENGTH L
o CENTER WL
Channel

[singleJl
Table SPEC WD
g J
Data Display. POWER

REL|

|:| Ne— More 2/2
‘ ,
= B e &
: : = =

Lketum Lketum rmum ‘ 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)

5.  Click 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

5.
6.
7

Click Table Setting. The Table Setting menu appears.
Click Table Mode. Select CURR (display current values) or SUMM (display a summary).

If you selected SUMM (display a summary), click Summary Type. Select MAXMIN (maximum/

minimum) or AVG (average, standard deviation).

" Function T Function
b:gying [Table Mode ‘ i
rameter A
J wwmpg~ 1able Mode settings
{;a"alysis Summary .
rameter Type
4J Hsmm g Summary Type set!mgs
‘ ‘ (when Table Mode is SUMM)
Graph Item
WAVELENGTI—J’ »
Channel
[single Rl
Table J
Setting
Data Display
EH REL|

fSetup fTable
i

T
Lketum return

Displaying Table Data in Absolute or Relative Values

5.
6.

Click Data Display. Select ABS (absolute values) or REL (relative values).

If you selected REL (relative values) in step 5, 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.

Click 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 ltem

WAVELEN GTI—!

Graph
Channel

[Singleli\l
Table
Setting
Data Display . .
resgll Data Display settings
Ref Data .
Sﬂ"‘—-“ — Reference value setting

‘======(when Data Display is REF)

Usetup
Return
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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. Click \JFunction  The FUNCTION screen appears.
2. Click APP. The APP menu appears.

3. Double-click Data Logging, or click the Data Logging icon and then click Execute. The Data
Logging application menu appears.

4. Click Cursor/Scale. The Cursor/Scale menu appears.

™ Function " Function
= Cursor
st et el Select the target cursor.
ursor Off
“°" 1L Turns the cursor off
ursor XZoom In . .
i - -7 Zooms in horizontally

JJJJJ X Zoom Ou R
[ * 1L Zooms out horizontally

Y v Zoom1
Data Clear J [ T— Zooms in vertically

77— Zooms out vertically

- Initializes zoom

i —— Load waveform data.

Setting the Cursor Position

5. Click 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.

6. Set the cursor position on the setting display.

For instructions on how to select items and set values, see section 3.3 in the Getting Started
Guide.

Zooming In or Out of the Graph

7. Click X Zoom In, X Zoom Out, Y Zoom In, or Y Zoom Out to zoom in or out of the graph.
Click Zoom Initialize to return to the original graph.
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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)

5. Click Trace Data Recall. The Trace Data Recall menu appears.

6. Click 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.

7.  Click 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. Click \JFunction The FUNCTION screen appears.
2. Click APP. The APP menu appears.

3. Double-click Data Logging, or click the Data Logging icon and then click Execute. The Data
Logging application menu appears.

'|§:| Function

7
o
'

Stop.

Cursor
|/ Scale

N

Setup

Logging
Data Clear

— Delete data logging results.

P LS I

— Save data logging results.

sies —— Load data logging results.

Saving Data Logging Results
4. Click Logging Data Save. A screen appears for saving data.

5. Save the data logging results on the screen. To save the temporarily saved data of a waveform
normally, select the Trace Data Save check box. For the screen operation procedure, see
section 7.2.

Loading Data Logging Results
4. Click Logging Data Load. A screen appears for loading data.

5.  Load the data logging results on the screen. For the screen operation procedure, see section
7.2.

Deleting Data Logging Results

4. Click Logging Data Clear. The Logging Data Clear menu appears.
5.  Click 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 AQ6361 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 AQ6361 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.LGF

USB storage medium: \EXT\AQLOGDAT\LOGTMP.LGF
If you restart data logging, the files and directories in the temporary save directory will be
deleted.

To save the temporarily saved data of a waveform normally, on the screen for saving data
logging results, select the Trace Data Save check box.

* 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.LGF) 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. Click \JFunction The FUNCTION screen appears.

2. Click FILE. The FILE menu appears.
Check whether Remove USB Storage is unavailable (dimmed). If it is, the USB storage
device can be removed.

3. If Remove USB Storage is available, click Remove USB Storage. The Remove USB Storage
soft key becomes unavailable (dimmed), and the USB storage device can be removed.

T Function ™ Function

Save Save

Load Load

Item Select Item Select
Graphics| Graphics|
y

[Auto [Auto
File Name File Name

Date M Date

Remove
USB Storage

- - 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.
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7.2 Saving and Loading Waveform Data

Saving trace data

Selecting the format of files saved automatically with file names
7. Click E Function . The FUNCTION screen appears.

2. Click FILE. The FILE menu appears.

3. Click Auto File Name. Select Num (serial number) or Date (date).

" Function

Save

Load

Itemn Select

Granhicd]

uto
ile N:

lame
Date|

Tr

ki

File
Operation

i

Note

You can also set this on the Save window, described later.

Setting the type of file to save to Trace
4. Click Item Select. The Item Select menu appears.

5.  Click Trace. Trace is selected, and the menu returns to the previous level.

le Function [ Sme ] '|§:| Function
Save [race Save

Load

=

oad

Item Select

Item Select
Graphics|

File Name

Date

Trace)
y

Auto
File Name

NI Datel

Setting
Data

File File
Operation Operation

. e
e
‘ ‘ LReIum

Selecting the trace to save, save destination, and data format

;

6 Click Save. A Save window appears.
7.  Click the trace you want to save.

8. Inthe file list, open the folder you want to save waveform data in.

ejeq Buipeo pue Buireg H
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7.2 Saving and Loading Waveform Data

9. Click 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
TR Save 0 H
Save ‘ or file.
g =
Ite|n Select Trace v [A\—iv =v ‘@V I’ " -Iﬁ__ I Delete fo'ders
o o4 ‘ BT b testt ‘ and files.
Item Select Space :
Trace| g::r-smsu 102 nm [
4 Span: .5.0 nm‘ 2025/02/19 16:12 . .
Fie Nare Resduton: 0631 2 Save destination
(O Date Comer 1550162 i S ath
e P
Resolution: 0.03nm \WO000.WXE // AQ6361 OPTICAL SPECTRUM....
» 2025/02/19 16:13
- WOOO1.WXF #/ AQ6361 OPTICAL SPECTRUM. .
solu . 2025/02/19 16:13
o wooozwic 11 acas361 OPTICAL SPEC O Select the format when
peration an: —— nm 2025/02/19 16:14 . . .
span: —-om assigning file names
Tracer automatically (Num,
File Name ‘ w0003 [ WXF l l Num ¥ l Date).
FleType © Binary O Csv Type of data to be saved
E Resotton: -~ m ’ G| v ‘ [ Close —] ~ Closes the window
| L starts 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.
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.
70. |n the Save window, click the file name display area twice. A keyboard appears.

77. Enter a file name using the keyboard, and click Done.
The file name will be entered.

Saving the file

72. On the Save window, click Save. The file is saved.
If you click Close before you click Save, the window will close without saving the data.

73 When overwriting a file, a confirmation message appears. Click OK.

To cancel overwriting, click 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 (.WXF) or CSV format.

O A LW NN

'|§:| Function

[ = y—

'|‘:| Function

Save

Save ‘

Load

Item Select
Graphics|

File Name

NI Datel

-

Load ‘

Tra(ej

|Auto
File Name

M Date

File
Operation

File
Operation

item
Ismem

|

rem m

]

Loading the File

6. On the Load window, click Load. The file is loaded.
If you click Close before you click Load, the window will close without loading the trace.

Click Load. A Load window appears.

Click I Function  The FUNCTION screen appears.
Click FILE. The FILE menu appears.

Click Item Select. A menu appears for selecting the file type.

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).

Click Trace. Trace is selected, and the menu returns to the previous level.

Current Select the load
folder destination.
Load Q
Trace v I_—;'iv E v |mv
—Iﬂi ’ EXT P testl
e coer 1550162
- test-1 i::du:’n:: 0.03nm ’\)‘k’w
2025002719 1612 Comer 1550.102 om
- test1-2 Spanzs_.o-nm ,\,\Lw
2025/02/19 16:12 Resolution: 0.03nm
\WOO0O.WXF // AQ6361 OPTICAL SPECTRUM....
sorspoa19 1612
\WO002.WXF // AQ6361 OPTICAL SPECTRUM... ‘
2025/02/19 16:14
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.

IM AQ6361-01EN
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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 .WXF.

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 .WXF)
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to DATE
File name: WyyyyMMdd_hhmmss.CSV (or .WXF)
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.

61CSV
/I AQB361 OPTICAL SPECTRUM ANALYZER //
40
"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

"SMPLAUTO", 0
"SMPL", 1001
"SMPLINTVL",0.02
"HIGH 1"

"SENS LEVEL",-80
"MEAS"

"LSUNT",0
"NMSKV","OFF"
"RESCOR",0
"SMOOTH",0
“FIBERTYPE",0
"MEASWL",1
"MODELNAME", AQ6361
"CHGPT", 0
"NEBWCALO",10020
"NEBWCAL1",10020
"NEBWCALWL", 0
"RESCALO_0", 9076
"RESCALO_1", -1
"RESCAL0_2", 691
"RESCAL1_0", 10000
"RESCAL1_1", 0
"RESCAL1_2", 0
“CORESIZE",0

[TRACE DATA]
1543.2000, -66.267
1543.2200, -66.295

1563.2000, -65.371

Header block
61CSV

Header block

Measurement condition parameters
(fixed to 40 lines)

Measurement data block start header

Measurement data block
Sample points of waveform data

File header

1/ AQ6361 OPTICAL SPECTRUM ANALYZER //Label (56 characters)

40

Number of lines containing measurement
condition parameters

IM AQ6361-01EN
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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"

"SENS LEVEL",-70
"MEAS"
"LSUNT",0
"NMSKV","OFF"

"RESCOR",0
"SMOOTH",0
"FIBERTYPE"
"MEASWL",1
"MODELNAME",AQ6361
"CHGPT",0

"NEBWCALO",10020
"NEBWCAL1",1002

"NEBWCALWL", 0

"RESCALO_0", 9076
"RESCALO_1", -1

"RESCALO_ 2", 691
"RESCAL1_0", 10000
"RESCAL1_1", 0

"RESCAL1 2", 0

"CORESIZE",0

Measurement condition parameters

Center wavelength

Sweep span

Measurement start wavelength

Measurement stop wavelength

Horizontal scale mode

(0: wavelength mode, 1: frequency 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

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: Norm, 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.
Format
Measurement Normal PEAK HOLD EXT TRIGGER
sensitivity measurement Peak hold External trigger
measurement measurement
RAPID1 "RAPID1" - -
RAPID2 "RAPID2" - -
RAPID3 "RAPID3" - -
RAPID4 "RAPID4" - -
RAPIDS "RAPID5" - -
RAPID6 "RAPID6" - -
N/HOLD(x2) "NORM_HLD(x2)" -
N/HOLD "NORM_HLD" "P-NORM_HLD" "E-NORM_HLD"
N/AUTO(x2) "NORM_AUT(x2)" -
N/AUTO "NORM_AUT" "P-NORM_AUT" "E-NORM_AUT"
NORMAL(x2) "NORMAL(x2)" - -
NORMAL "NORMAL" "P-NORMAL" "E-NORMAL"
MID(x2) "MID(x2)" - -
MID "MID" "P-MID" "E-MID"
HIGH1(x2) "HIGH1(x2)" - -
HIGH1 "HIGH1" "P-HIGH1" "E-HIGH1"
HIGH2(x2) "HIGH2(x2)" - -
HIGH2 "HIGH2" "P-HIGH2" "E-HIGH2"
IM AQ6361-01EN 7-9
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7.2 Saving and Loading Waveform Data

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-DL” 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)” F**x* xxxx 1-K(A/B) “F-E” F-E(LOG) “‘CVFTPK C”** PKCVFIT C
“1-K(B/A)" e 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

7-10
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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 ek prnx #5%(CR)(LF)

****.****’ i***.***(CR)(LF)

Linear scale

[TRACE DATA]

sk sowe % orExwx(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

IM AQ6361-01EN
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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.
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7.3 Saving and Loading Waveform Data (All Trace)

Saving all trace data

Selecting the format of files saved automatically with file names
7. Click \JFunction  The FUNCTION screen appears.

2. Click FILE. The FILE menu appears.

3. Click 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.

Setting the type of file to save to All Trace
4. Click Item Select. A menu appears for selecting the file type.

5. Click All Trace. All Trace is selected, and the menu returns to the previous level.

N Function ™ Function " Function

Save

oad All Trace | Load
Item Select Item Select

Graphics| All Trace)

y

Setting Auto
Data

Save Trace

=

File Name

M ate

File Name
NIV Date

B

|

File File
Operation Operation

- frem
File lselect File
LReIum

Selecting the Save Destination and Data Format

;

6 Click Save. A Save window appears.

7. Inthe file list, open the folder you want to save setting data in.
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7.3 Saving and Loading Waveform Data (All Trace)

8.  Click Binary or CSV to select the data format.

Moves to the

higher-level folder Select the file list sort method.

Select the file list display mode
List, Thumbnail, Preview).
Select what to ( ’ ’ )
save (select All Select the storage area (INT, EXT).
Trace). ——  Add a folder.
e ——— Rename a folder
sove Save 0| orfile.
el - = ™
Iltem Select All Trace [_l:_i' =Ev ‘Ev .’ " II[:___ Delete folders
ir—— L g ‘ BT b restt ‘ and files.
T W
All Trace) }:T;Eriﬁ:':loz nm [ ] (:;‘S‘I;)‘L/W o2
?iT;?VamE ‘ Resolution: 0.03nm - . .
[ ate e € 50102 m «»\LW 202502191612 Save destination
Reagtaton 0.030m A0000.CSV // AQ6361 OPTICAL SPECTRUM... folder
’ 2025/02/19 16:32
A000T.WAF // AQ6361 OPTICAL SPECTRUM...
2025/02/19 16:33
B £ Select the format when
e i assigning file names
il automatically (Num,
™ File Name | A0002 [ WAF l l Num ¥ l Date).
oot o Fileype © Binary O CSV Select the data format.
o y (] sove \ y Close —}—Closes the window
! L 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.
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.

9. In the Save window, click the file name display area twice. A keyboard appears.

70. Enter a file name using the keyboard, and click Done.
The file name will be entered.

Saving the file

77. On the Save window, click Save. The file is saved.
If you click Close before you click Save, the window will close without saving the data.

72. When overwriting a file, a confirmation message appears. Click OK.
To cancel overwriting, click 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 (.WAF) or CSV format.

7. Click TIFunction . The FUNCTION screen appears.
2. Click FILE. The FILE menu appears.
3. Click Item Select. A menu appears for selecting the file type.
4. Click All Trace. All Trace is selected, and the menu returns to the previous level.
5. Click 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
"7 Function ™ Function R|:|Functi<m
SaEF - Tr;jceF ' ‘ Save ‘ || Load o
nitace v | [ S |[8 Comer 1550102
Load (Al Trace Load Span: _s..o -nm /\J\Lw
‘ { ‘ -) -) ﬁ ‘ o1 b e ::L:::an.l).l)ixnm
fem et . Space: i o o0z |
@ » L All Tra(ej . test1-1 ::l::i::an:l).mnm
o Setting [Auto 2025/02/1916:12 Center: 1550.102 nm
FIIeDate FIIEDa(e n :i‘:;ﬂwm Restaion; .030m ")‘-k’w
rala ‘ ::::2]';:"632 // AQ6361 OPTICAL SPECTRUM... }

Trace E
Center: —— nm
Span: ---- nm

= \—‘ = Resolution: —- nm
File File A0002WAF // AQ6361 OPTICAL SPECTRUM... e
n

Operation Operation " 2025/02/19 1637

tem
select File

Return

—
[ ]

—

I
Select the setting data to Starts loading  Closes the
load. window

Loading the File

6. On the Load window, click Load. The file is loaded.
If you click Close before you click 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 .WAF.

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 .WAF)
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: AyyyyMMdd_hhmmss.CSV (or .WAF)
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.

7-16
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7.3 Saving and Loading Waveform Data (All Trace)

CSV data format

CSV data is saved in the following format.

61CSVG
/IAQ6361 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]
e i AN AR okok ok ok Bk
Waveform data
Wavelength, | | Wavelength, Wavelength, block
level level level
(TRACEA) (TRACE B) (TRACE G)
Header
61CSVG File header

1/ AQ6361 OPTICAL SPECTRUM ANALYZER //

Measurement condition parameters

Label (56 characters)

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)
Measurement conditions for each trace

[TRACE A] to [TRACE GJ:

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 saved as frequency values.

IM AQ6361-01EN

717

ejeq Buipeo pue Buireg H



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'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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7.4 Saving Analysis Data

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. Click TIFunction . The FUNCTION screen appears.
2. Click FILE. The FILE menu appears.
3. Click Item Select. A menu appears for selecting the file type.

4. Click Data. Data is selected, and the menu returns to the previous level.

" Function

Save

" Function N Function
ave

[race ‘ S:

Load

Item Select
Graphics|

File Name
Date

Load

Item Select
Data

[File
Operation

Operation

Fi
Pl

Note

You can also set this on the Save window, described later.
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7.4 Saving Analysis Data

Selecting the data items to save and save destination
5  Click Save. A Save window appears.
6. Select the check boxes of the data items you want to save.

7. Inthe file list, open the folder you want to save analysis data in.

Select the data Moves to the higher-level folder
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
L Sr— Save ) "
- e
= | ehseect | Dot = -
fe Select | Dat MINNIFAS Rl B2 / W Delete folders
) LH | oo b || and files.
Itemn Select Space : 6.2 GB
o 4 2023/07/149:15
File Name test1-2 i i
M Oate o s fSal\(;e destination
D0000.CSV o er
3 aozapoaa 1512
Dooor.csv Select the format when
Condition 2023/04/13 17:37 assigning file names
e ] D0002.CSV A
Operation 20237040910 automatically (Num,
Trace Data S;Z‘:;f:gm Date).
File Name | D0004 [ .csv ] Num ¥ I— Select whether to
Output Window Write Mode @ Overwrite O Add overwrite or add.
’ (0 sove ‘ ’ Close —i— Closes the window

! ' 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, click the file name display area twice. A keyboard appears.

9. Enter a file name using the keyboard, and click Done.
The file name will be entered.

Saving the file

70. On the Save window, click Save. The file is saved.
If you click Close before you click Save, the window will close without saving the data.

77. When overwriting a file, a confirmation message appears. Click OK.
To cancel overwriting, click Cancel.
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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{}

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.
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7.4 Saving Analysis 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.

Data format

The analysis data format is shown below.

61DAT2 :| Label
// AQ6361 OPTICAL SPECTRUM ANALYZER //
2023 May 10 16:55
<FP-LD ANALYSIS>
MEAN WL: 1556.2653nm SPEC WIDTH:  4.3155nm
PEAK WL: 1558.1610nm PEAK LEVEL: -2.62dBm
MODE NO: 8
TOTAL POWER: 5.44dBm
"CTRWL",1556.135000
"SPAN",10.000000
"REFL"[dBm],-10.0
"LSCL",10.0
"RESLN",0.050 Measurement condition parameters
"AVG",1
"SMPL",10001
"MID"
"NMSK",0FF =

1551.1350, -27.795 Sample points of waveform data
1551-136.0' -27.794 (wavelength and level values)

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. Click TIFunction . The FUNCTION screen appears.

2. Click FILE. The FILE menu appears.

3. Click Auto File Name. Select Num (serial number) or Date (date).

'|‘:| Function

“
“
ito

Item Select
Cranhicd

|Aur
File Name

Date

File
Operation

I

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

4. Click Item Select. A menu appears for selecting the file type.

5. Click Setting. Setting is selected, and the menu returns to the previous level.

File Name
(NI Date|

" Function R Function "I Function
Save frace Save
Load (Al Trace Load
Item Select Item Select
Graphics| Setting
Setting

—p | [FileName
MR Date|

\Auto

File
Operation

File
Operation

|
|
|

i

ftem
Ise\ecl

Lkelum

Selecting the save destination

6 Click Save. A Save window appears.

7. Inthe file list, open the folder you want to save setting data in.

Moves to the
higher-level folder

Select what to
save (select

Select the file list sort method.

Select the file list display mode
(List, Thumbnail, Preview).

Select the storage area (INT, EXT).

Add a folder.
Rename a folder

Setting)
[[Recinction | Save Q
Save
# . — e
v —]
Item Select Setting [l:-iv Ev ‘Ev H " -
L_|-_|i | EXT P testl ‘
ltem Select Space: 4.36B
. Test1-1
Settin
451 - 2023/04/07 11:54
[Auto
File Name m
[NumBES 2023/04/07 11:54
@ 50000.5TD
> 2023/04/07 1150
OSA settings are going @ 50001.5TD
to save to file. 2023/04/20 1029
File
Operation
File Name | S0002 [ .STD l Num ¥ l
[File
—
ISaVe Close ‘
File name

or file.

— Delete folders
and files.

Save destination

folder

Select the format when

assigning file names
automatically (Num,
Date).

— Closes the window

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.

8. In the Save window, click the file name display area twice. A keyboard appears.
9. Enter a file name using the keyboard, and click Done.

The file name will be entered.
Saving the file

70. On the Save window, click Save. The file is saved.
If you click Close before you click Save, the window will close without saving the data.

77. When overwriting a file, a confirmation message appears. Click OK.
To cancel overwriting, click Cancel.

Loading setting data
Setting the type of file to load to Setting

7. Click TIFunction . The FUNCTION screen appears.
2. Click FILE. The FILE menu appears.
3. Click Item Select. A menu appears for selecting the file type.
4. Click Setting. Setting is selected, and the menu returns to the previous level.
5. Click 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 "] Function Load 0
. | [ ) G 2o
‘ g _ﬁ I EXT P testi

Item Select — Space: 7.9GB
Graphics| I SettingJ ™ Test1-1

_ 2023/04/07 11:54

—_— femng ‘ [Auto

File Name m=p |[FileName Test1 2

- - |
Date Num|[sEts 2023/04/07 11258
o @ S00005TD Selected setting file is
2023/04/07 11:50 > going to be loaded.
@ 50001.5TD

2023/04/20 10:29

File File
Operation Operation

remm ‘ ‘ I Load ‘ l cl osel
Il Il

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

6. On the Load window, click Load. The file is loaded.
If you click Close before you click 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 .STF 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.STF
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: SyyyyMMdd_hhmmss.STF
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 is about 74 KB.

Settings That Can Be Saved

Settings (table of default settings) appearing in the explanation of section 8.9 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. Click \JFunction The FUNCTION screen appears.
2. Click FILE. The FILE menu appears.

3. Click Auto File Name. Select Num (serial number) or Date (date).

N Function
Save

Load

Item Select

Granhicd]

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

4. Click Item Select. A menu appears for selecting the file type.

5. Click 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

6 Click Save. A Save window appears.
7. Click BMP, JPG, or PNG to select the format to save the data in.

8. Click Black & White, Color, or Preset Color to select the color mode.

A preview appears for the selected color mode.

9. Inthe 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.

70. |n the Save window, click the file name display area twice. A keyboard appears.

771. Enter a file name using the keyboard, and click Done.
The file name will be entered.

Saving the file

72. On the Save window, click Save. The file is saved.
If you click Close before you click Save, the window will close without saving the data.

73. When overwriting a file, a confirmation message appears. Click OK.
To cancel overwriting, click Cancel.
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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.

IM AQ6361-01EN 7-31

ejeq Buipeo pue Buireg H



7.7 File Operations

Opening the file operation window

7. Click \JFunction  The FUNCTION screen appears.
2. Click FILE. The FILE menu appears.

3. Click 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
» — IN
h =
[Az' E- Y- | ﬂ' El ’ EXT P testi ‘
Load
12 Items 0 Selected Space : 7.5GB
Test1-1
Ttem Select E/ Multi Select m 20230407 11554
Graphics| Test1-2
|Autc New Folder - 2023/04/07 11:54
uto :
File Name AQO00.CSY
WUl Date .
[Num] [‘D Copy oo 1150 // AQG3TOE OPTICAL SPECTRUM...
(3 1) AC0OT-WAD // AQB370E OPTICAL SPECTRUM...
> Move 2023/04/07 11:50
GOOOOPNG
'/ Rename @ 2023/04/20 1515
(F]“E . . @ GOOO1.PNG
peration -—) —r [ Delete 2023/04/20 15115
@ S00005TD
2023/04/07 11:50
@ S0001.5TD
2023/04/20 10:29
WO000.WXD /f AQB3T0E OPTICAL SPECTRUM...
2023/04/07 11:40

LDelete 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

4. Clicking El on the file operation window changes the current folder to the higher-level folder.
You can also click a folder in the area showing the path to the current folder.
You can change the storage device by clicking D‘ on the file operation window.
ﬂ INT: Instrument internal storage

@ EXT: External storage (USB storage)
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7.7 File Operations

Selecting a single file or folder

5.

Click a file or folder in the list.
To open a folder, click it twice.

Selecting multiple files and folders (for copying, moving, or deleting)

6.

7.

Click 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

Gy E- Qe | B

[ mutt select | mup ek

New Folder —— New Folder is unavailable.
DD Copy DD Copy

E—:) Move G} Move

& Rename - Rename is unavailable.

Eﬁ Delete ﬁ Delete

Click the files or folders you want to select. All the files or folders you click will be selected.
To select all the displayed files and folders collectively, click .

To unselect all the displayed files and folders collectively, click &.

Deleting files and folders

8.
9.
10.

Select the files and folders that you want to delete according to steps 4 to 7.
Click Delete. A menu appears for confirming the deletion.

Click OK. The selected files or folders will be deleted. Click Cancel if you do not want to
delete them.

Copying files and folders

8.
9.
70.
71.
712.

Select the files and folders that you want to copy according to steps 4 to 7.

Click Copy. A window appears for selecting the copy destination.

Select the copy destination folder.

Click Execute on the copy destination window. A menu appears for confirming the copy.

Click OK. The selected files or folders will be copied. Click Cancel if you do not want to copy
them.

Moving files and folders

8.
9.
70.
71.
712.

Select the files and folders that you want to move according to steps 4 to 7.

Click Move. A window appears for selecting the move destination.

Select the move destination folder.

Click Execute on the move destination window. A menu appears for confirming the move.

Click OK. The selected files and folders will be moved. They will be deleted from their original
folder. Click Cancel if you do not want to move them.
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7.7 File Operations

Renaming a file and folder

6.
7.

© %

70.

71.

Select the file or folder that you want to rename according to steps 4 and 5.

Click 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-click the area showing the file name or folder name. A keyboard appears.
Enter the new file or folder name using the keyboard.

Click 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.

Click Confirm. The file or folder name will be changed.
Click Cancel if you do not want to change the file or folder name.

Making a folder

6.
7
8.
9.
70.

71.

Select the folder that you want to make a folder in according to steps 4 and 5.
Click New Folder. A window appears for entering a folder name.

Double-click the folder name input area. A keyboard appears.

Enter the name of the folder you want to make using the keyboard.

Click Done on the keyboard. The keyboard will close, and a window will appear for entering
the folder name.

Click Confirm. The new folder will be created.
Click 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

4. Click the sort icon on the file operation window.
hM =~ T~ [

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

5. Click the sort method you want to apply. The list will be sorted.

Changing the file list display mode

4. On the file operation window, click the icon for changing the list display mode.

List view

== Thumbnaiir— Thumbnail view (icon view)

B3 re EQ0 Preview —— Preview (displays the list and a
preview of the selected file)

5.  Click the display mode you want to apply. The display mode will change.
Changing the type of files to list

4. On the file operation window, click the icon for changing the list display mode.

G = Y &
E’ Multi Sefect :I—Displays 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

5.  Click 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 System Setup

8.1

Registering User-Defined Menus

Procedure

7. Click \JFunction  The FUNCTION screen appears.

2. Click SYSTEM. The SYSTEM menu appears.

3.  Clic More to display the More 3/4 menu.

4. Clic User Key Define. A registration window (User Key Define Mode) appears.

To cancel the menu registration and close the window, clic the “X” in the upper right of the
window, or click UNDO/LOCAL.

5.  Click the panel key that the menu you want to register belongs to.

. Clic the menu you want to register. If the menu is on page 2 or later, clic More to display the
menu. The menu name appears in the key registration display area of the registration window.

7. Click USER. The USER menu appears.

8. Clic the location where you want to register the menu you selected in step 6. 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.

9. To clear a registered menu, leave the registration window (User Key Define Mode) in step 4
empty, and carry out steps 7 and 8.

USER menu

R Function ™ Function RS Function

" g Registered in the location you tap —="
. Cdgz&w The name of the menu

Tanguage J you tapped appears.

English|

et Clack ‘ User Key Define Mode 0 User Key Define Mode 0

User Key Define Key Define Key

il g I s N (I i I
[Wavelength i To terminate the user key define mode, To terminate the user key define mode,
N e Vecuun e j press the <UNDO/LOCAL> key. press the <UNDO/LOCAL> key.
f= Tap the menu you want to
More 1/4 - @ register. More 1/3 J

Note

As a general rule, you can only register the menus that appear after clicking a panel button of the
FUNCTION screen. You cannot register the sub menus that appear after clicing 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.

IM AQ6361-01EN
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8.2 Locking the Buttons

This feature prevents the instrument from being operated using buttons other than those registered
as user keys.
For details on how to register user keys, see section 8.1, “Registering User-Defined Menus.”

Procedure

Locking the buttons

7. Click E Function . The FUNCTION screen appears.
2. Click SYSTEM. The SYSTEM menu appears.
3. Clic More to display the More 3/4 menu.
4. Clic Operation Lock. A password input window appears.
To cancel the operation, clic the “X” in the upper right of the window.
5. Enter the password. The default password is “1234.”
6. Clic LOCK. A message appears stating that the buttons have been locked, and the menu
changes to the USER menu.
'|§:| Function T Function ™ Function T Function
Uncal Lock
Waml"goﬁ ———)
e il Paomierd -t Change the
Wavelength vl Display | password.
<5h.ﬂ o J
0.000nm| 2|
Level Shift Color Mode
0.000dB| [Color[f%W PASSWORD ? 0
Language
English) input new value
Set Clock J ~ E |:|
= B~
_\:Iavelength ‘Sfcekration J - E E -
I Enter
= | LI
More 1/4 More 3/4 Return More 1/3
-1 )
Note

If no user keys are registered, nothing will appear on the USER menu.
» While the buttons 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 8.10, “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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8.2 Locking the Buttons

Changing the password
6. Clic Change Password. A password input window appears.
7. Enters a new 4-digit password. A window appears for reentering the new password.

8. Reenter the password entered in step 7. 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 buttons

7. Click 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. Clic 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.

'E Function

[T
S PASSWORD ? Qo
-

input new value
A== 2]
[ a]
[+][s][e]

|
L0000
]

Enter

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, click 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 AQ6361-17EN).
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8.3 Measurement Items

Procedure

Wavelength calibration

>

The instrument has a built-in reference light source for wavelength calibration, 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 I'étalonnage de
la longueur d'onde. 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.

Calibrating the wavelength using the built-in reference light source
Connect the instrument’s optical input connector and optical output connector using a 9.5/125 ym
SM (single mode) optical fiber.

Click ™I Function . The FUNCTION screen appears.
Click SYSTEM. The SYSTEM menu appears.
Clic Wavelength Calibration.

Clic Built-In Source.

O N LW NN

Clic Execute. Wavelength calibration is executed. It will take a few minutes for the wavelength
calibration to complete. After the calibration finishes, the original screen appears.

If you clic CANCEL while the wavelength calibration is in progress, it will be canceled.

R Function [ R l
Built-i

Wavelength bxternal
Calibration » Laser
1552.116nm|
Wavelengtn Beternal
Shift Gas Cell
0.000nm| 1552.116nm|
Level Shift Emission
e

0.000dB| 1473.684nm|

il

Wavelength
in

0 ocuum

Wavelength

System Calibration

Execute

)

More 1/4 J Lcancel
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8.3 Measurement Iltems

Note
« When you turn on the instrument, be sure to calibrate the wavelength after the instrument warms up.

* When using this instrument for the first time or when using it after it has been subjected to large vibration,
be sure to adjust the alignment after it warms up.

+ If the instrument’s wavelength error is greater than or equal to 20 nm, wavelength calibration using the
built-in reference light source is not possible.
(Because readjustment is required, contact your nearest YOKOGAWA dealer.)

Calibrating the wavelength using an external light source
In addition to the built-in reference light source, the 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
Gas cell absorption line type
* When using a reference light source with multiple absorption lines if the instrument’s
wavelength deviation is greater than the wavelength spacing of the absorption lines (because
the adjacent absorption line will be assumed to be the reference wavelength)
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 9.5/125 ym SM (single mode) optical fiber.

Light source AQ6361

[

?imt o000

]
|
|

SM optical fiber cable (9.5/125 pm)

IM AQ6361-01EN 8-5
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8.3 Measurement Items

» Setting the type of external light source and the calibration wavelength value

2. Click \JFunction  The FUNCTION screen appears.

3. Click SYSTEM. The

SYSTEM menu appears.

4. Clic Wavelength Calibration.
Set the type of external light source (laser or gas cell absorption line) and the calibration

wavelength value. There

* Laser type

5. Clic External Laser

are two ways to set the wavelength value:

. Awindow appears for setting the wavelength of the external light source.

6. Set the laser wavelength value on the setting window. The wavelength ranges that can be set

are as follows:

Standard wavelengt

h model: 1200 nm to 1700 nm

Wavelength extended model: 700 nm to 1700 nm

If you clic Preset Cal Wavelength, you can select from the preset wavelengths.

7. Clic Execute. Wave
screen appears.

length calibration is executed. After the calibration finishes, the original

If you clic CANCEL while the wavelength calibration is in progress, it will be canceled.

" Function ™ Function

<Wavelengm

Wavelength
Calibration

erna

shift Gas Cell
0.000nm 1552.116nm

Level Shift Emission

Line

0.000d8 1473.684nm

Wavelength
in

Preset Cal
Wavelength

Execute

i [

[System [wavelength
ration

More 1/4 Cancel

— Displays the preset wavelengths.

8-6
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8.3 Measurement Iltems

* Gas cell absorption line type

5. Clic External Gas Cell. A window appears for setting the wavelength of the external light
source.

6. Set the wavelength value of the gas cell absorption line on the setting window. The wavelength
ranges that can be set are as follows:

Standard wavelength model: 1200 nm to 1700 nm
Wavelength extended model: 700 nm to 1700 nm

If you clic Preset Cal Wavelength, you can select from the preset wavelengths.

7. Clic Execute. Wavelength calibration is executed. After the calibration finishes, the original
screen appears.

If you clic CANCEL while the wavelength calibration is in progress, it will be canceled.

E Function '|§:| Function
Built-in
Source
Wavelength External
Calibration # Laser
1552.116nm
\Wavelengtn
Shift
0.000nm|
Level shift
0.000dB| 1473.684nm|
Preset Cal
FVM'E"W 1~ Displays the preset wavelengths
Execute
Wavelength
in
Jad vacuun)
[Wavelength

IM AQ6361-01EN 8-7
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8.3 Measurement Items

* Emission line light source type

5. Clic Emission Line. A window appears for setting the wavelength of the external light source.

6. Set the wavelength value of the emission line light source on the setting window. The
wavelength ranges that can be set are as follows:

Standard wavelength model: 1200 nm to 1700 nm
Wavelength extended model: 700 nm to 1700 nm

If you clic Preset Cal Wavelength, you can select from the preset wavelengths.

7. Clic Execute. Wavelength calibration is executed. After the calibration finishes, the original
screen appears.

If you clic CANCEL while the wavelength calibration is in progress, it will be canceled.

" Function " Function
Built-in ‘

Source

Wavelength External
Calibration ) | Laser
1523.488nm|
Wavelength External
shift Gas Cell
0.000nm 1530 372 nm)|

Level Shift

0.000dB|

Preset Cal |

vergn 11— Displays the preset wavelengths

Res BW
Calibration

Wavelength
n

Pl Vacuum

[System [Wavelength
[Calibration

More 1/4 Cancel

L
kil
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8.3 Measurement Iltems

Setting the auto offset

You can set whether to perform auto offset on the amplifier circuit in the instrument.

Click 'E Function . The FUNCTION screen appears.

Clic Auto Offset Setting. The auto offset setting menu appears.

Clic Auto Offset. The value toggles between On and Off. When set to On, auto offset is

‘—Turns auto offset on or off

-—Set the offset execution

interval when auto
offset is on.

7.
2. Click SYSTEM. The SYSTEM menu appears.
3. Clic More to display the More 2/4 menu.
4.
5.
enabled.
6. Clic Interval to set the auto offset execution interval.
(We recommend the default value of 10 min.)
R Function R Function " Function
Remote |Auto Offset
Interface —
GP-18 Son)
Wavelength GP-1B. Interval
Calibration Setting
) 10min|
\Wavelength Network J
shift Setting
0.000nm|
Level Shift
0.000dB|
[Trig Input
Mode
SmplTrig
[Trig Output
Mode
Offl
\ ;\:tltl_)offsel
i " J g
More 1/4 More 2/4 Return
-] ]
Note

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.

If the Auto Offset is Off, the offset can vary over time, and the level axis performance can degrade.

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. Click ] Function . The FUNCTION screen appears.

2. Click PRESET. A message appears for confirming the execution of the clear operation.

3. Clic Yes. The measured data and parameter settings are cleared. If you do not want to clear
them, clic No. The previous menu will appear.

Are you sure ?

Yes

Preset the instrument Q

IM AQ6361-01EN
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8.3 Measurement Items

Explanation

Wavelength calibration

Executes a wavelength calibration using the internal light source or external light source (laser

beam, gas cell absorption line, 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)

1262.340 nm 1262.685 nm
1365.706 nm 1336.079 nm
1473.281 nm 1473.684 nm
1523.072 nm 1523.488 nm
1529.954 nm 1530.372 nm
1541.840 nm 1542.261 nm
1551.692 nm 1552.116 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-1B, SOCKET, VXI-11) settings

» Wavelength calibration data and alignment adjustment data

» Various type of data saved to internal memory
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8.4 Display Iltems

Setting the UNCAL mark and warning display

7. Click \JFunction . The FUNCTION screen appears.
2. Click SYSTEM. The SYSTEM menu appears.
3. Clic More to display the More 3/4 menu.
4. Clic Uncal Warning. The value toggles between On and Off. When set to On, the UNCAL
mark and warning can be displayed.
™ Function N Function
SvZﬁ'inao; —Turns Uncal warning on or off

y ,

'Wavelength Level Display

shift Digit
0.000nm 2
Level Shift Color Mode
0.000dB| [Color[:2A%
Language

English
Set Clock J

User Key'
Define

y
Wavelength Operation
in Lock

I3 vacuum
= |
More 1/4 J More 3/4 J

Turning the display off

This function temporarily turns the display off.

7. Click TIFunction . The FUNCTION screen appears.
2. Click SYSTEM. The SYSTEM menu appears.

3. Clic Display Off. The display turns off.

'|‘:| Function 'h Function
Remote
Interface
GP-1B|
Wavelength GP-1B
Calibration Setting
y
'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
I3 Vocuum
= |
More 1/4 j More 2/4 J

If you click a panel key or move the mouse, the display will turn on.

dnjag wajsAs n
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8.4 Display Items

Changing the displayed language

You can set the language of the menus and setting windows to English or Chinese.

7. Click \JFunction  The FUNCTION screen appears.
2. Click SYSTEM. The SYSTEM menu appears.
3. Clic More to display the More 3/4 menu.
4. Clic Language.
5. Clic English or Chinese.
If you do not want to change the setting, clic Return.
N Function R Function R Function
a—English
ey J o J %—Chinese

Englist

User Key
Define

Operation
Lock

Language
h)

P vecuum

= F1| |

More 1/4 J More 3/4 J rmum

Correcting the displayed values

Setting the amount of wavelength shift

[Wavelength
in

—Returns to the previous menu

7. Click \JFunction The FUNCTION screen appears.
2. Click SYSTEM. The SYSTEM menu appears.
3. Clic Wavelength Shift. A window appears for setting the amount of wavelength shift.
4. Enter the amount of wavelength shift on the window.
™ Function
%—Wavelength shift

Level Shift
0.000dB|

Wavelength
in

I vacuum

More 1/4 J
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8.4 Display Items

Setting the amount of level shift

7. Click \JFunction ' The FUNCTION screen appears.
2. Click SYSTEM. The SYSTEM menu appears.
3.  Clic Level Shift. A window appears for setting the amount of level shift.
4. Enter the amount of level shift on the window.
'|§:|Functinn
o S'::m@ —Level shift
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.

1.

NS

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).

Connect the light source and the instrument using an optical fiber cord and set the
instrument’s resolution to 2 nm.

Perform a measurement to determine the peak level.

Disconnect the optical fiber cord from the instrument and connect it to a light power meter to
measure the light power.

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.

IM AQ6361-01EN

8-13

dnjag wajsAs n



8.4 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 click 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.
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8.5 Ethernet Communication

Procedure

Configuring the communication interface

Click 'E Function . The FUNCTION screen appears.

Clic Remote Interface. The Remote Interface menu appears.
Clic NETWORK (SOCKET) or NETWORK (VXI-11) to set the communication interface to

7.

2. Click SYSTEM. The SYSTEM menu appears.
3. Clic More to display the More 2/4 menu.

4.

5.

Ethernet.
7 Function [ Raro | 7 Function
Inlt\TlrE?(CSEOCKETJ »

y
'Wavelength
Shift

0.000nm|

Socket communication

—VXI-11 communication

Level Shift

0.000dB|

=

Remote
interface
n

Wavelength [Auto Offset
in Setting
I3 Vocuum
More 1/4 j More 2/4 J

IM AQ6361-01EN
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8.5 Ethernet Communication

Configuring the network settings

N W NN

Click ™I Function . The FUNCTION screen appears.
Click SYSTEM. The SYSTEM menu appears.
Clic More to display the More 2/4 menu.

Clic Network Setting. The Network Setting menu appears.

n
Air NEE

S Function ™ Function " Function
Remote [TCP/P |
e ) Setting ]—Set the TCP/IP parameters.
[Wavelength GP-1B. ‘ Remote
Calibrat setting Pt —Set the port number.
T Sewing J = w1 _Set the command format.
0.000nm| AQ6361'
e = —‘—Set the user account
0.000dB| J -
Display Off Remote . .
Monitor —J‘—Conflgure the remote monitor.
[Trig Input Folder .
vode Sharing 1_set folder sharing.
Smpl Tng DlsabIeJ
ITrig Output Web Server
Mode
9 )
Wavelength [Auto Offset TIMEOUT ‘ .
i seting < —-—Set the timeout.

Infinite

T

Network.
= | E

More 1/4

J’ More 2/4 J [{e{um ‘

Setting the TCP/IP parameters

5. Clic TCP/IP Setting. The TCP/IP setting menu appears.
Configure IPv4 and IPv6 according to the network you are using.

Setting the IPv4

6.

7.

8.

Clic AUTO (DHCP) or MANUAL.
To use a DHCP server, select AUTO (DHCP).

If you select MANUAL, set the IP address, subnet mask, and default gateway. If you
select AUTO, proceed to step 9.

Clic the IP address, subnet mask, and default gateway input boxes. A setting window
appears.

Set the IP address, subnet mask, and default gateway on the setting window.

Setting the IPv6

6.
7.

Clic AUTO or MANUAL.

If you select MANUAL, set the IP address, subnet prefix length, and default gateway. If
you select AUTO, proceed to step 9.

Clic the IP address, subnet prefix length, and default gateway input boxes. A setting
window appears.

Set the IP address, subnet prefix length, and default gateway on the setting window.

IM AQ6361-01EN



8.5 Ethernet Communication

When you finish setting all the items, clic Done.

TCP/IP Setting [x| " Functon
A
A.1Pv4 SETTING
IPv4: OENABLE O DISABLE v
OAUTO(DHCP) OMANUAL
eaooress| [ [ [ ] -
SUBNET MASK: l:l l:l l:l |:| <
DEFAULT GATEWAY: |:| |:| |:| |:| Select
B. IPv6 SETTING
IPv6: ODISABLE
OAUTO  ©@MANUAL

Done
IP ADDRESS: ‘2001 :0bd8:0000:0012:0000:0000:0000:0000 ‘

SUBNET PREFIX LENGTH: e
Isemng
DEFAULT GATEWAY: \2001 :0db8:0000:0012:0000:0000:0000:1230 \ I—

Cancel

Setting the port number (not used with the VXI-11)

5. Continuing from step 4, clic Remote Port No. A window appears for setting the port number.

6.

Set the port number on the setting window.

Setting the user account (not used with the VXI-11)

5.

6.

© %

Continuing from step 4, clic Remote User Account. The Remote User Account menu
appears.

Clic User Name. A keyboard appears.
The default value is anonymous.

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.

Clic Password. A keyboard appears.

Enter the password using up to 11 alphanumeric characters.

™ Function R Function

TCP/IP User Name

setting J amnymousj—‘—Set the user name.

Remote Password

Port No. 1 set the password.
10001 ywwwwwj

Command
Format
AOR3AT

|Account

Remote User J

Monitor j

Folder
Sharing
Disable]

[Web Server J

TIMEOUT

Infinite|
[Remote User
[Network laccount
Setting

Return retum

IM AQ6361-01EN
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8.5 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.

5. Continuing from step 4, clic Remote Monitor. The remote monitor setting menu appears.

6. Clic Monitor Port. The value toggles between On and Off. A remote monitor can be connected
when the setting is on.

7. To disconnect the remote monitor, clic Disconnect. The monitor will be disconnected from the

PC.
T Function ™ Function
= J M[’"i“"Z";—Turns monitor port on or off
Fort . -—Port number (fixed to 20001)

10001

Command
Format
AOR3RT

Disconnect
|Account

Remote User J

—;—Disconnects remote monitoring

Monitor j

Folder
Sharing
Disable|

[Web Server J

i

TIMEQUT

Infinite|
Remote
Network [Manitor
Setting
Return

Setting folder sharing
The user area folder of the instrument’s internal memory can be shared with a PC.

Return

5. Continuing from step 4, clic Folder Sharing. The Folder Sharing menu appears.

6. Clic Read Only. Directory sharing is enabled.
Clicing Disable will disable folder sharing.

N Function " Function
[TcpaP Disable
Setting
Remote Read Only
Port No.

10001
Command
Format

AQ6361

1

Remote User
(Account

Remote
Monitor

[Folder
Network ISharmg

Return Return
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8.5 Ethernet Communication

7. Connect your PC to the ETHERNET port on the rear panel of the instrument.

AQ6361

0
;) Ethernet Cable
-

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.

PC

“'I”IE

Note
* Be sure to use a straight cable through a hub when connecting a PC to the instrument.
Performance cannot be guaranteed if a 1-to-1 connection is made with a cross cable.
* When using a UTP (straight) cable, make sure that it is a category 5 cable.

8. On your PC, run a Windows folder management program (e.g., File Explorer).

9. 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

‘ - O ><°|

« v 4 B Network > 192.1680.1 v o O Search 192.168

# Quick access. User
.

@ OneDrive -
[ This PC
1 3D Objects
[ Desktop
[ Documents
& Downloads
D Music
[&=] Pictures
B Videos

i Local Disk (C2)

b Network
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8.5 Ethernet Communication

Setting the remote timeout (not used with the VXI-11)
5.  Continuing from step 4, clic Time Out. A setting window appears.

6. Set the timeout value on the setting window.
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8.5 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 clic 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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8.5 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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8.6 Web Server Feature

Procedure

7. Click \JFunction . The FUNCTION screen appears.

2. Click SYSTEM. The SYSTEM menu appears.

3. Click More to display the More 2/4 menu.

4. Click Remote Interface. The Remote Interface menu appears.

Setting the IP address and user account
5. Set the IP address and user account according to section 8.5.
The default IP address of this instrument is 192.168.1.100, and the user name is anonymous.

Configuring the Web server
6. Click Web Server. A Web server setting menu appears.

7. Click Web Server. The value toggles between On and Off. When ON, you can connect with
the Web server feature.

8. Change the port number if necessary. Normally, the default value of 80 is used.

Click Port No. A window appears for setting the port number. Set the port number on the
setting window.

When you change the port number, the Web server feature will restart.

R Function ™ Function
[Tcpp J Web Server

— Turns Web server on or off

Setting

Off @

Remote Port No.
Port No.
10001

— Port number

@
NO |

‘Command
Format
AQ6361'

Remote User
|Account

Remote

Monitor

Folder

Sharing
Disablel

|Web Server ’
Infinite|
Web server
Network I
[setting
T
urn

ﬁ Return

Connecting to the instrument from a PC
9. Write the IP address of this instrument in the address box of the PC’s Web browser.
Example: http://192.168.1.100

If the connection is successful, an authentication dialog appears.

Note

If you set the port number to a value other than the default of 80, specify the port number after the IP
address.
Example: http://192.168.1.100:port number
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8.6 Web Server Feature

70. Enter the user name and password of the user account you have set up in the authentication
dialog. If you set “anonymous” as the user name, enter “anonymous” as the user name in the
authentication dialog. You do not need to enter a password.

The Web server feature screen appears on the PC.

File download screen
Remote control screen
Remote view screen

Home screen (this screen)

-
m e @ 'R - O

YOKOGAWA ¢ | Optical Spectrum Analyzer

Home Instrument Home

Remote View

AQB361

Remote Control

File download

Reboot

ShutDown

Turns off the power to the connected AQ6361
Restarts the connected AQ6361

Remote view

77. Click Remote View. A remote view screen appears.

Set the display update rate.
Refreshes the display
Saves the displayed screen
Displays a screen to write on image
| Fits the width of the browser window

2 @ D ote V| x = = o
@ e ¢ [D = @ 8 - O
500miec/frame Update Fitto dtsplay
Home B

Rem

Remote Control

File download

Reboot
ShutDown
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8.6 Web Server Feature

* Writing on an image

72. Click Draw. A screen appears that allows you to manually write on the image.

Select draw or text.
Select the color (black/white/red/yellow/green/blue).
Clears the written lines and text
| Saves as image data

[Sﬁ’r

O || 0sA-Rema v x| 1 osa

Minimum

Closes the writing screen.
Reloads the image

Images with lines or text written on them can be saved to a PC as image data. The save
location is the folder specified in the browser’s download settings. Usually it is “C:\Users\
username\Downloads” (Download).

Remote control
71. Click Remote Control. A remote control window appears.

Set the display update rate.
Refreshes the display
Saves the displayed screen
Displays a screen to write on image

Fits the width of the browser window
|

;ITDID o

]

hm = ® -
YOKOGAWA 4 |  Optici|l Spectrum Analzer _

500msec/frame Update Save Draw Fit to display

Q

@ @ @ | Control panel
@

& @ e
) e

euore

Home

Remote View

Y
)

0)— ()
Remote Contro

File download

B @
S@C@

— Display screen

Reboot

ShutDown
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8.6 Web Server Feature

You can change settings and display screens by operating the control panel and display
screens.

Downloading files
71. Click File download. A file download screen appears.

Select the check boxes for the files and folders you want to download to your PC, and click
Download.

Using the Web server feature, you can control the instrument from a PC and download data stored
in the internal memory of the instrument to a PC.
For initial setup via the Web server after purchase, connect using the default IP address. For detail,
see the Getting Started Guide, IM AQ6361-02EN.

Home

The following information is displayed for the AQ6361 connected to the PC.
Device Model The model name.

Manufacturer Yokogawa Test & Measurement Corporation

Serial Number Serial No.

Hostname Computer Name

MAC Address MAC address

IP Address IP address

Firmware Revision Firmware Version

Remote View
Displays the waveform being measured by the instrument. You cannot use the mouse to control the
screen or change settings.

Remote Control
Displays the waveform being measured by the instrument and the panel to be controlled. You can
use the mouse to control the screen and change settings.

File download

Data stored in the internal memory of the instrument can be downloaded to a PC. The

download location is the folder specified in the browser’s download settings. Usually it is

“C:¥Users¥username¥Downloads” (Download).

» Multiple data can be downloaded at once.

* Folders can be zipped and downloaded.

» The maximum download size at one time is 30 MB (equivalent to All TRACE with 200001
samples).

» Data stored in external memory cannot be downloaded.
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8.7

NN

O NS

Sounding the Buzzer

Procedure

Click ™I Function . The FUNCTION screen appears.
Click SYSTEM. The SYSTEM menu appears.

Clic More to display the More 3/4 menu.

Clic Buzzer. The Buzzer menu appears.

Clic Click or Warning. Each time you clic, the value switches between ON and OFF. When
set to ON, the buzzer sound is enabled.

More 1/4
-

1 Function R Function ™ Function
Uncal Click ‘
Warning |
i On| Off‘
Wavelength Buzzer [Warning ‘
Calibration —
Off [l
Wavelength T ——
Shift Digit
0.000nm 2|
Level Shift Color Mode
0.000dB| [Color %W
Language
English|
Set Clock J
Res BW User Key
Calibration Define
Operation
in Lock
Air R

More 3/4

Buzzer
rmum

—Buzzer when a button on the Function screen is operated

—Warning display buzzer
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I 8.8 Displaying Manuals with the Help Feature

Procedure

7. Click \JFunction  The FUNCTION screen appears.
2. Click HELP. An explanation appears for the displayed menu.
3. Tofinish, click any panel key.
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8.9 Viewing the System Information

Procedure

Viewing the system information

Click "I Function . The FUNCTION screen appears.
Click SYSTEM. The SYSTEM menu appears.

Clic More to display the More 4/4 menu.

N W N

Clic System Information. The system information appears.

&

Clic Return to return to the previous menu.

[ 3 R N // AQ6361 OPTICAL SPECTRUM ANALYZER //, 2025 Feb 20 16:46 s Function
I Function 1 Function TRA T1550.0050nm 9.92dBm A [LAFX o
LED {Eﬁ \0001: 1550.0950nm 9.92dBm 0.0000nm 0.00dB
System Information
Wavelength System Log
Wavelengtt | <SOFTWARE VERSION>
o MAIN(PRG): R00.33 )
Wavelength q CONTROL(PRG): R00.23
Shift 1 .
0.000nm| FPGA: R69.10
— MOTOR(PRG): RO1.05
0S: R00.93
0.000dB|
Parameter Gin|| <SYSTEM INFORMATION:> 1 icenses
Initialize I MODEL CODE: AQ6361-20-EW-L1-C01-D
SERIAL NO:: 917509232 7
System
Information J L A MAC ADDRESS:
DHCP ENABLED(IPv4): No
---------- 1P ADDRESS(IPVA): 0.0.00 [
04[] SUBNET MASK(IPV4): 0.0.0.0
Wavelength Shut Down DEFAULT GATEWAY(IPv4): 0.0.0.0 tﬂasd;)te
in 10.0 | . —
»ir 48D AUTO(IPVE): Yes
5041 IP ADDRESS(IPV6): |
W\T | l|  SUBNET PREFIX LENGTH(IPV6): I
- DEFAULT GATEWAY(IPV6): ; —
More 1/4 More 474 o COMPUTER NAME:
1547 602nm
RES [LVL |WL |NOI Jll AUT | AUT | AUT |AUT | SWP | SMO <
v v EEEIEEER IR - |

dnjag wajsAs
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8.9 Viewing the System Information

Displaying or clearing the system log and copying to USB
memory

Viewing the system log
5.  Continuing from step 4, clic System Log. The System Log menu appears.
6. Clic View. The system log is displayed on the screen.

7. Clic Done to return to the previous menu.

= 1
// AQ6361 OPTICAL SPECTRUM ANALYZER // 2025 Feb 21 13:57 E Function

'h Function

‘ ‘ > System Log 0
14

start 202502171558

System Log Clear CI model 202502171558, AQ6361-20-EW-L1-C01-D,9022C0162
ear end 202502171745

start 202502181702
model 202502181702,AQ6361-20-EW-L1-C01-D,9022€0162

[View ‘

I

Save to

useiemory - —Saves to end 202502181733
USB start 202502191333
model 202502191333, AQ6361-20-EW-L1-CO1-D,9022C0162
memory end 202502191722
start 202502201046

model 202502201046 ,AQ6361-20-EW-L1-C01-D,9022C0162
end 202502201351
start 202502201351
model 202502201351,AQ6361-20-EW-L1-C01-D,9022C0162
end 202502201734

Update start 202502211354
(I\?elwnrk) model 202502211354, AQ6361-20-EW-L1-C01-D,9022C0162

(USB)

Update ‘ ‘

ISystem

e

=3 &) =

Return Return I_
Done

Clearing the system log

8. Clic Clear. When a confirmation message appears, clic Yes. The system log will be cleared.

Saving the system log to USB memory

9. Connect a USB memory device, and then clic Save to USB Memory. The system log will be
saved to the USB memory device.

File name: SystemLog.txt
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8.9 Viewing the System Information

Viewing the open source software (OSS) license

&

Continuing from step 4, clic Licenses. The Licenses menu appears.

6.

From the list showing the firmware and installed applications, clic the software you want to
view the license information of, or move the cursor to the software and clic Select.

The OSS license information will appear.

7. To close the license information, clic the “X” in the upper right of the window.

'|§:| Function

™ Function

// AQ6361 OPTICAL SPECTRUM ANALYZER //

A -

]—Move the cursor

<Meas. Congition:

START||  Licenses

RES| 1A
100 | | Firmware | ==
DFB-LD Test ‘ ,,,,,
aom] fip || Solect )
FP-LD Test | |- PISP|HY§ the OS.S
license information

SClaser Test ||

Support file builder ‘

\
\
\
soo| | LED Test ||
\
\
\

WDM Test ‘

700 PAGE 1/1 I

Close
\Window
-90.0]
600.000nm in Vacuum 1150.000 nm 110.00nm/D 1700.000 nm
RES [LVL |WL |NOI A AUT |AUT | AUT | AUT | SWP | SMO reT | scL B
COR |SHF | SHF | MSK -2 Sl ANA |SRC |REF |CTR [1-2 |OTH 2
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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8.10 Resetting the Instrument to Its Factory Default
Settings

Procedure

7. Click TIFunction . The FUNCTION screen appears.
2. Click SYSTEM. The SYSTEM menu appears.
3. Clic More to display the More 4/4 menu.
4. Clic Parameter Initialize. A menu appears for setting the items to be initialized.
5. Select the initialization type according to the items you want to initialize.
6. Clic Execute. Initialization is executed.
To cancel, clic Cancel.
"] Function " Function R Function
‘ ‘ N J = —‘—Initialize parameters.

Wavelength
Calibration

Wavelength
Shift

Cal Data I . .
Clear —Initialize calibration data.

0.000nm|

Level Shift (Al Clear
0.000dB|

Parameter
Initialize

T L |

—Initialize parameters and calibration data.

Wavelength
in

I vacuum

WW |

i
More 1/4 J More 4/4 J fancel

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.
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8.10 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

Standard wavelength model (-SW)

Function Default value Maximum value Minimum value

Center (nm) 1450.000 1700.000 1200.000
(Center (THz)) (213.0878) (250.0000) (176500)
Start (nm) 1200.000 1700.000 950.000
(Start (THz)) (176.3485) (250.0000) (139.750)
Stop (nm) 1700.000 1950.000 1200.000
(Stop (THz)) (249.8270) (286.7500) (176.500)
AUTO CENTER Off/On Off - -

Extended wavelength model (-EW)

Function Default value Maximum value Minimum value

Center (nm) 1200.000 1700.000 700.000
(Center (THz)) (302.3117) (428.0000) (176.5000)
Start (nm) 700.000 1700.000 200.000
(Start (THz)) (176.5617) (428.0000) (50.7500)
Stop (nm) 1700.000 2200.000 700.000
(Stop (THz)) (428.0617) (553.7500) (176.5000)
AUTO CENTER Off/On Off - -

SPAN

Standard wavelength model (-SW)

Function Default value Maximum value Minimum value

Span (nm) 500.0 500.0 0/0.1
(Span (THz)) (73.48) (73.50) (0.00)
Start (nm) 1200.000 1700.000 950.000
(Start (THZz)) (176.3485) (250.0000) (139.7500)
Stop (nm) 1700.000 1950.000 1200.000
(Stop (THz)) (249.8270) (286.7500) (176.5000)
Onm Sweep Time Minimum 50 Minimum

Extended wavelength model (-EW)

Function Default value Maximum value Minimum value

Span (nm) 1000.0 1000.0 0/0.1
(Span (THz)) (251.50) (251.50) (0.00)
Start (nm) 700.000 1700.000 200.000
(Start (THZz)) (176.5617) (428.0000) (50.7500)
Stop (nm) 1700.000 2200.000 700.000
(Stop (THz)) (428.0617) (553.7500) (176.5000)
Onm Sweep Time Minimum 50 Minimum

IM AQ6361-01EN
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8.10 Resetting the Instrument to Its Factory Default Settings

LEVEL

Function Default value Maximum value | Minimum value

-10.0 (Lo 30.0 (Lo -90.0 (Lo

Reference Level (100 yW ELinge)ar)) (1000 mV\§ (L?n)ear))(‘l 00 pW((Lir?gar))
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

SETUP

Function

Default value

Maximum value

Minimum value

0.05 (Standard model -10)

Resolution (nm) 1 2 0.03(High performance
model -20)
Sensitivity Mode
(RAPID/TRAD) RAPID
Sensitivity Sensitivity Select RAPID2 - -
Sensitivity Level Approx. ~60 -48 -7
(dBm) Y (varies depending on the | (varies depending | (varies depending on the
instrument) on the instrument) instrument)
Average Times 1 999 1
Sampling Points (Auto) Auto - -
. . Calculation value of
Sampling Points <Sampling Points Auto> 200001 101
. Calculation value of
Sampling Interval (nm) <Sampling Points Auto> SPAN/100 0.002
Pulse Light Measure Off - -
Edge (Rise/Fall) RISE - -
Trigger Delay (us) 0 100000 0
Setting Trig Input Mode Smpl Trig - -
Trig Output Mode Off - -
Horizontal Scale (nm/THz) nm - -
Resolution Correction (Off/On) Off - -
Smoothing (Off/On) Off - -
Fiber Connector (Norm/Angled) Norm - -
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8.10 Resetting the Instrument to Its Factory Default Settings

ZOOM

Standard wavelength model (-SW)

Function Default value Maximum value Minimum value Notes

Zoom Center (nm) 1450.000 1700.000 1200.000

(Zoom Center (THZz)) (213.0878) (250.0000) (176.5000) The Center,
Zoom Span (nm) 500.0 500.0 0.1 Span, Start, and
(Zoom Span (THz)) (73.48) (73.50) (0.01) Stop values are
Zoom Start (nm) 1200.000 1699.950 950.000 not saved in the
(Zoom Start (THz)) (176.3485) (249.9950) (139.750) setup data file
Zoom Stop (nm) 1700.000 1950.000 1200.050 (STD extension).
(Zoom Stop (THz)) (249.8270) (286.7500) (176.5050)

Overview Display (Off/L/R) R - - -

Extended wavelength model (-EW)

Function Default value Maximum value Minimum value Notes
Zoom Center (nm) 1200.000 1700.000 700.000
(Zoom Center (THZz)) (302.3117) (428.0000) (176.5000) The Center,
Zoom Span (nm) 1000.0 1000.0 0.1 Span, Start, and
(Zoom Span (THz)) (251.50) (251.50) (0.01) Stop values are
Zoom Start (nm) 700.000 1699.950 200.000 not saved in the
(Zoom Start (THz)) (176.5617) (427.9950) (50.7500) setup data file
Zoom Stop (nm) 1700.000 2200.000 700.050 (STD extension).
(Zoom Stop (THZz)) (428.0617) (553.7500) (176.5050)
Overview Display (Off/L/R) R - - -
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8.10 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) - -
Calculate 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 AQ6361 OPTICAL i i
SPECTRUM ANALYZER //
Noise Mask OFF - R
Mask Line (VERT/HRZN) HRZN - -
Trace Highlight Off - -
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8.10 Resetting the Instrument to Its Factory Default Settings

MARKER
Function [:szlaul::t Maximum value Minimum value Notes
Maker Active (Off/On) Off - - The Maker Active
and Set Marker
values are not
(Set Marker) (Set) 1 1024 1 saved in the
setup data file
(STD extension).
. Normal
(Marker Setting) Maker - - -
WL=1700.0000 WL=1200.0000 JStandard
(FREQ=249.82705) (FREQ=176.34850) model (-SgW)
Line Marker 1 (Off/On) Off Extended
WL=1700.0000 WL=700.0000 wa)il(ealgnZth
(FREQ=428.27494) (FREQ=176.34850) model (-EW)
WL=1700.0000 WL=1200.0000 JStandard
(FREQ=249.82705) (FREQ=176.34850) model (—S?W)
Line Marker 2 (Off/On) Off Extended
WL=1700.0000 WL=700.0000 Wa’;g,gnzth
(FREQ=428.27494) (FREQ=176.34850) model (-EW)
LOG=50.00 LOG=-210.00 Wsat\f‘;:ﬁ“:h
(LINEAR=1.000E+05 mW) | (LINEAR=0.000pW) model (—SgW)
Line Marker 3 (Off/On) Off Extended
LOG=50.00 LOG=-210.00 wavelength
(LINEAR=1.000E+05 mW) | (LINEAR=0.000pW) model (-EW)
LOG=50.00 LOG=-210.00 Wzt\f‘;:ﬁ“:h
(LINEAR=1.000E+05 mW) | (LINEAR=0.000pW)| -~ (-ng)
Line Marker 4 (Off/On) Off Extended
LOG=50.00 LOG=-210.00 wavelength
(LINEAR=1.000E+05 mW) | (LINEAR=0.000pW) model (-EW)
Marker Display Offset - - -
Marker Auto Update (Off/On) Off - - -
Marker Unit (nm/THz) nm - - -
Search/Ana Marker L1-L2 (Off/
Off - - -
On)
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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ANALYSIS
Function Default value Maximum | Minimum Notes
value value
Spec Width THRESH - - -
Analysis 1 DFB-LD - - -
Analysis 2 WDM - - -
Spec Width Thresh 3.00 50.00 0.01 -
TRACE&TABLE/ 'The Switch Display
. . TABLE/TRACE/ values are not saved in
(Switch Display) | 5p ApH8 TABLE/ TRACE&TABLE - - the setup data file(STD
GRAPH extension).
Auto Analysis (Off/On) Off - - -
Search/Ana L1-L2 (Off/On) Off - - -
Search/Ana Zoom Area (Off/On) On - - -
1528773 | 1698.541 | 120000 | Standardwavelength
model (-SW)
Start (nm) Extended wavelength
1528.773 1698.541 700.450 model (-EW)
1560.606 1698.541 | 1200.00 | Standardwavelength
model (-SW)
Grid Setti Stop (nm) Extended wavelength
rid Setting 1560.606 | 1698.541 | 700.450 9
model (-EW)
Standard wavelength
Reference Frequency 192.10 250.00 176.50 model (-SW)
(THz) Extended wavelength
192.10 428.00 176.50 model (-EW)
Spacing (GHz) 50.000 999.999 0.100 -
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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 - -
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
m 5 (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
n SIDE MODE POWER (TRACE
DATA/NORMALIZED ( TRACE DATA ) )
(BANDWIDTH) 0.10 1.00 0.01
ALGO (RMS/PK RMS) RMS - -
alw THRESH 20.00 50.00 0.01
el K 235 10.00 1.00
) (MODE DIFF) 3.00 50.00 0.01
&
< 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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8.10 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

- § (THRESH2) 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 (THRESH2) 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 QIKA%(/)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
@ MODE FIT (ON/OFF) OFF - -
& MODE DIFF 3.00 50.00 0.01

ALGO (ENVELOPE/THRESH/ RMS ] ]

ol z RMS/PK-RMS)

1,9 THRESH 20.00 50.00 0.01
i (THRESH2 ) 20.00 50.00 0.01
=y 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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Function

Default value

Maximum value

Minimum value

ITLA

ALGO (ENVELOPE/THRESH/

o4 RMS/PK-RMS) THRESH i i
E T THRESH 20.00 50.00 0.01
@ 5 (THRESH2) 20.00 50.00 0.01
o= K 1.00 10.00 1.00
2 MODE FIT (ON/OFF) OFF ) -

MODE DIFF 3.00 50.00 0.01

SMSR MODE (SMSR1/SMSR2/

SMSR3/SMSR(4) SMSR1 - -
v SMSR MASK 0.00 99.99 0.00
2 MODE DIFF 3.00 50.00 0.01
» SIDE MODE POWER (TRACE

DATA/NORMALIZED ( TRACE DATA ) )

(BANDWIDTH) 0.10 1.00 0.01
&
= SPAN 0.40 500.00 0.01
£

SSER ALGO (IEC Std./CurveFit) IEC Std. - -

MODE DIFF 3.00 50.00 0.01

ANALYSIS AREA 50.00 100.00 0.01
% (FITTING AREA) 50.00 100.00 0.01
% MASK AREA 0.01 100.00 0.01
g FITTING ALGO (GAUSS/ ] i i
o LORENZ/3RD POLY/4TH POLY)
7 BANDWIDTH 1.00 1.00 0.01

SIGNAL POWER (PEAK/

INTEGRAL) ( PEAK ) )

(INTEGRAL RANGE) 10.0 999.9 1.0
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WDM

Function Default value |[Maximum value|Minimum value
130 THRESH LEVEL 20.0 99.9 0.1
W =
ZGE
4l MODE DIFF 3.0 50.0 0.1
own DISPLAY MASK OFF 0.0 -100.0
o NOISE ALGO
< (AUTO-FIX/MANUAL-FIX/ AUTO-FIX - -
= AUTO-CTR/MANUAL-CTR/PIT)
7 NOISE AREA AUTO 10.00 0.01
5 (MASK AREA) - - -
':( (FITTING ALGO (LINEAR/
3 GAUSS/LORENZ/3RD POLY/4TH|  LINEAR - -
g POLY/5TH POLY))
L NOISE BW 0.10 1.00 0.01
Z DUAL TRACE (ON/OFF) OFF - -
DISPLAY TYPE (ABSOLUTE/
o RELATIVE/ ABSOLUTE - -
Z DRIFT(MEAS)/DRIFT(GRID))
~ CH RELATION (OFFSET/
7 SPACING) OFFSET - -
% REF CH HIGHEST 1024 1
-
o OUTPUT SLOPE (ON/OFF) OFF - -
o POINT DISPLAY (ON/OFF) ON - -
OSNR DISPLAY (ON/OFF) ON - -
SIGNAL POWER (PEAK/
2 INTEGRAL) PEAK ) )
E GH 10.0 999.9 1.0
5 (INTEGRAL RANGE) z
o dB - 99.99 0.01
o DEFAULT ] ] ]
& CENTER THRESH
E WAVELENGTH CUSTOM
o)
THRESH 3.00 99.99 0.01
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Function Default value |[Maximum value/Minimum value
=z
mwoo THRESH LEVEL 20.0 99.9 0.1
ZEZ
Z a3k
T W
Swn MODE DIFF 3.0 50.0 0.1
o
Q OFFSET(IN) 0.00 99.99 -99.99
= OFFSET(OUT) 0.00 99.99 -99.99
w ASE ALGO (AUTO-FIX/MANUAL-
[7p] - - -
> FIX/AUTO-CTR/MANUAL-CTR) AUTO-FIX
g FITTING AREA AUTO 10.00 0.01
LS (MASK AREA) - - -
Z|9Q (FITTING ALGO (LINEAR/
= = GAUSS/LORENZ/3RD POLY/4TH LINEAR - -
QIE POLY/5TH POLY))
= POINT DISPLAY ON/OFF ON - -
Z
8 O RES BW (MEASURED/CAL DATA)  CAL DATA - -
Z
L 3E
ouw
P SHOT NOISE (ON/OFF) ON - -
O
) SIGNAL POWER (PEAK/ i )
% Z INTEGRAL) PEAK
= =
ou (INTEGRAL RANGE) 10.0 999.9 1.0
X o
xS SW (ON/OFF) ON - -
L
[0 B
=
<z 9 SW (ON/OFF N - -
ug > ( ) 0
o ; H
T SW (ON/OFF) ON - -
x5 ALGO (THRESH/RMS) THRESH - -
H3 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
« SW (ON/OFF) ON - -
o = - ALGO (THRESH/RMS) THRESH - -
o E THRESH LEVEL 3.00 50.00 0.01
SRS K 1.00 10.00 1.00
g MODE FIT (ON/OFF) OFF - -
MODE DIFF 3.00 50.00 0.01
Wz SW (ON/OFF) ON - -
&N THRESH LEVEL 3.00 50.00 0.01
= MODE DIFF 0.500 50.000 0.001
SW (ON/OFF) ON - -
ALGO (THRESH/PK LEVEL/
x GRID) THRESH - -
s THRESH LEVEL 3.00 50.00 0.01
2 K 1.00 10.00 1.00
o MODE FIT (ON/OFF) OFF - -
5 MODE DIFF 3.00 50.00 0.01
CH SPACE 0.40 50.00 0.00
(SEARCH AREA) 0.01 10.00 0.01
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8.10 Resetting the Instrument to Its Factory Default Settings

Function Default value |[Maximum value/Minimum value
s
O m
E> SW (ON/OFF) ON - -
L
O I
m
T
o
=
EY SW (ON/OFF) ON - -
2L
<
=
T SW (ON/OFF) ON - -

S xO

ElWZ ALGO (PEAK/BOTTOM) BOTTOM - -

i —

o é w THRESH LEVEL 3.00 50.00 0.01

l_

A MODE DIFF 3.00 50.00 0.01
T SW (ON/OFF) ON - -
S ALGO (PEAK/BOTTOM) BOTTOM - -
E THRESH LEVEL 3.00 50.00 0.01

MODE DIFF 3.00 50.00 0.01
SW (ON/OFF) ON - -
X ALGO (PEAK/BOTTOM/BOTTOM
- - -
e LVL/GRID) BOTTOM
@ THRESH LEVEL 3.00 50.00 0.01
e MODE DIFF 3.00 50.00 0.01
) CH SPACE 0.40 50.00 0.00
(SEARCH AREA) 0.01 10.00 0.01
~ I |ALGO (PEAK/MEAN/GRID FIT/
|_ - -
$5<Q |GRID) MEAN
Zh5 g iy |THRESH LEVEL 20.0 99.9 0.1
TUS L | MODE DIFF 3.0 50.0 0.1
OwzZzz
Q" £ |(TESTBAND) 0.100 9.999 0.001
T
o
¥ Z
Lw= SW (ON/OFF) ON - -
o g -
<
=

Y|z E

alfxo SW ON/OFF ON - -

==

L § Z

= | mW g

2 302 THRESH LEVEL 3.0 50.0 0.1

=

@ a9 SW (ON/OFF) ON - -
X5 S | THRESH LEVEL -10.000 30.000 -90.000
0 ® 0 SW (ON/OFF) ON - -
S2% THRESH LEVEL 3.0 50.0 0.1

0o TEST BAND 0.20 99.99 0.01
E SW (ON/OFF) ON - -
£ TEST BAND 0.20 99.99 0.01
B SW (ON/OFF) ON - -
o2 SPACING 0.80 99.99 0.01
of TEST BAND 0.20 99.99 0.01
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Function Default value [Maximum value/Minimum value
I
= , & |ALGO (BOTTOM/NOTCH(P) ] ]
L OZQ |NOTCH(B)GRID FIT/GRID) NOTCH(B)
Z D2 o [THRESHLEVEL 20.0 99.9 0.1
SluZ > [MODE DIFF 3.0 50.0 0.1
Q™ = [(TEST BAND) 0.100 9.999 0.001
=
=0 4
O Z2 W
Eua SW (ON/OFF) ON - -
owa
@z~
=
I
S _ 5 |SW(ONOFF) ON - -
s |C_) I ul =z
|25 54 |ALGO (NOTCH(PYNOTCH(B)) NOTCH(B) - -
T m E [TTiN)
TR < | THRESH LEVEL 3.0 50.0 0.1
=
Slmy2 SW (ON/OFF) ON - -
=IREZ
X » o THRESH LEVEL -10.000 30.000 -90.000
& SW (ON/OFF) ON - -
nk2
2% THRESH LEVEL 3.0 50.0 0.1
So
- TEST BAND 0.20 99.99 0.01
- SW (ON/OFF) ON - -
£ TEST BAND 0.20 99.99 0.01
Ao SW (ON/OFF) ON - -
oz SPACING 0.80 99.99 0.01
oF TEST BAND 0.20 99.99 0.01
43 THRESH LEVEL 20.0 99.9 0.1
W <
ZGhE
£ E MODE DIFF 3.0 50.0 0.1
Ol DISPLAY MASK OFF 0.0 -100.0
Q SEARCH AREA 2.20 10.00 0.01
= SMSR MODE (SMSR1/SMSR2) SMSR1 - -
2 g SMSR MASK 0.00 10.00 0.00
® SIDE MODE POWER (TRACE
a4 - -
z 2 DATA/NORMALIZED) TRACE DATA
=1 (BANDWIDTH) 0.10 1.00 0.01
Z 5 THRESH 20.00 50.00 0.01
W
I
Wogf  |K 1.00 10.00 1.00
oS 8
2 . MODE FIT (ON/OFF) OFF - -
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8.10 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 - - zz;’fs(;gtt:e
file (STD
extension).
Trace File Type Binary - - -
All Trace |File Type CSV - - -
0 Graphics Black&White/ Color/Preset Color Color - - )
3 File Type PNG - -
Date Time ON - -
Label ON - -
Data Area ON - -
Data Condition ON - - -
Trace Data OFF - -
Output Window OFF - -
Write Mode Overwrite - -
Item Select Trace - - -
Auto File Name (Num/Date) Num - - -
APP
Function Default value Maximum | Minimum Notes
value value
Cursor/Scale Cursor Select | C1 (Off) - -
LOGGING ITEM WDM - -
LOGGING MODE MODE2 - -
MINIMUM INTERVAL 1s - -
TEST DURATION 00.00:00:10 T Tt
PEAK THRESH TYPE| ABSOLUTE - -
Logging THRESH(ABS) -60.00 +20.00 -100.00
2 Parameter | THRESH(REL) 20.00 99.99 0.01
8 CH MATCHING A
T'“ Setup THRESH 0.10 1.00 0.01
g TRACE LOGGING OFF - -
DESTINATION
MEMORY INTERNAL - -
Analysis Parameter See the WDM, PEAK, MULTI-PEAK, and DFB-LD
columns of ANALYSIS.
Graph Channel Single -
Table Table Mode CURR - -
Setting (Summary Type) (MAXMIN) - -
Data Display 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)
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SYSTEM
Function Default value Maximum, Minimum Notes
value value
Built-in Source ON - - -
C 1700.000 | 1200.000 Sta”r‘:]i:fe‘l"’(‘fg\’/{/e)”gth
£ |(External Laser) 1523.488, OFF
© 1700.000 | 700.000 Extended wavelength
2 ) ) model (-EW)
©
o 1700.000 | 1200.000 Sta”r‘:;fe‘l’"(?é‘;{g”gth
§’ (External Gas Cell) 1530.372, OFF Extended wavelenath
<@ 1700.000 | 700.000 9
) model (-EW)
®©
= 1700.000 | 700.000 Sta”:grdde‘l"’(a_‘é‘\"/{g”gth
(Emission Line) 1473.684, OFF Extended wavelength
1700.000 | 700.000 model (-EW)
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 AQ6361 - - -
. |IPv4 SETTING AUTO - -
TCP/IP Setting
IPv6 SETTING DISABLE - - The IP add )
e IP address, subnet
Remote Port No. 10001 65535 1024 mask, and default
=2 Command Format AQ6361 - - gateway values are not
£ |Remote User Account’ anonymous - - saved in the setup data
(%} file (STD extension).
x Remote | Monitor Port (Off/On) On - -
o .
% Monitor | Port No. 20001 (FIX) - -
zZ The Folder Sharing
. . value is not saved in
Folder Sharing Disable - - the setup data file (STD
extension).
TIMEOUT Infinite 21600 | O (Infinite) -
Trig Input Mode Smpl Trig - - -
Trig Output Mode Off - - -
— o|Auto Offset (Off/On) On - - -
Lo c
SR E
< 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 (STD
Language English - - extension).

It will be initialized by
Parameter Initialize > All

Clear.
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Function Default value Maximum| Minimum Notes
value value

YR-MO-DY On B B The date and time
Set settings are stored in
Clock MO-DY-YR Off - - the instrument but not in

the setup data file (STD

DY-MO-YR Off _ ) extension).

LED ERROR LED On - - -

* Will not be initialized.
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Appendix

Appendix 1 Grid Table for WDM Wavelength

Some analytical functions refer to the grid table for analysis (see the following table). The instrument
has a table of nominal center frequencies specified by the ITU-T (International Telecommunication
Union-Telecommunication sector) G692.

List of analytical functions with grid tables

Function Item Parameter name Parameter
WDM DISPLAY SETTING DISPLAY TYPE DRIFT(GRID)
FILTER PEAK CROSS TALK ALGO GRID
FILTER BOTTOM CROSS TALK ALGO GRID
WDM FILTER PEAK CHANNEL DETECTION/ ALGO GRIF FIT
NOMINAL WAVELENGTH GRID
WDM FILTER BOTTOM CHANNEL DETECTION/  ALGO GRIF FIT
NOMINAL WAVELENGTH GRID
Note
The unit of the wavelength axis in the grid tables can be set to wavelength or frequency using the MARKER
UNIT setting.

The following table shows the parameter ranges.
Standard wavelength model (-SW)

Type Parameter range

Start frequency 176.5000~250.0000THz
Stop frequency 176.5000~250.0000THz
Reference frequency 176.50~250.00THz
Frequency spacing 0.100~999.999GHz

Extended wavelength model (-EW)

Type Parameter range

Start frequency 176.5000~428.0000THz
Stop frequency 176.5000~428.0000THz
Reference frequency 176.50~428.00THz
Frequency spacing 0.100~999.999GHz

This is a grid table that users can edit.
It is created automatically by setting the start/stop wavelength (frequency), reference wavelength
(frequency), and frequency spacing.
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Appendix 2 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)+\NC
AN =Kx (A2-NC)+A\C

» The spectral width is determined from the following equation.
AN=A2 — M1

» Center wavelength AC is determined from the following equation.
AC=(A2+A\1)/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

App-2
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

Two or more mode peaks

A

Threshold value

i
U VY aemobeFRT ON) S

\f\J = AA ("MODE FIT” OFF) ;%
W //

AM 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
(THRESHIdB]), 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+\1)/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.
AA = 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 + AM)/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 2 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

THRESH1 |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

AA

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 — A1
» Center wavelength AC is determined from the following equation.
AC=(A2+A\1)/2
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Appendix 2 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.

A 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 - M

Center wavelength AC is determined from the following equation.
AC=(A2+\1)/2

IM AQ6361-01EN App-5
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

Three or more valid mode peaks

A

ﬂ Threshold value
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+\1)/2
AM=Kx (M -NC)+\NC
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 2 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

i

Threshold )

\J\J 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 (Ai-Ac)?

> Pi

IM AQ6361-01EN
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Appendix 2 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
v A A\

\N U

|\

UM

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.

AC =

_ D PixA\
> Pi

* Mean wavelength Ac found above is used to find spectrum width AA with the following expression.

AN = Kx

D Pix (Ai-A)?

> Pi

App-8
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Appendix 2 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 — —

f--T

____'____
|
|
|

* The minimum level “LGmin” is obtained. The wavelength of this point assigned to Amin.

+ 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 (THRESHI[dB])| is assigned to AB.
* New AA and AB are obtained by multiplying factor K.
NC=(AB+AA)/2
M=K x (AM-NC)+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

The rightmost wavelength located on the left of Amin and that crosses the level (LOG) of [LGmin

IM AQ6361-01EN
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Appendix 2 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)+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
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Appendix 3 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,
SMSR analysis, and PMD analysis.

SMSR analysis algorithms

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)™ | p

U l/\\This mode peak is within the mask

area, so it is not the side mode.

MASK AREA
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Appendix 3 Details of Each Analytical Function

The analysis algorithm for the SMSR1 mode is as follows:

7. A mode search is performed to determine the mode peak.
2. The wavelength of the main mode is assigned to AA.
3. 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
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
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.

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

App-12
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A

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

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.

Side mode

Main mode (AA)
N

SMSR(L)
SMSR(R)

(AB) ™

Side mode

v (AC)
N

The
7.
2.
3.

N

MASK AREA

analysis algorithm for the SMSR3 mode is as follows:

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
AANL) = AB — AA
AANR) = AC — NA

IMAQ6361-01EN
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Appendix 3 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)

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

AAR) =AC = AA
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Appendix 3 Details of Each Analytical Function

POWER analysis algorithms

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 —10.00 to 10.00 |[dB Compensation value in power
measurement

The algorithm is described below.

POWER = o PN ___ x5 Li + POWEROFFSET

SAMPLE - 1

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 algorithms

The following parameters for DFB-LD light sources are analyzed collectively.
» -XdB WIDTH (Center WL/SPWD)

+ SMSR

* RMS

+ POWER

+ OSNR
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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 daB |-
-XdB : ;
Valid only when ALGO is
CENTER/ | THRESH2 20.00 0.01 t0 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 t0 99.99 nm |-
SMSR MODE DIFF  |3.00 0.01 to 50.00 dB |-
SIDE MODE TRACE DATA/
POWER TRACE DATA | \ORMALIZED ) )
BANDWIDTH [0.10 0.01 to 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 0.01to 10.00 nm |-
MODE DIFF  |3.00 0.01 to 50.00 daB |-
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 nmo|
OSNR
LINEAR/GAUSS/
FITTING LORENZ/3RD
ALGO LINEAR POLY/4TH -
POLY/5TH POLY
NOISE BW 0.10 0.01 to 1.00 nm |-
SIGNAL
POWER PEAK PEAK/INTEGRAL |- -
INTEGRAL
RANGE 10.0 1.0 t0 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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FP-LD analysis algorithms

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
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
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 algorithms

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 )
THRESH 20 0.01 to 50.00 dB
Valid only when ALGO is
MEAN THRESH2 20 0.01 to0 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

For details on the LED analysis algorithms, see the data calculation algorithms for spectrum widths

and power analysis algorithms.

ITLA analysis algorithms

The following parameters for ITLA light sources are analyzed collectively.
+ -XdB CENTER /WIDTH

+ SMSR
« POWER

« SSER/STSSER

The following table shows the details of ITLA 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 gg | Invalid when ALGO s

RMS
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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

0.01 to 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
CurvefFit.

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.

IM AQ6361-01EN
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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 ITLA analysis algorithms, see the data calculation algorithms for spectrum widths,

the SMSR analysis algorithms, and the POWER analysis algorithms.

For the analysis algorithm of SSER/STSSER mode, see the following pages.
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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.

PA Center wavelength (AC)
Main mode (AA)
\ N L
Side mode SSER ALcE]

AB

#B) N el

\/\J U \—/\ This mode peak is within the
mask area, so it is not the
ah ~——"side mode.

MASK AREA
ANALYSIS AREA

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 [GHz].

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]
IM AQ6361-01EN App-21
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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]
e gl Al ﬂ “ l ﬂ i

Main mg\de (AA) PA Center wavelength (AC)

SSER .
Noise power

A
A N\ o e

MASK AREA
FITTING AREA

ANALYSIS AREA

The analysis algorithm for the mode CurveFit is as follows:

1.
2.
3.

93

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 [GHz].

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.

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]
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STSSER analysis algorithms

The largest mode peak is defined as the main mode.

AC
Main mode (PA, AA) PA Center wavelength (AC)

N =

A2 ENNNNE

pt1 pt2 A[dB]

-

MASK AREA

ANALYSIS AREA

The analysis algorithm for the mode STSSER 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 [GHz].

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 ANALY SIS 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 4 WDM Analysis Function

The WDM function provides the analyses of noise level and SNR in each mode within the
measurement range of WDM waveforms.

The WDM SMSR function analyzes the SMSR of each mode of the WDM waveform.
WDM Analysis Function

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

GRID WL: Nearest grid wavelength to the channel

MEAS WL: Center wavelength Ai of the channel

REL WL: Relative wavelength to the nearest grid wavelength 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.

Minimum value for peak/bottom difference during

MODE DIFF 3.0 0.1 to 50.0 dB .

channel detection.
DISPLAY OFF OFF, dBm Levels equal to or below this level are not detected
MASK -100.0t0 0.0 as WDM channels.
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Appendix 4 WDM Analysis Function

SNR Analysis Parameters

Parameter Default Range Unit | Description
AUTO-FIX
MANUAL-FIX
AUTO-CTR Selection of algorithms for noise level
NOISEALGO | AUTO-FIX |y ANUAL- ) measurement.
CTR
PIT
A range of waveform data for use in noise level
analysis is specified as a range centering on
channel wavelengths.
NOISEAREA 1 40nm  |0.01t010.00 |nm | When N_ALGO is:
* AUTO-FIX: "AUTO"
e 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
LORENZ Selection of a fitting algorithm for obtaining noise
FITTING ALGO |LINEAR 3RD POLY - levels.
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
DUAL TRACE | OFF ON/OFF ) from TRACE A. Noise levels are calculated
from TRACE B.

IM AQ6361-01EN
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Appendix 4 WDM Analysis Function

Display parameters

Parameter | Default Range Unit | Description
Setting of the format to display wavelengths, levels,
ABSOLUTE noises, and .SNRS, which are the results of analyses.
DISPLAY RELATIVE ABSOLUTE: Absolute values
ABSOLUTE RELATIVE: Relative values to the grid
TYPE DRIFT(MEAS) DRIFT(MEAS): Drift relative to a past measured
DRIFT(GRID) '
wavelength
DRIFT(GRID):  Drift relative to the grid wavelength
Setting of the format to display wavelengths between
channels and level relative values during DISPLAY:
ABSOLUTE.
CH OFFSET This parameter is valid only when DISPLAY is set to
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
HIGHEST ABSOLUTE and also when CH RELATION is set to
REF CH HIGHEST | ,..x - OFFSET.
HIGHEST: A channel with the highest level is used
as the reference.
b The ****th channel is used as the
reference.
MAXMIN | . ) Pressing the button resets MAX/MIN.
RESET Button valid only when DISPLAY is set to DRIFT.
OUTPUT ON/OFF of the function to obtain the least square
SLOPE OFF ON/OFF ) approximation line of the channel peak.
POINT ON/OFF of the function to display the data range
DISPLAY ON ON/OFF ) used 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
?gvl\\j/é; PEAK :T\IE'I"LI\ETBRAL 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
100 GHz | 1:010999.9 | -~ | from the frequency or peak (XdB lower position).
INTEGRAL or '10 00 for GHz or » Valid when the SIGNAL POWER setting is INTEGRAL.
RANGE dB ’ 0.01 to B | If the set value is Af, the integral is calculated in the
99.99 for dB 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

level

Data range used in the fitting calculation

G

\Fitting Lifie

\\\
L ——
AN
AN
AN
— |
| —

LG

Measured noise level wavelength
mask
area
noise area
7. 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.
2. The wavelength N'i of each mode peak is determined.
3. The center wavelengths A'i of each mode peak that are 2 points down A[dB] to the
left and right from mode peak A'l are determined (When CENTER WAVELENGTH is
DEFAULT THRESH, A[dB] is 3 dB. If CENTER WAVELENGTH is CUSTOM THRESH,
A[dB] is the specified CUSTOM THRESH value.).
4. 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
IM AQ6361-01EN App-27
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Appendix 4 WDM Analysis Function

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:

* 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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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 = (Ni — 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

Note

When PIT 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.

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
\ \

\ \

'h Function

: A :
A £0001: 1553.3250nm -1033dBm Spec Width
A A0002: 1554.1250nm -10.19dBm
A A0003: 1554.9350nm -10:20dBm THRESH|
A A0004: 1555.7450nm -10.09dBm
A_A0005: 1556.5550nm -10:30dBm [Analysis 1
<Meas. Conditions>
DFB-LD)
START{ _1551.135jnm  sTOP 1561.135jnm CENTER{_\556.135)nm spaN{ __ 10.0jnm
REs| 0.1Jnm  SENS{MID | e\ SMPL| 1001(A)
10.0] ¥ )\
wr Ll i DELTAR ™ ~00 29587 [ \ 1] \nnl B
“100| [Analysis
1 o
2300 WDM|
Il I Il I Il LI\ E 1]
500 [ S L R A A /‘\\\/\ I
10.0 \
dB/D \ Parameter
-90.0) Setting
1551.1350m inVacuum  1556.135nm 1.00nm/D 1561.135nm
<WDM ANALYSIS > THRESH: 20.0dB MODE DIFF:3.0dB w 0 Switch
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: -— FALGONERR NOISE BW:0.10nm Display
NO. | WAVELENGTH LEVEL OFFSET WL OFFSET LEVEL OISE SNR TRACE&TABLE
[nm] [nm] [dB] [dB]

-50.729

1

2 1554.1296 -3.2306 -0.298 -50.519 40327

3 1554.9383 10.198 -2.4219 -0.304 -50.334 40.136 n|
4 1555.7463 10.087 -1.6139 -0.192 -50.211 40.124

5 1556.5541 10.299 -0.8062 -0.405 -50.114 39.815

6 1557.3602 -9.894 (REF) (REF) -50.080 40.185

7 1558.1698 10.254 0.8096 -0.359 -50.163 39.909

8 1558.9810 10.664 1.6208 -0.770 -50.342 39.678

RES |LVL WL |NOI
COR | SHF |SHF | MSK

JWl AUT | AUT | AUT | AUT
[ ANA | SRC |REF | CTR

SWP | SMO P
o [e] (o

|Auto
Analysi

More 1/2
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Items to be Displayed When DISPLAY is Set

ABSOLUTE
Results of analyses are displayed with absolute values.

o~ o u s wn

1554.1296
1554.9383
1555.7463
1556.5541
1557.3602
1558.1698
1558.9810

== = 'hFunction
: -An: S .
A A00071: 1553.3250nm 10.33dBm Spec Width
A 20002 1554.1250nm 10.19dBm
A A0003: 1554.9350nm 10220dBm
A A0004: 1555.7450nm -10.09dBm
A_A000S: 1556.5550nm -10.30d8m
<Meas. Conditions>
START{ _1551.135jnm  sTOP 1561.135]nm CENTER{ _1556.135]nm spaN{ _ 10.0jnm
RES; 0.1Jnm  SENS{MID | VG 1] SMPL| 1001(A)
0.0
i i i i i &
-10.
e e
-304
Il Il Il 11 Il I [l 11
50, 0 U 5 OO S O L VO X VUL L W £
100
dB/D Parameter
-90.0 Setting
1551.1350m inVacuum  1556.135nm 1.00nm/D 1561.135nm
<WDM ANALYSIS> THRESH:20.0d8  MODE DIFF:3.0dB Q| [
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: -—- F_ALG:LINEAR NOISE BW:0.10nm Display
NO. | WAVELENGTH LEVEL OFFSET WL OFFSET LEVEL NOISE SNR TRACE&TABLE]
[nm] [dBm] [nm] [dg] [dBm/NBW] [dB]

40.402

-3.2306 -0.298 -50.519 40327 Analysis _
24219 -0.304 50334 40.136 Of S
16139 -0.192 50211 40124

-0.8062 -0.405 -50.114 39.815
(REF) (REF) -50.080 40.185

0.8096 -0.359 -50.163 39.909
1.6208 -0.770 -50.342 39.678

RES |LVL WL | NOI ESel SRC WG AUT | AUT | AUT | AUT [SWP|SMO| | cor | 51 IRSEY
COR | SHF |SHF | MSK [pdel¥l 1-2 el ANA |SRC |REF [CTR |1-2 |OTH =

¢ Explanations of displayed items

NO:
WAVELENGTH:

L

EVEL:

OFFSET WL:

OFFSET LEVEL:

SPACING:
LEVEL DIFF:
NOISE:
SNR:

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 is HIGHEST
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.
* 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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RELATIVE

Of the analytical results, wavelength values are displayed as relative values to the values in
the grid table.

Sl ANA

SRC |REF |CTR |1-2

AUT ‘AUT ‘AUT ‘AUT ‘SWP

SMO <
ERjEaED - |

"7 Function
A Adn: |
[TR A A0001: 1553.3250nm -10.33dBm
[TR A A0002: 1554.1250nm -10.19dBm
[TR A A0003: 1554.9350nm -10.20dBm
[TRA AQ004: 1555.7450nm -10.09dBm
[TR A _AQ005: 1556.5550nm -10.30dBm
<Meas. Conditions>
START{ _1551.135jnm  sTop _1561.135)nm CENTER{ _1556.135)nm span__ 10.0jnm
RES[ 01]nm  sens{MID | VG 1] sMpL{__ 1001(A)
0.0 WDM
rooler i & 5 & # & i W fnglys
Fofe e e e
-30.0) WDM|
L N M R B L] A
500 0 U 51 SOU 0 OO DL VO A L L SO [ A
10.0
dB/D Parameter
~90.0) Setting
1551.135nm in Vacuum 1556.135nm 1.00nm/D 1561.135nm i
<WDM ANALYSIS> THRESH: 20.0dB MODE DIFF: 3.0dB 0 Switch
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: —- F_ALG:LINEAR NOISE BW:0.10nm Display
NO. MEAS WL REL WL MEAS LEVEL NOISE SNR TRACE&TABLE|
[nm] Id [dBm/NBW] [dB)
1 1553.3257 0.0031 - 29 |Auto N
2 1554.1340 1554.1296 0.0044 -10.192 -50.519 40.327 (Analysis e
3 1554.9401 1554.9383 0.0018 -10.198 -50.334 40.136 On
4 1555.7471 1555.7463 0.0008 -10.087 -50.211 40.124
5 1556.5548 1556.5541 0.0008 -10.299 -50.114 39.815 [Rnalysis
6 1557.3634 1557.3602 0.0032 -9.894 -50.080 40.185
7 1558.1729 1558.1698 0.0031 -10.254 -50.163 39.909
8 1558.9831 1558.9810 0.0021 -10.664 -50.342 39.678

NO:

GRID WL:
MEAS WL:
REL WL:

MEAS LEVEL:

NOISE:
SNR:

Explanations of displayed items

Channel number
Grid wavelength of the channel
Center wavelength Ai of the channel

Relative wavelength to the grid wavelengths of the channel

Level (peak level — noise level) of the channel
Noise level of the channel
SNR value of the channel
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DRIFT(MEAS)
Wavelengths measured previously are used as references to display wavelength/level
changes (drifts).

™ Function
A : A-An: IJ
TRA A0007T: 1553.3250nm -10.33dBm
TRA A0002: 1554.1250nm -10.19dBm
TRA A0003: 1554.9350nm -10.20dBm
TRA A0004: 1555.7450nm -10.09dBm
TRA A0005: 1556.5550nm -10.30dBm

<Meas. Conditions>

sTART{1551.135)nm  sTop{_1561.135]nm CENTER{_1556.135)nm seaN__ 100nm

RES] 01]nm  sens{MID | VG 1] sMpL{__ 1001(A)
10.0|
rooler @ @ [ & # & i @
e
=30.4
L Y O O IO O Y A
504 8 U B CUUO 0 GO LY 00 0 WO L W £ o
10.0
da/D Parameter
90,0 Setting
1551.135nm in Vacuum 1556.135nm 1.00nm/D 1561.135nm
<WDM ANALYSIS> THRESH: 20.0dB MODE DIFF: 3.0dB 0 Switch
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: —- F_ALG:LINEAR NOISE BW:0.10nm Display
NO.| REFWL MEASWL | DIFFMAX | DIFFMIN | REFLVL | MEASLVL | DIFF MAX DIFF MIN TRACE&TABLE|
[nm] [nm] [nm] [nm] [dBm] [dBm] [dBm] [dBm]
1 2 2 0.000 -10.32 0.327 0.000 |Auto .
2 0.0000 1554.1296 0.0000 | -1554.1296 0.000 -10.192 10.192 0.000 (Analysis -
3 0.0000 1554.9383 0.0000 | -1554.9383 0.000 -10.198 10.198 0.000 On
4 0.0000 1555.7463 0.0000| -1555.7463 0.000 -10.087 10.087 0.000
5 0.0000 1556.5541 0.0000 | -1556.5541 0.000 -10.299 10.299 0.000 Rnalysis
6 0.0000 1557.3602 0.0000 | -1557.3602 0.000 -9.894 9.894 0.000
7 0.0000 1558.1698 0.0000 | -1558.1698 0.000 -10.254 10.254 0.000
8

00000 1558.9810 0.0000| -1558.9810 0.000 10.664 10.664 0000 | [Mere1/2

AuT [AuT [AuT [swesmo s
‘SRC ‘REF ‘CTR |172 ‘OTH ‘ ‘ R"T‘SGL

¢ 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.
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DRIFT(GRID)

Grid wavelengths are used as references to display wavelength/level changes (drifts). Note

that reference levels are previous measurement levels.

1555.7471 0.000
1556.5548
1557.3634
1558.1729
1558.9831

1555.7463
1556.5541
1557.3602
1558.1698
1558.9810

0.000
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‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘ R"T‘SGL

™ Function
r - AAn: |
[TR A A0001: 1553.3250nm -10.33dBm
[TR A A0002: 1554.1250nm -10.19dBm
[TR A A0003: 1554.9350nm -10.20dBm
TRA 40004: 1555.7450nm -10.09dBm
TRA_40005: 1556.5550nm -10.30dBm
<Meas. Conditions>
START{ _1551.135jnm  sTop _1561.135)nm CENTER{ _1556.135)nm span__ 10.0jnm
RES[ 01]nm  sens{MID | VG 1] sMpL{__ 1001(A)
10.0|
Tooler i if i i W 3 i i
i e e i e e e
-30.0
Il Il Il Il Il I [l 1]
50,0 Y 51 SO N0 0 A 0 VO O WO W
10.0
dgjo Parameter
90,0 Setting
1551.135nm in Vacuum 1556.135nm 1.00nm/D 1561.135nm
<WDM ANALYSIS > THRESH: 20.0dB MODE DIFF: 3.0dB 0 Switch
N_ALG: AUTO-FIX N_AREA: AUTO M_AREA: -—- F_ALG:LINEAR NOISE BW:0.10nm Display
NO. VL | MEASL TRACE&TABLE
0.0000 0.000 0.000 Auto
1554.1340 | 1554.1296 0.000 Analysis
1554.9401 | 1554.9383 0.000 Off

0.000 [Rnalysis
0.000
0.000 More 1/2

¢ Explanations of displayed items

NO: Channel number
GRID WL: Reference wavelength of the channel (grid wavelength)
MEAS WL: Center wavelength Ai of the channel

DIFF MAX (wavelength): Maximum value of the relative wavelength to the reference

wavelength of the channel

DIFF MIN (wavelength):  Minimum value of the relative wavelength to the reference

wavelength of 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

» Absolute values and reference values to the grid table are displayed. The grid table can

be freely configured.

» Reference wavelength/level can be changed under the following conditions.

* When MAX/MIN RESET is set by the parameter, reset is performed by the active trace

waveform data.

* Reset is performed by the first waveform data that was measured when wavelength
axes (SPAN WL/START WL/STOP WL) were changed by measurement conditions.
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WDM SMSR Analysis Function

Analysis Items

NO.: Channel number i

PK WL: Peak wavelength of the channel’s main mode

PK LVL: Peak level of the channel’s main mode

-XdB WD: Spectrum widths of two points, which are lower than the peak

level by a threshold value (X [dB]) specified by a parameter

2ND PK WL: Peak wavelength of the channel’s side mode

2ND PK LVL: Peak level of the channel’s side mode

SMSR: SMSR value of the channel

Parameters

Channel Detection Parameters

Parameter Default |Range Unit | Description

THRESH 20.0 0.11t099.9 dB | Threshold value for channel detection.

MODE DIFF 30 0.1 t050.0 dB Minimum valug for peak/bottom difference during
channel detection.

DISPLAY OFF OFF, dBm Levels equal to or below this level are not detected

MASK -100.0 t0 0.0 as WDM channels.

SMSR Analysis Parameters

Parameter Default |Range Unit | Description

SEARCH AREA | 2.20 0.01 to 10.00 am Range to find the second peak from the detected
mode peak

SMSR MODE |SMSR1 |SMSR1/SMSR2 |— Execution mode during SMSR measurement

SMSR MASK | +0.00 000 to 9999 |nm Mask range near the peak when measuring with
SMSR1

SIDE MODE TRACE |TRACE DATA/ | | Whether to normalize the power value of the side

POWER DATA NORMALIZED mode with the resolution bandwidth

BANDWIDTH 1010 001 to 3.00 am Resolution bandwidth setting (available only when

SIDE MODE POWER is NORMALIZED)

Center Wavelength and Spectral Width Parameters

Parameter Default |Range Unit | Description

THRESH 20.0 0.01 to 50.0 dB | Threshold value

K 1.0 1.0to0 10.0 — Multiplying factor

MODE EIT OFF ON/OFF | Sets whether the half of maximum point is aligned

to the mode peak.

The algorithm is THRESH.
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Analysis Algorithm
Detecting WDM Channels (uses the data of channel detection source)
7. A mode search is performed to obtain the mode peaks.

For this, the value specified by MODE DIFF is used for the peak/bottom value.

2. Of the obtained mode peaks, only the ones whose level difference compared to the peak
is within THRESH are chosen.

Peaks whose level is less than or equal to DISPLAY MAS are excluded.

3. The selected mode peaks are numbered in order from the shortest wavelength as
follows: 1, 2, ..., n (up to 1024).

Waveform Width Analysis

4. Waveform width analysis parameters are used to perform waveform width analysis within
the obtained mode peak position + SEARCH AREA.

SMSR Analysis

5. SMSR analysis parameters are used to perform SMSR analysis within the obtained
mode peak position £ SEARCH AREA.

6. The obtained SMSR analysis results are stored in MULTI SMSR RESULT [i].
If no side mode is detected for each main mode peak at this time, it is handled as follows.

» The wavelength and level values of the side mode are set to the same respective
values of the main mode.

 The SMSR value is set to 0 dB.

» The marker for the side mode is displayed at the same position as that of the main
mode.

7  Steps 5 and 6 are repeated for the number of valid mode peaks.

8. Alist of analysis results of each mode peak obtained in steps 1 to 7 are displayed.
001 003
002 oo4 005 007 .
008 — Number assigned to the selected mode peak
)
3
o Side mode is indicated as “x.”
Tg “x” does not remain as a marker after
s analysis.
(@]

Wavelength

If the side mode peaks of two main mode peaks are the same, the markers are displayed as a
common side mode.
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This function analyzes gains and NF (noise figures) of optical fiber amplifiers.

Analysis item

Ai Center wavelength of each channel. -> Center frequency during the frequency mode.

LINi Signal optical power of each channel (after OFFSET compensation)

LOUTI Output optical power of each channel (after OFFSET compensation)

LASEi ASE power of each channel (after OFFSET compensation)

Rbi Measurement resolution of each channel

Gi Gain of each channel

Nfi NF of each channel

Parameters

Channel Detection Parameters

Parameter Default |Range Unit |Description

THRESH 20.0 0.1 t0 99.9 dB Threshold value for channel detection.

MODE DIFF  |3.0 0.11050.0 dB M|n|mgm value for peak/bottom difference during channel

detection.

NF calculations

Parameter Default |Range Unit |Description

OFFSET(IN) [0.00 -99.99 to 99.99 (dB Level offset value of signal optical power.

OFFSET(OUT) [0.00 -99.99 to 99.99 |dB Level offset value of output optical power.
AUTO-FIX
MANUAL-FIX . .

ASE ALGO AUTO-FIX AUTO-CTR - Selection of the algorithm for ASE level measurement.
MANUAL-CTR

A range of waveform data for use in ASE level analysis is
specified as a range centering on channel wavelengths.
When ASE ALGO is

FIT AREA 0.40nm |0.01t010.00 |nm |+ AUTO-FIX: “AUTO”

e MANUAL-FIX: ****

* AUTO-CTR: “Between Ch”

* MANUAL-CTR: "Between Ch”

Specifies the signal optical spectrum range to be masked
within the waveform data, while using the channel
wavelength as its center.
When ASE ALGO is
* AUTO-FIX: “~”
* MANUAL-FIX:
When F_ALGO is LINEAR: “=”
Other causes: Parameter value input
* AUTOL-CTR: “~”
* MANUAL-CTR:
FITTING ALGO set to LINEAR: “~”
Other cases: Parameter value input
Limiter is applied during input to ensure FITTING AREA
> MASK AREA.

MASK AREA [0.20nm 0.01t0 10.00 |nm

LINEAR

GAUSS

FITTING ALGO|LINEAR LORENZ - Selection of a fitting algorithm for obtaining ASE levels.
3RD POLY

4TH POLY

5TH POLY
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Parameter Default |Range Unit |Description
POINT ON/OFF of the function to display the data range used for
DISPLAY ON ON/ OFF ) fitting into the waveform window.

RES BW CAL DATA

Sets the method for calculating the measurement

resolution RBi of each channel.

MEASURED MEASURED: The value of the THRESH 3dB width is

CAL DATA ) determined from the TRACE B waveform.

CAL DATA: The resolution bandwidth stored in the
instrument is determined.

SHOT NOISE |ON ON / OFF

Selects whether the Shot Noise component is included in
the calculation of the NF value.

ON: Included.

OFF: Not included.

Other settings

Parameter Default Range Unit |Description
Setting of the signal power calculation method
ggxé; PEAK :DI\IETAI\EKGR AL | PEAK: Peak level value
INTEGRAL: Level value obtained by integration
Setting of the integral range for determining the signal optical
power
INTEGRAL 1409 1.0 10 999.9 |GHz |Valid when the SIGNAL POWER setting is INTEGRAL. If
RANGE . - . .
the set value is Af, the integral is calculated in the range of
channel center wavelength +Af.

Analysis Algorithm

7. WDM analysis is performed on the signal optical waveform data of TRACE A to perform
channel detection. However, the DISPLAY MASK parameter is not used.

2. The center wavelength Ai of each channel and signal optical level LIN’i of TRACE A optical
signal are determined according to the SIGNAL POWER parameter setting. (The computation
of the power value from this point uses linear values.)

For “PEAK”
LIN’i = The level of each mode peak
For “INTEGRAL”
LIN’i = The integral of the power value in the range of the center wavelength +Af [GHz] of
each mode
(Af: the INTEGRAL RANGE parameter setting value)
3. The output optical level LOUT'i of each channel is determined from the output optical
waveform data of TRACE B according to the SIGNAL POWER parameter setting.
For “PEAK”
LOUT!'i = The level of each mode peak
For “INTEGRAL”
LOUT'i = The integral of the power value in the range of the center wavelength +Af [GHZ]
of each mode
(Af: the INTEGRAL RANGE parameter setting value)

4. LINi and LOUTI, which are generated by compensating OFFSET (IN,OUT) for signal optical
level and output optical level, respectively are determined.

5. The fitting area and mask area for performing the ASE fitting are determined according to the

setting of the parameter ASE ALGO.
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6. Measurement resolution RBi of each channel is determined.
If the RES BW parameter is set to “MEASURED,” the THRESH 3d width is determined from
the TRACE B waveform and assigned to RBi.

If the RES BW parameter is set to “CAL DATA,” the actual resolution stored in the instrument
is determined and assigned to RBi.

7. The signal optical SE elements contained in the output optical spectrum is removed in the
following order, and the result is drawn into TRACE C.

7. Levels (linear) on both sides of the channel of the fitting area that was obtained in step 5
are determined.

2. The obtained levels on both sides are used to obtain the ASE level L'ASEi via the linear
interpolation.

At this point, if the SIGNAL POWER parameter is “INTEGRAL,” L'ASEi is converted to a
level near the integration range + Af [GHZz].

3. LASEi, which is generated by compensating OFFSET (OUT) for the provisional ASE level
L'ASEi is determined.

4. Gain Gi (linear) is determined from the following equation.
Gi = (LOUTi - LASEI)/LINi

5. The TRACE A data (linear) is multiplied by the gain Gi and subtract the result from the
TRACE B data (linear). Then, the result is drawn into TRACE C. (The signal light SE

component contained in the output optical spectrum is eliminated.)

8. Inthe TRACE C data (linear) generated in step 7, fitting is performed according to the settings
of the parameter FITTING ALGO, and the estimated ASE spectrum is created in TRACE C.

The data used in the fitting is from the range of the center wavelength of each channel £ FIT
AREA to the range of MASK AREA.

The level at Ai in TRACE C is determined in terms of the ASE level LASE_AMP’i with the
signal light SE component removed.

LASE_AMPi is determined by compensating OFFSET (OUT).
NF (linear) is calculated from the following equations.
* NF value (during the air wavelength mode)

2 3 :
N(NP A LASE_AMPi 1

NFi = hx2 “RBI G o (SHOT NOIZE parameter: ON)
N2 AP LASE AMPI .
NFi = hxc2 X RBi X Gi (SHOT NOIZE parameter: OFF)

* NF value (during the vacuum wavelength mode)

1 A® _ LASE_AMPi L1

NFi = £ g X RS G TG (SHOT NOIZE parameter: ON)

i _ LASE_AMPI
NEi = #02 X % X % (SHOT NOIZE parameter: OFF)
where  N(Ai): Refraction index of the air
C: Speed of light in the vacuum (2.99792458 x 108[m/s])
h: Planck’s constant 6.6260755 x 10734 [Jes]

NFi, Gi, and LASE_AMPi are converted into LOG.
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Automatic parameter setting function

This instrument has a function that automatically configures the fitting area and mask area settings.

AUTO-FIX
* ASE algorithm
The fitting algorithm is LINEAR.
Since the algorithm is LINEAR, the mask area setting will not be required.
The left and right fitting areas (NA_RI, NA_Li) of each channel are determined according to the
number of detected channels as follows:

When the number of channels “n” is 1
The measurement resolution of trace B 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
If the number of WDM channels (N) is 1, the noise area is determined by internal processing
based on the measurement resolution.

When the number of 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)

AUTO-CTR
* ASE algorithm

The fitting algorithm is LINEAR.
Since the algorithm is LINEAR, the mask area setting will not be required.
The left and right fitting areas (NA_RI, NA_Li) of each channel are determined according to the
number of detected channels as follows (while treating the center points between channels as
NA_Ri and NA_Li).
When the number of channels “n” is 1
The measurement resolution of trace B 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 channels “n” is 2 or more
AN1 = (3A1 = A2)/2
i=2,3,...,n
ANi=(Ai+Ai-1)/2
ANN+1 = (3A — 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
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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 . .
WAVELENGTH SW ON ONor OFF |- Display ON/OFF switch
PEAL WL SW ON ONor OFF |- Display ON/OFF switch
SW ON ON or OFF |- Display ON/OFF switch
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS - width.
THRESH :
Ig\?EELSH 3.00 0.01 to 50.00 |dB Threshold value for channel detection.
RMS : 3.00
CENTER < :'ggESH " 140010 10001 Multiplying factor
WAVELENGTH RMS : - . : Valid only when ALGO is THRESH.
THRESH : Whether “half of maximum point” is set
MODE FIT |OFF ONor OFF |- to the mode peak.
RMS : - Valid only when ALGO is THRESH.
MODE THRESH : Minimum value of the peak/bottom
DIFE 3.00 0.01t0 50.0 |[dB difference during channel detection.
RMS : - Valid only when ALGO is THRESH.
SW ON ON or OFF |- Display ON/OFF switch
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS - width.
SPECTRUM  |THResH | HRESH: _
3.00 0.01 to 50.00 |dB Threshold value for channel detection.
WIDTH LEVEL
RMS : 3.00
THRESH : I
Multiplying factor
K 1.00 . 1.001010.00 - Valid only when ALGO is THRESH.
RMS : -
THRESH : Whether “half of maximum point” is set
MODE FIT |OFF ON or OFF |- to the mode peak.
SPECTRUM RMS : - Valid only when ALGO is THRESH.
WIDTH MODE THRESH : Minimum value of the peak/bottom
DIFE 3.00 0.01~50.0 dB difference during channel detection.
RMS : - Valid only when ALGO is THRESH.
IM AQ6361-01EN App-43
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Item Parameter |Default Range Unit |Description
SW ON ON or OFF |- Display ON/OFF switch
THRESH .
RIPPLE WIDTH | LEVEL 3 0.11050.0 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 ON or OFF |- Display ON/OFF switch
THRESH . .
ALGO THRESH PK LEVEL |- Sglectlon of algorithm for spectrum
width.
GRID
THRESH :
THRESH 3.00 0110500 |dB Threshold value for channel detection.
LEVEL PKLEVEL:- |~ ’ Valid only when ALGO is THRESH.
GRID : -
THRESH :
1.00 Multiplying factor
K PK LEVEL: - 1.00t010.00 |- Valid only when ALGO is THRESH.
GRID : -
CROSS TALK THRESH -
OFF ’ Whether “half of maximum point” is set
MODE FIT PK LEVEL: - ONor OFF |- to the mode peak.
o Valid only when ALGO is THRESH.
GRID : -
THRESH - Minimum value of the peak/bottom
MODE 3.00 . . .
DIEE PK LEVEL: - 0.01~50.0 - difference during channel detection.
o Valid only when ALGO is THRESH.
GRID : -
CH SPACE |04 0.00to nm Channel spacing setting.
50.00
SEARCH Analysis range setting.
AREA 0.01 0.011010.00 /"M |\ 12jid only when ALGO is GRID.
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Description
(1)PEAK LEVEL
< (2JPEAK WL
\ A / Pa)
(6)RIPPLE
i / U v\/ TH[dB]
(5)CROSS (5)CROSS
TALK (4)SPEC WIDTH TALK

)

/

(3)MEAN WL
| Acs [nm] p 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 £ACH
SPACE[nm] away from the reference wavelength tASEARCH AREA[nm] are assumed to be the
cross talk.

(6) Ripple width (RIPPLE)
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.

Note

* 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 LEVEL 3.00 0.01 to 50.00 dB | Threshold value for channel detection.
MODE Minimum value for peak/bottom
DIFF 3.00 0.0110:50.00 dB difference during channel detection.
NOTCH WIDTH |SW ON ON or OFF - Display ON/OFF switch
ALGO BOTTOM |PEAK BOTTOM |- \?V?ac:ctar:mon 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\DAIIC:)EE 3.00 0.01 to 50.00 dB |difference during channel detection.
Valid only when ALGO is THRESH.
SW ON ON or OFF - Display ON/OFF switch
PEAKBOTTOM Selection of algorithm for spectrum
ALGO BOTTOM |BOTTOMLVL |- . 9 P
width.
GRID
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
DIEF 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 M 1 Valid only when ALGO is GRID.
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Description
Acs [nm] Acs [nm]
— F_/
(5)CROSS
(5)'?:3(83 (4)NOTCH WD TALK
(3)MEAN WL
TH[dB]
- Y

(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.

IM AQ6361-01EN App-47

xipuaddy E



Appendix 6 Optical Filter Analysis Function

WDM FILTER PEAK analysis function

This function analyzes collectively multiple items for each channel via the measured waveforms of
multi-channel optical filters. Unlike the FILTER PEAK analysis, filter analysis is possible on multi-
mode waveforms.

Analysis item

Analysis Item Description
Nominal Wavelength Reference wavelength/frequency of each channel.
Peak Wavelength / Level Peak wavelength/frequency and level of each channel.
xdB Width / Center Wavelength xdB width of each channel and its center wavelength/frequency.
xdB stop-band Wavelength width/frequency width across xdB of each channel.
xdB pass-band Pass band xdB from the bottom within the test band of each channel.
Ripple Max-min level (flatness) within the test band of each channel.
Cross Talk Difference in level from the position xnm away from each channel.
Parameters
Item Parameter Default Range Unit
ALGORHYTHM | MEAN lF:E_AK / MEAN / GRID/ GRID
Channel detection, MODE DIFF 3.00 0.1to 50.0 dB
Nominal Wavelength
THRESH 20.00 0.1t099.9 dB
TEST BAND 0.100 0.001 t0 9.999 nm
Peak Wavelength/Level SW ON ON / OFF -
XdB Width SW ON ON / OFF -
Center Wavelength THRESH 3.0 0.1to 50.0 dB
SwW ON ON/OFF -
XdB stop-band
THRESH LVL -10.00 -90.00 to 30.00 dB
SW ON ON/ OFF -
XdB pass-band THRESH 3.0 0.1t0 50.0 dB
TEST BAND 0.20 0.01 to 99.99 nm
) SW ON ON/ OFF -
Ripple
TEST BAND 0.20 0.01 to 99.99 nm
S ON ON/OFF -
Cross Talk SPACING 0.80 0.01 to0 99.99 nm
TEST BAND 0.20 0.01 to0 99.99 nm
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Analysis Algorithm

e Channel Detection, Nominal Wavelength
Parameter

ALGO
THRESH
MODE DIFF
TEST BAND

Procedure

PEAK
Channel:

Reference wavelength:
Peak wavelength/level:

MEAN
Channel:

Reference wavelength:
Peak wavelength/level:

GRID FIT
Channel:

Reference wavelength:
Peak wavelength/level:

GRID
Channel:

Reference wavelength:
Peak wavelength/level:

Each mode peak detected via a mode search

(except for the mode peaks at levels which are lower than the mode at the
highest level by THRESHI[dB] or less.)

Wavelength of each mode peak.

Wavelength and level of each mode peak.

Each mode peak detected via a mode search

(except for the mode peaks at levels which are lower than the mode at the
highest level by THRESH[dB] or less.)

3 dB center wavelength at each mode peak.

Wavelength and level of each mode peak.

Modes within the range of grid wavelength + (TEST BAND/2) among the
mode peaks detected via a mode search (except for the mode peaks at
levels which are lower than the mode at the highest level by THRESH[dB] or
less.) If the number of relevant modes in one grid is more than one, only the
mode at the highest level will be regarded as the channel.

Grid wavelength nearest to each channel.

Wavelength and level of the mode peak of each channel.

A mode search is not be performed. All grid wavelengths within the range of
analysis are used as channels.

Grid wavelength of each channel

Peak wavelength and peak level within the range of grid wavelength + (TEST
BAND/2) of each channel.
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PEAK LVL/PEAK WL
Parameter
- SW

Procedure
+ WDM analysis is performed on the waveform data of an active trace, and channels are
detected. However, the DISPLAY MASK parameter is not used.
* The mode peak wavelength (PEAK WL) of each channel of the active trace and its signal
optical level (PEAK LVL) are determined.

XdB Width
xdB Width
Peak Level
i i L

o

=

°

>

Q

-

,,,,,,,,,, /! ___PortB
|- Center Wavelength
Wavelength
Parameter
« THRESH

Procedure

The width (xdB_Width), which is below the peak level LPi of each channel by the parameter
THRESH_LEVEL both on the left and on the right, and its center wavelength are determined.
The algorithm for analysis is the same as the algorithm THRESH of the spectrum width.
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Appendix 6 Optical Filter Analysis Function

XdB stop band

xdB stop-band
x dB/\ Port A
o
=)
©
>
(]
|
777777 Port B
Ai Wavelength
nominal wavelength
Parameter
« THRESH
Procedure

The width (xdB_stop-band) that centers on the reference wavelength Ai of each channel and
that is located below by the parameter THRESH_LEVEL both on the left and on the right is
determined.

XdB pass-band

Test Band
B Minimum Level| POrtA
T in Test Band
o xdB
=
o l
>
()
|
""" .- PortB
N * xdB Passband
A Wavelength
nominal wavelength
Parameter
« THRESH
« TEST BAND
Procedure

» Abottom search is performed within the range of parameter Test_Band/2 by centering on
reference wavelength Ai of each channel and obtain the bottom level (LBi).

» The width (xdB_pass-band) that is below the bottom level LBi obtained in the above procedure
by the parameter THRESH _LEVEL is determined.
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Appendix 6 Optical Filter Analysis Function

Ripple

Level [dB]

Test Band

Maximum Level

Ripple
Y Port A

in Test Band

M@fhimllm Level
in Test Band

Ai

Wavelength

nominal wavelength

Parameter
e TEST BAND

Procedure
» A peak search and bottom search are performed within the range of parameter Test_ Band/2
by centering on the reference wavelength Ai of each channel, and the peak level (LP’i) and the
bottom level (LB’i) are determined.
» The peak level (LP’i) and bottom level (LB’i) obtained in the above procedure are used to
obtain the ripple from the following equation:

Ripple = LP’| - LB'i
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Appendix 6 Optical Filter Analysis Function

Cross Talk

Test Band Minimum Level

< > in Test Band
c N, Port A
) Ci’oss Talk(R)
= Cross|Talk(ll)
o Maximpim Level
° in Tes{ Band
p N RN <
S /V S AT g - PortB
Test Band
Spacing Ai  Spacing Wavelength
nominal wavelength
Parameter
« SPACING
« TEST BAND
Procedure

» Abottom search is performed within the range of parameter Test_Band/2 by centering on
reference wavelength (Ai) of each channel and obtain the bottom level (LBi).

» Apeak search is performed within the range of parameter Test_Band/2 while centering on
the point (Ai-ASP) that is obtained by subtracting the parameter SPACING from the reference
wavelength Ai of each channel. Then, the peak level (LPLi) is determined.

» Apeak search is performed within the range of parameter Test_Band/2 while centering on the
point (Ai+ASP) that is obtained by adding the parameter SPACING to the reference wavelength
Ai of each channel. Then, the peak level (LPRI) is determined.

» The values obtained in the above procedure are used to obtain the left and right cross talks
(XTLi, XTRi) of each channel from the following equations:

XTLi = LBi - LPLi
XTRi = LBi — LPRi
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Appendix 6 Optical Filter Analysis Function

WDM FILTER BOTTOM analysis function

This function analyzes collectively multiple items for each channel via the measured waveforms
of multi-channel optical filters. Unlike the FILTER BOTTOM analysis, filter analysis is possible on
multi-mode waveforms.

Analysis item

Analysis Item Description
Nominal Wavelength Reference wavelength/frequency of each channel.
Bottom Wavelength/Level Peak wavelength/frequency and level of each channel.
xdB Notch Width/Center xdB notch width of each channel and its center wavelength/frequency.
Wavelength
xdB stop-band Wavelength width/frequency width across xdB of each channel.
xdB Elimination band Elimination band xdB from the bottom within the test band of each channel.
Ripple Max-min level (flatness) within the test band of each channel.
Cross Talk Difference in level from the position xnm away from each channel.
Parameters
Item Parameter Default Range Unit
Channel ALGO NOTCH(B) |BOTTOM/NOTCH(P)/NOTCH(B)/GRID/GRID FIT| -
detection, MODE DIFF 3.0 0.1t0 50.0 dB
Nominal THRESH LEVEL |20.0 0.1to 99.9 dB
Wavelength TEST BAND 0.100 0.001 to 9.999 nm
Bottom
Wavelength/ SwW ON ON/OFF -
Level
XdB Notch Width | SW ON ON/OFF -
Center ALGO NOTCH(B) |NOTCH(P)/NOTCH(B) -
Wavelength THRESH LEVEL [3.0 0.1to 50.0 dB
SwW ON ON/OFF -
XdB stop-band
THRESH LEVEL |-10.000 -90.000 to 30.000 dB
o SW ON ON/OFF -
;(:f dE“m'”at'O” THRESH LEVEL (3.0 0.11050.0 dB
TEST BAND 0.20 0.01 to 99.99 nm
. SwW ON ON/OFF -
Ripple
TEST BAND 0.20 0.01 t0 99.99 nm
SW ON ON/OFF -
Cross Talk SPACING 0.80 0.01 t0 99.99 nm
TEST BAND 0.20 0.01 t0 99.99 nm
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Appendix 6 Optical Filter Analysis Function

Analysis Algorithm

NOMINAL WAVELENGTH

Parameter

« ALGO
 MODE DIFF
« THRESH
 TEST BAND

Procedure

BOTTOM
Channel:

Reference wavelength:

Bottom wavelength/level:

NOTCH(B)
Channel:

Reference wavelength:

Bottom wavelength/level:

NOTCH(P)
Channel:

Reference wavelength:

Bottom wavelength/level:

GRID FIT
Channel:

Reference wavelength:

Bottom wavelength/level:

GRID
Channel:

Reference wavelength:
Peak wavelength/level:

Each mode bottom detected by a mode search

(except for the mode bottoms at levels which are above the mode at the
lowest level by THRESH[dB] or more.)

Wavelength of each mode bottom.

Wavelength/level of each mode bottom.

Each mode bottom detected by a mode search

(except for the mode bottoms at levels which are above the mode at the
lowest level by THRESH[dB] or more.)

3 dB-center wavelength with each mode bottom as the reference
(ALGO=BOTTOM).

Wavelength and level of each mode peak.

Each mode peak detected via a mode search

(except for the mode bottoms at levels which are above the mode at the
lowest level by THRESH[dB] or more.)

3 dB-center wavelength with each mode bottom as the reference
(ALGO=PEAK).

Wavelength/level of each mode bottom.

Modes within the range of grid wavelength + (TEST BAND/2) among the
mode bottoms detected via a mode search (except for the mode bottoms
at levels which are above the mode at the lowest level by THRESH[dB] or
more.)

If the number of relevant modes in one grid is more than one, only the
mode at the lowest level will be regarded as the channel.

Grid wavelength nearest to each channel.

Wavelength and level of the mode bottom of each channel.

A mode search is not be performed. All grid wavelengths within the range
of analysis are used as channels.
Grid wavelength of each channel
Bottom wavelength and bottom level within the range of grid wavelength +
(TEST BAND/2) of each channel.

BOTTOM WL/BOTTOM LVL

Parameter
- SW

Procedure

» The wavelength N'i of the mode bottom of each channel and its signal optical level LBi are

determined.

IMAQ6361-01EN

App-55

xipuaddy E



Appendix 6 Optical Filter Analysis Function

e XdB_NOTCH_WIDTH/CENTER WAVELENGTH
Parameter
« SW
« ALGO
« THRESH

Procedure
» The xdB notch width (xdB_Notch_Width) of each channel and its center wavelength/frequency
(Center_Wavelength) are determined according to the settings of the parameter ALGO.

NOTCH(B)

Level [dB]

Bottom Level

Center Wavelength

Wavelength

The width (xdB_Notch_Width) between the two points, which are above the bottom level
of each channel by the parameter THRESH_LEVEL, and its center wavelength (Center
Wavelength) are determined.

NOTCH(P)
Level peak
between  Ai-1 and Ai+1
TN A T ~—~Port B
o ‘x |
= i ! \
5 { | xdB Notch Width
> \‘ | )
Q ! !
| | /
|~ Port A
Mode Botto;‘nj .
Ai1
I Mode:Bottom A; Mode Bot;\om
i+1

Center Wavelength Wavelength

The width (xdB_Notch_Width) between the two points, which are below the higher point of
either the left peak level or the right peak level of each channel by the parameter THRESH _
LEVEL, and its center wavelength/frequency (Center_Wavelength) are determined.
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* XdB_STOP-BAND

~~PortB
)
S
°
>
o
|
xd Port A
xdB stop-band
Ai Wavelength
nominal wavelength
Parameter
« THRESH
Procedure

» The width (xdB_stop-Band) that centers on the nominal wavelength Ai of each channel and
that is located below by the parameter THRESH_LEVEL both on the left and on the right is

determined.

* XdB_ELIMINATION BAND

T
XxdB Elimnatién ) PortB
/ and
o 1:
5, | |
E xdB f
() \ |
- | J
l Maximum Level
V4 in T/est Band Port A
\\//
Test Band
Ai Wavelength
nominal wavelength
Parameter
« THRESH
« TEST BAND
Procedure

* Apeak search is performed within the range of the parameter Test_Band/2 by centering on the

nominal wavelength Ai of a channel, and the peak level (LPi) is determined.

» The width (xdB_Elimination_Wavelength) that is above the peak level LPi obtained in the

above procedure by the parameter THRESH_LEVEL both on the left and on the right is
determined.
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Appendix 6 Optical Filter Analysis Function

* RIPPLE

)
ko)
] - |
2 Test Band Maximum Level
- N / in Test Band
K| / Port A
/A 4 //\\_,
\ /  Ripple/
Minimum Level—"
in Test Band
Ai Wavelength

nominal wavelength

Parameter
e TEST BAND

Procedure

7. Apeak search and bottom search are performed within the range of parameter Test_
Band/2 by centering on the reference wavelength Ai of each channel, and the peak level

(LP’i) and the bottom level (LB'i) are determined.

2. The peak level (LP’i)and bottom level (LB'’i) obtained in step 1 is used to obtain the ripple
(Ripple) from the following equation:

Ripple = LP’i — LB'i

App-58 IM AQ6361-01EN



Appendix 6 Optical Filter Analysis Function
e CROOS TALK

Test Band
TN \J/\/’ ''''' N i U SN

v /" " PortB
\ | 7 \ /
i \ i
y / Y /r/
1

— ‘ | ! Minimum Level
g Crpss TaIk(L)},’ \‘ in Test Band
E “1 ;‘ Cross Talk(R)|
3 /| ITestBand| | |
1\ ) -~/ L/ \\, ; -/ Port A
‘\\// \\ //
Maximum Level in Test
Band |
) Spacing )\i‘ Spacing 1 Wavelength
nominal wavelength
Parameter
+ SPACING
« TEST BAND
Procedure

» Apeak search is performed within the range of parameter Test_Band/2 while centering on the
reference wavelength Ai of each channel, and the peak level (LP”i) is determined.

» Abottom search is performed within the range of parameter Test_Band/2 while centering
on the point (Ai—ASP) that is obtained by subtracting the parameter Spacing (ASP) from the
reference wavelength Ai of each channel. Then, the bottom level (LPLI) is determined.

» Abottom search is performed within the range of parameter Test_Band/2 while centering
on the point (Ai+ASP) that is obtained by subtracting the parameter Spacing (ASP) from the
reference wavelength Ai of each channel. Then, the bottom level (LPRi) is determined.

» The values obtained in the above procedure are used to obtain the left and right cross talks
(XTLi, XTRi) of each channel from the following equations:
XTLi = LP"i — LPLi
XTRi = LP"i - LPRi
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Appendix 7 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

— Repeat sweep (3.2)

]

Single

— Single sweep (3.2)

Stop

— Sweep stop (3.2)

o T Sweeping between line markers (3.2, 4.1, 6.1)

meti T Sweep interval (3.2)

ES
EX
3
g
3

(@)

ENTER

™ Function

soso— Center wavelength (frequency or wavenumber) setting (2.1)
— Measurement start wavelength (frequency or wavenumber) setting (2.1)
— Measurement stop wavelength (frequency or wavenumber setting (2.1)

— Setting the center wavelength (frequency or wavenumber) to the peak
Wiean WL wavelength (frequency or wavenumber) (2.1)

o Corer Setting the center wavelength (frequency or wavenumber) to the
o\ THRESH 3 dB center wavelength of the measured waveform (2.1)

Sets the center wavelength (frequency) to the peak wavelength
View s (frequency or wavenumber) for each sweep (2.1)

Assigning the current scale to the measurement scale of the
|:| next sweep (2.1)

™ Function

m— Sweep span setting (2.1)

S(ETSOS_OOOW— Measurement start wavelength (frequency or wavenumber) setting (2.1)
Smfm_oomm— Measurement stop wavelength (frequency or wavenumber) setting (2.1)

“sn  1— Setting the sweep span to RMS 20dB width of the measured waveform x 6 (2.1)
?meesf_" — Setting the screen range measurement time for 0 nm sweep (6.10)

s 1— Assigning the current scale to the measurement scale of the next sweep (2.1)

i
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LEVEL
LEVEL (1/3) LEVEL (2/3) LEVEL (3/3)
X Function X Function " Function
e— 1 Sub Log 9 ‘;:tffn'; 17 — jvidion
2 - 10 -
3 SUbS?.:dB/kn:_ 11
- 4 * SCE‘WIZ.O%/D_ 12
;Lnll—— 5 Oﬁlt — 13
0.0dB|
6 14
7 obscle T 15
[ore
8 e |- 16

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 Automatic scaling of sub scale (2.6)

16 Sub scale initialization

17 Vertical scale setting (2.5)

17-1 Number of divisions in the level axis (2.5)
17-2 Reference level position on the screen (2.5)
17-3 Reference level position on the sub scale (2.6)
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SETUP

SETUP

™ Function

Resolution

N o oW

(1/2) SETUP (2/2)

™ Function

cale
[nm Lz 9

|
-
o

Correction -t

[ore S

Smoothing e ram—
o 11 1 81

= Rise &l

Fiber oa

Connector 4— elay

IR Angled 12 +— 8-2

Ops|

e

More 1/2 Noe Smpl Tri
[Trig Output -
—> e 8-4

10

11

12

Off|

Measurement resolution setting (2.2)
Measurement sensitivity settings (2.4)

2-1 Selecting the Measurement Sensitivity Mode (2.4)
2-2 Selecting the Measurement Sensitivity (2.4)
2-3 Measurement sensitivity level setting (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)

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)
Horizontal scale unit setting (2.1)

Resolution Correction(see IM AQ6361-02EN)
Smoothing (2.7)

Fiber Connector(see IM AQ6361-02EN)
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ZOOM

I'|§:|Fun(1ion
Setting the center wavelength (frequency or wavenumber) of

the zoom display (4.1)
soi— Setting the span of the zoom display (4.1)

wr;‘o;ozom_ Setting the start point of the zoom display (4.1)

Zoom Stop

o — Oetting the stop point of the zoom display (4.1)

W

N
g
g
3
Q
1

"+ +— Setting the peak position to the center of the zoom display (4.1)
Giow+— Setting the display position of the overview (4.1)

off L)y

View Scale

Sueare —— Set to the currently displayed zoom scale (2.1)

Initializing the display scale (4.1)

FILE

™ Function
ve

FileName | 4
I Date

File

Operation {— @

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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Appendix 7 Function Menu Tree Diagram

TRACE(More 1/2)

™ Function

[View A

|Active Trace
MBCDEFG 1

IS BLANK|

C=A+B(LIN)

[Active Trace
AB[@DEFG

[View C

isP EENS

[Write C

C=A-B(LIN)

C=B-A(LOG)

C=A+B(LOG) C=B-A(LIN)

FixC Twe)

Hold C

Max Hold|

Roll Average A

2|

D o A W N

Roll Average C

D oA WN -

Calculate C

|
[Trace List 8

C=A-B(LOG)

[Active Trace F=Pwr/NBW A
ABCDERG >
View Linear Math 7.0 F=D-C(LOG) F=Pwr/NBW B
DIsP F=C-D(LIN)
Write F Power/NBW 7.3 F=C-D(LoG) F=Pwr/NBW C
F=Pwr/NBW A EDXa]
FixF F=D-E(LOG) F=Pwr/NBW D
F=D+E(LIN)
Hold F F=E-D(LOG) F=Pwr/NBW E
Min Hold| ﬁm:
Roll Average F F=D+E(LOG)
F=E-D(LIN)
e
[Bandwicth

0.1nm|

[Active Trace
ABCDEF[g >
View G Linear Math 7.0 G=F-C(LOG)
BB ANK]
———— G=C-F(LIN)
Write G Normalize 7.4 G=C+F(LOG)
- ———— G=F-C(LIN)
Fix G Curve it 7.5 G=E-F(LOG)
G=CRV FIT A| ST
Hold G Peak 7.6 G=F-E(LOG)
Curve Fit -0 ]
Max Hold| = e ———
GPKCVAT A ———— G=E-F(LIN) G=NORMA
Roll Average G G=E+F(LOG)
G=F-E(LIN)
T ——

G=CRVFITB

G=CRV FITC

G=MKR FIT

Threshold

20dB,

Operation

G=PKCVFIT B

G=PKCVFITC

Fitting
|Algorithm
GAUSS|

Threshold

20dB,

Operation

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)

ALL|

L

|Algorithm

GAUSS|
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Appendix 7 Function Menu Tree Diagram

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)

] Function ] Function

AcuBT:;eE FGJ Ffrace Copy J_'l . Sour

BERBLANK] 2
= 4 e L 4 g
R |

Max Hold|

veRT [

Roll Average A

|Trace
Highlight 6
off

[20N¢) B SNV \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 (see IM AQ6361-02EN)
Noise mask setting (4.11)

Mask line setting (4.11)

Trace highlighting (4.12)
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Appendix 7 Function Menu Tree Diagram

™ Function " Function " Function
Marker Active Line Marker
< 1 <Marker1 @ Display 13 4-1
off el feliion Offset]
<Se( Marker 2 <k}nek 5 Marker 14 Power
arker |Auto Update  +— Density i
Off S 9 [orel 4-2
3 tine Marker Unit 15 Integral
arker — Power
off B [ THZ| +25.0GHZ] 4-3
Marker Line Search / Ana 16
Setting 4 — [Marker4 Marker L1-L2 T
Normall Off Bl [ on|
Marker Marker L1-12 Search / Ana
-> Center — 5 <'> Span —10 ZoomAea . T— 17
o
Marker Marker L1-.2 Sweep 1
<,> ZoomCtr T 6 ->Zoom Span T 1 1 Marker L1-L2 1 8
S on|
Marker |
<,> e 17
[All Marker Line Marker | Sandwan
Clear — 8 Al Clear 12 l—4-4
0.1nm

More 1/3

A WON -

10
11
12
13
14

15

16

17

18

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)
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™ Function ™ Function
|Auto Search
EHo— 9
Bottom Mode Diff
Search
—2 3.00d8] 10
<Nex( Level
Next Search Search / Ana
Right Marker L1-12 |
— 4 o — 11
NE.'x( Search S h / Ana
+~5 ZoomArea 112
&gon
<SetM rker
Search Mode
7 SIE vuLT| 13
(Al Marker Multi Search
ar 8 Setting 14

[Peak [Peak
lsearch lsearch
More 1/2 More 2/2

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)
12 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)
13 Switching between the single and multi peak/bottom searches (4.9)
14 Setting the threshold and sort order of the multi search (4.9)

()] A WODN -

- =2 ©O© 00N O

- O
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ANALYSIS

™ Function

N —

w

© 00 N O O b

™ Function
h
Niarer L1tz 9
Eon
h
reamies. 1— 10
Eon
Start
Grid _ > —11-
Setiing 1 1528.773nm| 11-1
Ly Stop
1560.606nm| 11-2
ference

Ref
Frex

queny 1 41
192.10TH] 11-3
Spacing
More 2/2 1 11.

Spectrum width analysis algorithm settings/execution (6.2)

Analysis function settings (6.3 to 6.6)

(DFB-LD, FP-LD, LED, SMSR, POWER, ITLA)

Analysis function settings (6.5 to 6.9)

(WDM, FILTER-PK, FILTER-BTM, WDM FIL-PK, WDM FIL-BTM, WDM SMSR)
Executing the specified analysis (6.2 to 6.9)

Spectrum width analysis threshold setting (6.2)

Analysis parameter settings (6.2 to 6.9)

Editing the ANALYSIS2 analysis results display screen (6.6 to 6.9)

Turning on/off automatic analysis each sweep (6.2 to 6.9)

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)

Editing the grid table (6.11)

11-1 Setting the grid start wavelength (frequency) (6.11)

11-2 Setting the grid stop wavelength (frequency) (6.11)

11-3 Setting the grid table reference wavelength (6.11)

11-4 Setting the grid frequency spacing (6.11)

App-68

IM AQ6361-01EN



Appendix 7 Function Menu Tree Diagram

SYSTEM(More 1/4)

™ Function

Shift

‘Wavelength

0.000nm|
Level Shift

0.000dB|

External
L

aser |
1552.116nm|
External

Gas Cell
1552.1160m— 1-3

Emission

Line |
rsseanm] ~ 1-4

-
]

Wavelength calibration (8.3)

1-1  Wavelength calibration using the internal reference light source (8.3)

1-2 Wavelength calibration using a laser type external reference light source (8.3)

1-3 Wavelength calibration using a gas cell type external reference light source (8.3)

1-4 Wavelength calibration using an emission line type external reference light source
(8.3)

1-5 Wavelength calibration setting for wavelength calibration using an external reference
light source (8.3)

1-6 Executing wavelength calibration (8.3)

2 Setting the wavelength shift amount (value specified for the wavelength axis display value
is added) (8.4)
3 Setting the level shift amount (value specified for the level axis display value is added) (8.4)
4 Wavelength Resolution Correction(see IM AQ6361-02EN)
5 Air wavelength/vacuum wavelength mode (2.1)
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Appendix 7 Function Menu Tree Diagram

SYSTEM(More 2/4)

™ Function

Remote

ort No.
Format — 2-2 10001

AQ6370E|
y

[Trig Input
Mode

Smpl Trig_

Remote User ‘ User Name
A
s

[Web Server
10
Sweep Status TIMEOUT
11
Infinite|

1 Communication interface settings (see IM AQ6361-17EN)
2 GP-IB interface settings (see IM AQ6361-17EN)
2-1 Setting the GP-IB port address

2-2 Setting the command format

Setting the Ethernet interface (8.5)

Turning off the LCD display (8.4)

Trigger input mode setting (3.4)

Trigger output mode setting (3.5)

Auto offset ON/OFF (8.3)

Remote monitor (8.5)

Folder sharing setting (8.5)

Web server setting (8.6)

Remote timeout setting (8.5)

anonymou:

A a0 N oMW

- O
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Appendix 7 Function Menu Tree Diagram

SYSTEM(More 3/4, More 4/4)

LS
1T Function R Function
s\lr;ﬁling LED g ERROR LED 9 1
off 1 —> off -

Buzzer R Cloar

2 e ERRORLED L 9_2

off
Level Display
Digit 3 Warning
3
[Sliion Parameter System Log View
Color Mode O Clear 11-1 —>
e 4
Clear
Language Parameter
T—5 initialize  _|
| engist) 10— o —
[ ear

Set Clock Sy USB Memory

6 Information 11 ,

/ATl Clear Licenses
User Key -— -
ser K 7 ﬁ o 12 ] 11-2
Operati 8 Shut Down
1 3 Update
(Network) | 11-3
Fysiem
Fysiem

- USB)
( ) T 1 1-4

© 00 N O OO WN -

12
13

UNCAL and warning On/Off (8.4)

Buzzer settings (8.7)

Setting the number of level data digits (1.5)

Display color setting (1.5)

Language setting (1.5)

date and time settings (see IM AQ6361-02EN)

User-defined menu registration(9.1)

Key lock (8.2)

LED settings (see IM AQ6361-02EN)

9-1 Turning on or off the LED when an error occurs (see IM AQ6361-02EN)
9-2 Clearing the LED when an error occurs (see IM AQ6361-02EN)
Initializing the settings (8.10)

System information display (8.9)

11-1 Displaying, clearing, and saving the system log to USB memory (8.9)
11-2 Displaying the open source software (OSS) license (8.9)

11-3 Updating the firmware (via network) (see IM AQ6361-02EN)

11-4 Updating the firmware (USB memory) (see IM AQ6361-02EN)
Service menu

System shutdown (see IM AQ6361-02EN)
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Appendix 7 Function Menu Tree Diagram

APP

™ Function

Application information display (6.12)
Application execution (chapter 6.12)
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Symbols Page D Page
SXAB WIDTH. . DAt e 7-19
AN-> Span (SPAN) Data (FILE key) .. ... 1-50
data format ..o 7-22
Numerics Page  Data LOGging ......cccoiurieriieeiiiinriieeiiieeeieisseeesiseiesseseeseeees 6-48
ONM SWEEP TIME....oieeiiieeeiie e 1-11, 6-44
DFB-LD...oiiiiiiieieceeee e
A PAGE  DEB.LD ANalySiS......oooroooooceoooee oo
ABSOLUTE ..ot Display Off ..o
active trace..... display, turning off..
A e DRIFT(GRID)....ccuiiiiiiiiieciieee e
ALGO e DRIFT(MEAS) ..niiieesieee st
All Clear............
All Marker Clear E Page
] e ——
ANAIYSIS T ..
ANalysis 2 .......oociiiiiiiiie
analysis between line markers .. ENVELOPE ..ottt 6-4
ANALYSIS button ... ENVELOPE (envelope curve) method ...........ccocveviniennne App-4
ANalysisS EXECULE .....cccueiiiiiiiiiiieieec e 1-48 Execut'e R 1-58
analysis in the zoom area............ccocceeeiiiiiiiiic e 6-2 extensmn. v
APP button exterqal HGOET e 1-16
Auto...... EXt Trigger MOAE ......cvveeiiiie e 1-15
AUEO ANAIYSIS....eeiiiiieie e
AU CENEET ...
AUto File Name......oouiiiiieee e
auto measurement... .
AUt OffSel....ceiiiic e 8-9, 8-10 File download ...........ccccoiiiiiiiiii 8-26
AULO OFfSBL....cciiiiiie e 8-9 file NAME ...veeieecec e 7-6, 7-36
Auto Offset Setting ..... file name (All Trace)... 7-16
Auto Ref Level.. file name (Data)..... 7-21
auto search....... file name (Graphics) .. ... 7-30
AUt SUD SCale.....cooiiiiiiiii file name (Setting) ......cooveiiiiiiie e 7-26
AULO SWEEP ..ttt File Operation..........ccceeiiiiee e 1-51
averaged measurement. files, downloading.. 8-26
average times .......oueiiiiiic e filter bottom analysis........... 6-33
FILTER BOTTOM analysis .
B Page FILTER-BTM. ..o
) filter peak analysis..........cccoiiiiiiiiiiii
Batiom Searh 1 S FILTER PEAK analys..
buzzer F!LTER-PK ...........................................................................
Buzzer FIXATO G
fixed Marker.........ccooiiiiiiic e
fiXed MAKEIS ...
c Page folder name
CalCulate C....ocueeiiiiiiieie e 1-25  folder Sharing........cccoouiiiiiiiiee e
Calculate F ....ooeiiiiiiie e 1-26 Folder Sharing.........cccooviiiiiiiii e
Cal Data Clear.. 8-32 FP-LD....ccoeuenne
[O7=T 01 (= PSPPSRI 1-9  FP-LD analysis......
CENTER........... ..App-60  frequency display
CENTER BUHON ...t 1-9
center wavelength ... 1-1 G Page
center wavelength (frequency or wavenumber) ..................... 2-9
Clear Marker . 131, 1-33 galn...: ................................................................................... 1-40
color mode ... 1-54 Grtaphlcs.(FILE KEY ). ettt 1-50
commMand fOrmat (ENEMEt)..........ooooooooseoeoosoeoeeooeeesn 1-53 Gt:ld SettNG. ... 1-49, 6-45
cOMMANd fOrmat (GP=-1B) oo 1-52 grid table.....c.oiii 6-46

CSV data format
CUIVE Fit oo
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H Page
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horizontal SCale..........oocuiiiiiiie i 1-16
| Page
INFOrMation.........ooiiiii i 1-58
Initialize

integral Markers ..o 1-22
integral POWEr Markers...........cocueieiiieeiniiee e 5-21

Iltem Select

language.....
Language....

LEVEL .o
LEVEL button
Level Display Digit.........ccoouiriiiiiiiiieiiieie e 1-54
level iNe Markers.........c.uioiiiiiiiicee e 1-34
1€Vl SCAIE......eiiiiiiie e
1eVEl Sift. ..o
Level Shift...
1EVEI UNIT ..o
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light source analysis ...
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Linear Math (Calculate G) .........ccoveiiiiiiiiiiiesiccee e 1-27
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MARKER button .........

Marker Display...............
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mask line .......cccoeoeiiiineenn. 1-29
MEAN WAVELENGTH (FP-LD). ... 1-47
MEAN WAVELENGTH (LED)....coviiiiiieiieeceeeceee 1-48
Mean WL->Center..........cociriiiiiiiiiieie et
measurement range ........ "
measurement sensitivity
measurement sensitivity and effective vertical scale range.... 3-3
measurement (sweep), starting..........ccccoeeiiiiiiiie e 3-7
Mode Diff ..o 1-32

monochromator stray light..
moving marker....

moving markers.. ...5-8
MUt SEAICH ... 4-35
Multi Search Setting ........ccoooiiiiiiiii 1-32
MY AQAIESS ...ttt 1-52
N Page
Network Setting ........coiviiiiiiiee e 1-53
Next Level Search ... 1-31
Next Search Left........c.ooiiiiiiiiiiieeeee 1-31
Next Search Right .

noise masKk .........
NOISE MASK TYPE.....eiiiiiiiiiiie e

NOISE redUCHION ...
noise rejection ....
normalize............
normal marker ....

OffSELIEVEI ..o 1-13
ONE-ACHON ...ttt 2-10
ONE-aCHON KEYS ...t 2-31
one-action (sweep span)....
Operation LocK................... ....1-54,8-2
optical amplifier analysis.. ..1-40, 6-25
optical filter analysis .........coooveeiiiiii e 1-41

OVErvieW DiSPlay.........ccuiiiieiiiiiii it
overview window ... .
OVEIWHIEE ...t a e

P

Parameter Clear...........coovuveeeiiiiecee e
Parameter Initialize
Parameter Setting..........ccooiiiiiiiii
PASSWOIA ...t eeeeiiee e et e e e s e e e e e e et eea e e e e e nnnnnees
Peak -> Zoom Citr.. .
PEAK CUIVE fit ...eiiieiii e
PEAK NOId ......eiiiiiiiie e
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PEAKRMS............
PEAK RMS method... .
Peak Search........ccc.ueevieiieecee e
PEAK SERACH ...t
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POWER @nalysiS .......cccoueiiiiiiiiiieiie et App-15
power measurement in the zoom area.............ccoceeevvveeenennne 6-2
Power/NBW ..o

power spectral density markers..

Pulse Light Measure...................

PUISE WIdEh....ooiiiii e

R Page
REDO ...t 1-55
reference freQUENCY.........cccoiiiiiiiiiieiie e 6-46
reference level

Ref Level POSItioN..........ooiiiiiiii e 1-13
RELATIVE ... App-34
FEMOLE CONLIOL...iiiiiieeiiiee et e 8-25
Remote Control .... 8-25
remote interface.... .. 1-52
Remote INterface .........ccooovevevieiie e 8-15
rEeMOLE MONILOT .....veiiiiiie et 1-53
Remote Monitor.... 8-18
remote monitoring.... 8-18
Remote Port No............. 1-53

FEPEAL SWEEP ...t iiiieeeiiee et ettt et et e et e e e sneee e 1-17
Res BW Calibration ...........cccccceeiiiiiiiciii e 1-52
RESOLN button

rESOIULION ...

RMS ..

RMS method...............

Roll Average Ato G .................
roll-averaged measurement...........ccocoeeiieiiiiee i 1-7
S Page
sampling interval.........cccccooiiiiiii 1-4, 1-15, 2-17
sampling points 4,11

Save ...oooeeeeens

Scale Minimum
screen, turning off ... 8-14
Search/Ana Marker L1-L2 ........cccoveveeeieiiiiieennn. 1-32, 1-34, 1-49
Search/Ana Zoom Area..... 32, 1-34, 1-49

search mode..... 1-32
sensitivity .......... . 1-14
SenSItiVity [eVel.........oooiiiiii 1-14
Sensitivity MOde ..o 1-14
Sensitivity Select .. . 1-14
Set Clock .............. ...1-54
Set Marker............ 1-31, 1-33
Setting (FILE key)

SETUP ...
SETUP button...

shift, amount ...
ShUE DOWN ...
Single................

single search ....

single sweep.....

SMOOTNING ..

Smpl Enable Mode .........coooiiiiiiiii e 1-16

Smpl Trig Mode
SMSR.....ccee
SMSR analysis .

Span ....
SPAN....

SPAN BUTON ... 1-11
spectral Width.........oceoiii 1-35
spectral width analysis algorithm.............ccccoiiiiiiiis 6-7

spectrum measurement averaged over time
SPECTRUM WIDTH (FP-LD)....
SPECTRUM WIDTH (LED)....

Start.......cocoeeeens

Start (SPAN) "
start wavelength ... 1-1
start wavelength (frequency or wavenumber) .............cccc....... 2-9
start wavelength (frequency or wavenumber) (sweep span).2-11
I o] o J SRS 1-9, 1-17
SOP (SPAN) .o 1-11
stop wavelength...........ooi e 1-1
stop wavelength (frequency or wavenumber)................ 2-9, 2-11
stop wavelength (frequency or wavenumber) (sweep span).2-11
STSSER @nalysSiS ....ccoiuiiiiiiiiiiiiiee e

SUD LINEAT ...

Sub LOg....ooieiiiiiiiiiins

Sub Ref Level Position ....

subscale ........coceeeciieennns

SUD SCAIE ..

Sub Scale Initialize .........cooiiiiiiii e
SWEEP ..o

SWEEP

SWEEP button.... .
SWEEP INTEIVAL...ciiiiiiiiee e
Sweep Marker L1-L2 ..o 1-17, 1-34
sweep span e 11, 2-11
SWEEP SEALUS.....eiiiiiie e 1-16
Sweep Trig Mode. ........oocuiiiiiiiiiii e 1-16
SWILCh DiSPIAY ...ceoveeeiiiiie e 1-49
SYSTEM BULON ...t 1-52
system information .... .
System Information...........coceeiiiiiii e
SYSTEM(MOrE 1/4) ...coiiiiiiiiieiii et
SYSTEM(More 2/4) ...................

SYSTEM(More 3/4, More 4/4)

T Page
TCOPIP oo 8-16
TCP/IP SEtNG ... e eeeeeeeieeieeeeese e 1-53

TESTBAND ....

test mode.. 1-55
THRESH............. ...6-4
THRESH LEVEL......ooiiiiieeeeeeeeeeeeeee e 6-40
THRESH method.........ooovviiiiieccecce e App-2
threshold............. ... 1-32
timeout..........ccoovieeeiieiis 1-53
TOTAL POWER (FP-LD).... . 1-47
TOTAL POWER (LED) ...vviiiieeieeeeeeeee e 1-48
TRACE BULtON ... 1-24
Trace Clear

Trace Copy

Trace (FILE KEY) ..oeiueiieaieie et 1-50

Trace Highlight ..........oooiiiii e 1-29
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