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Thank you for purchasing the AQ6376E 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: October 2022

1st Edition: October 2022 (YMI)
All Rights Reserved, Copyright © 2022 Yokogawa Test & Measurement Corporation

IM AQ6376E-01EN i



Manuals

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

all manuals.
Manual title Manual No. Description
AQ6376E IM AQ6376E-01EN This document. The included CD contains

Optical Spectrum Analyzer
User’s Manual

PDF data. This manual explains how to
operate this instrument.

AQ6376E
Optical Spectrum Analyzer
Getting Started Guide

IM AQ6376E-02EN

Provided as a printed manual.
This guide explains the handling
precautions, common operations,
troubleshooting measures, and
specifications of this instrument.

AQ6376E
Optical Spectrum Analyzer
Remote Control User’'s Manual

IM AQ6376E-17EN

The included CD contains PDF data.
This manual explains the instrument’s
remote control features, how to configure
it, and the commands used to control
this instrument from a PC through the
interface.

Optical Spectrum Analyzer IM AQ6360-9221

Document for China

Safety Instruction Manual IM 00C01C01-0121

Safety manual (European languages)

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

Manuals in the CD

The included CD (manual CD) contains the following English and Japanese manuals.

file name Manual No.

Description

Features Guide & Users Manual.pdf

IM AQ6376E-01EN

User’s Manual

Communication Interface.pdf

IM AQ6376E-17EN

Communication Interface User’s Manual

To view the PDF data, you need Adobe Acrobat Reader or a software application that can

open PDF data.

Online help

The User’s Manual (IM AQ6376E-01EN) is incorporated in this instrument as help files. For
instructions on how to use the help, see section 9.7 in the User’s Manual, IM AQ6376E-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.

A

CAUTION

Note

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

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

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

prevent such occurrences.

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

1.1 Measuring the Optical Spectrum

Measurement range

sainjeaq

Set the measurement wavelength (frequency and wavenumber) range as follows:
» Combination of the center wavelength (Center) and sweep span (Span)
» Combination of the measurement start wavelength (Start) and stop wavelength (Stop)

Sweep span

| Start Center
~wavelength _-wavelength

h 4

Stop wavelength

Reference level

You can set the wavelength, frequency and
! wavenumber scale display using the horizontal
Wavelength — scale (SETUP > Horizontal Scale) settings.

—» Optical power

FUNCTION

@ @ @ @ CENTER
Set the center wavelength, start

| wavelength, stop wavelength, etc.

Set the sweep span, start

length, stop wavelength, etc.
e~ —~ T —SETUP
Set the wavelength, frequency and

wavenumber scale, etc.
SYSTEM FILE
O REMOTE

D) (=) (&) o
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1.1 Measuring the Optical Spectrum

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

__, Optical power

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

vertical scale (LEVEL)

settings.

FUNCTION

(o)) (a3}
——LEVEL

Set the reference level, log and

RESOLN @ linear scale, etc.

SETUP TRACE

SYSTEM FILE
O REMOTE

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

Wavelength resolution

The wavelength resolution expresses the bandwidth of a monochromator’s filter characteristics. It
is defined as the wavelength span between two points 3 dB down from the peak wavelength of the
spectrum when a narrow linewidth light source such as a gas laser is measured. You can select the
resolution setting from the following available settings: 0.05 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) =

IM AQ6376E-01EN 1-3

sainjeaq



1.1 Measuring the Optical Spectrum

Sampling points and sampling interval

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

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

Sweep span

—

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

CENTER SPAN LEVEL

) ()

—SETUP
Sampling points, sampling interval

SYSTEM FILE
O REMOTE

@) =) (E)

Note

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

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

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

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

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

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

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

FUNCTION

CENTER LEVEL

() {—

Measurement sensitivity
\SETUP

Measurement sensitivity
O REMOTE

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

Correlation diagram between measurement sensitivity and sweep speed

Sweep speed: Sweep speed:
normal normal x 2
N/HOLD N/HOLD(x2)
(Fixed gain)
Low N/AUTO(x2)
Z\ N/AUTO
NORMAL(x2)
% NORMAL
§ MID(x2)
3 MID
3
(1)
2
(%]
D
=]
2
< HIGH1(x2)
< HIGH1
HIGH2(x2)
V HIGH2
: HIGH3(x2)
High HIGH3

Noise reduction

Fast

)

poads 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).

Sampling interval

—

Optical power

Wavelength—

Averages the specified number of times and
then moves to the next sampling position

1-6
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1.1 Measuring the Optical Spectrum

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

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

Sweeps repeatedly the specified number of times

s

-
%

—

Optical power

\

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

FUNCTION

CENTER LEVEL

B o) | Tl e

SETUP->Average Times
Average times
O REMOTE

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

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

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

REPEAT Repeat sweep

SINGLE Single sweep

@ STOP Stop sweep

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

SYSTEM FILE
O REMOTE

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

Function menus

CENTER key

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

Start wavelength, start frequency and start wavenumber (Start)

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

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

Stop wavelength, stop frequency and stop wavenumber (Stop)

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

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

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

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

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

IM AQ6376E-01EN 1-9
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1.1 Measuring the Optical Spectrum

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

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

Peak wavelength
Center wavelength

=
Threshol
(20 dB)

[=}

—

—»

Wavelength

Optical power

Auto setting of the center wavelength (Auto Center)

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

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

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

IM AQ6376E-01EN



1.1 Measuring the Optical Spectrum

SPAN key

“Measurement range” in Features
Sweep span (Span)
The sweep span to be measured. The specified value is displayed in the measurement
conditions area. The unit of values (wavelength or frequency) is set using Horizontal Scale on
the SETUP menu.

Start wavelength, start frequency and start wavenumber (Start)

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

Stop wavelength, stop frequency and stop wavenumber (Stop)

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

Note

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

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

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

v Threshold
4 20 dB

—>
>
>

Optical power

For the calculation
formula, see appendix 2.

Wavelength —

Level fluctuation measurement time (Onm Sweep Time)

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

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

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

menu.
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1.1 Measuring the Optical Spectrum

LEVEL key

“Level scale” in Features

Main scale settings

Reference level (Reference Level)

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

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

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

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

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

1 mW assigned to the log value of 0 dBm.

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

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

Bottom of the linear scale (Linear Base Level)

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

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

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

Auto setting of the reference level (Auto Ref Level)

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

Switching the power spectral density display (Level Unit)

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

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

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

IM AQ6376E-01EN



1.1 Measuring the Optical Spectrum

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

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

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

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

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

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

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

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

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

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

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

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

Auto setting of the sub scale (Auto Sub Scale)

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

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

to its original setting.

Vertical scale setting (Y Scale Setting)

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

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

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

IM AQ6376E-01EN
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1.1 Measuring the Optical Spectrum

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

Wavelength resolution (Resolution)
Set the wavelength resolution for measuring spectra. Select from the available values, or enter

a value of your choice (Custom).

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

Menu
N/HOLD(x2)
Low N/HOLD Fast
N/AUTO(x2)
AN N/AUTO AN
NORMAL (x2) wn
7 NORMAL ?D
g MID(x2) L
= MID @
= HIGH1(x2) o
< HIGH1 =2 * The internal amplifier is set to fixed
HIGH2(x2) gain for N/HOLD. Otherwise, the
HIGH2 internal amplifier is set to auto gain.
\/ HIGH3(x2) \/ * (x2) indicates double speed mode.
High HIGH3 Slow

Manual setting of the measurement sensitivity (Sensitivity Level)
Enter the approximate lowest level of the waveform you want to measure as a humerical

value (dBm), and the measurement sensitivity will be automatically selected according to
that value.

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. Measurements
using average times is possible when a setting that does not have (x2) displayed in the
measurement sensitivity menu (sweep speed twice the normal speed) is selected.

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

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

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

Span

- — x 5 > 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.

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

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

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.
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1.1 Measuring the Optical Spectrum

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

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

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

Trigger signal output (Trig Output Mode)

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

Horizontal scale unit (Horizontal Scale)
Select the horizontal scale unit of the waveform display area. The unit switches between nm,

THz and cm™' each time you press Horizontal Scale.

Noise rejection (Smoothing)
This function reduces the noise in the measurement waveform. Waveform areas where noise

is superimposed can be smoothed and measured. Note that when noise is superimposed
on sudden changes in the spectrum, the wavelength resolution of the peaks or valleys of the
spectrum may be reduced due to the effects of averaging.
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1.1 Measuring the Optical Spectrum

RESOLN key

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

SWEEP key

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

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

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

Measurement stop (Stop)
Stops sweeping.

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

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

SENS key
“Measurement sensitivity,” in Features

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

Traces

Displaying Optical Spectral Waveforms

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

Calculation result trace

Optical power

Calculation
result trace

AB,C

LOG calculation

>
 MARKER FIT

Calculation
result trace

NORMALIZE, CURVE FIT, PEAK CURVE FIT

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

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

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

' LOG calculation

Calculation
result trace

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

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

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

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

|

"

: Trace A

Trace B

. Trace E

.

Trace A

b Trace B

Trace D

<+«—| Trace E

~

Calculation
source trace
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1.2 Displaying Optical Spectral Waveforms

FUNCTION

CENTER LEVEL

) ()

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

SYSTEM FILE

APP
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@ (=) (E)

IM AQ6376E-01EN



1.2 Displaying Optical Spectral Waveforms

Zoom

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

How to set the zoom range

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

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

Zoom center value

Zoom start point Zoom stop point Zoomed waveform display

l l

3 - 3

Q. Q)

® ©

2 S

3 : 3

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

FUNCTION

CENTER LEVEL

) @) ()

SETUP TRACE
|

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

SYSTEM FILE

O REMOTE

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

Peak search

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

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

Moving marker

v

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

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

— Fixed marker

Optical power —p»

—» Wavelength

FUNCTION

CENTER SPAN LEVEL

) ()

SETUP Z00M TRACE
0

TPEAK SEARCH
Peak search, bottom search, level

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

O REMOTE

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

Markers

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

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

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

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

Normal marker Power spectral density marker
Power value of

the wavelength
at the marker

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

the integration
range

\ Center value of

Integral

;/\ power value

Optical power —>

L — Wavelength

Integral range
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FUNCTION

CENTER LEVEL

) ()
SETUP TRACE

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

density marker, integral marker
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APP

O REMOTE
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1.2 Displaying Optical Spectral Waveforms

Function menus

TRACE key

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

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

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

Fixed mode (Fix A to G)

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

Hold mode (Hold A to G)

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

Rolling average mode (Roll Average A to G)

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

Averaging is performed using the following formula.

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

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

N: number of samples

n: average times

1-24
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1.2 Displaying Optical Spectral Waveforms

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

Trace C (Calculate C)

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

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

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

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

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

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

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

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

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

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

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

Trace F (Calculate F)

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

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

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

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

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

The calculation results are displayed using the main scale.

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

F=Pwr/NBW A Displays the power spectral density of trace A.
F=Pwr/NBW B Displays the power spectral density of trace B.
F=Pwr/NBW C Displays the power spectral density of trace C.
F=Pwr/NBW D Displays the power spectral density of trace D.
F=Pwr/NBW E Displays the power spectral density of trace E.
Bandwidth Sets the bandwidth.
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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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¢ Curve Fit

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

G=CRVFITA Applies curve fitting to trace A.

G=CRVFITB Applies curve fitting to trace B.

G=CRVFITC Applies curve fitting to trace C.

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

Threshold Set the threshold value.

Operation Area Set the calculation target range.

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

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

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

¢ Peak Curve Fit

Select the curve fitting formula.
Normal distribution curve
Lorenz curve

3rd order polynomial

4th order polynomial

5th order polynomial

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

the threshold.

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

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

Set the calculation target range.

Select the curve fitting formula.

Normal distribution curve

Lorenz curve

3rd order polynomial

4th order polynomial

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Note

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

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

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

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

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

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

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

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

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

Bottom search (Bottom Search)

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

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

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

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

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

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

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

Data area

/1 AQ6375E OPTICAL SPECTRUM ANALYZER //

TR A APK :1552.9940nm -14.93dBm A-An: _:

TR A ﬁggg; 1551.9740nm -61.68dBm 1.0200nm 46.74dB |
A0003: |
A0004: I
A0005: I
A: moving marker Difference between
APK: peak moving marker markers

ABT: bottom moving marker
A0001 to A1024: fixed markers

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

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

Auto search (Auto Search)

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

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

IM AQ6376E-01EN 1-31

sainjeaq
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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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MARKER key

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

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

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

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

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

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

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

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

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

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

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

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

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

Wavelength line markers (Line Marker 1, 2)

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

Level line markers (Line Marker 3, 4)

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

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

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

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

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

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

Auto updating the marker information (Marker Auto Update)

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

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

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

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

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

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

Spectral width

Analyzing the Optical Spectrum

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

B THRESH method

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

B NOTCH width search

/

\ L

—

Spectral width (AA)
yA

e

Center wavelength (AC)
B ENVELOPE (envelope curve)

Threshold (bottom)
B RMS/PEAK RMS

T | T ' { T Threshold

5 5 n /"‘L\%! (peak)

% \d g . /

o ' o : :

T ! T : T

3 :\ 3 / | | —Center

= i b= \ : wavelength (AC

(@) ! ! (o) / i i g ( )
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In the RMS method, the
spectral width (AA) is
calculated from the waveform
within the threshold value. In

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

method method
Spectral width (AA) Threshold Threshold
\
\\ A ¥
1. \\ A
ol.-
3 / \/ g
L g
© 1 L
g \ 3
o
(o) g s
4 —

Envelope curve  Wavelength

FUNCTION

CENTER LEVEL

) ) ()

SETUP TRACE

SYSTEM FILE
O REMOTE

) (=) (&) o

ANALYSIS -> Spec Width

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

Wavelength -

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

SMSR and OSNR

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

between the mode peak and a side mode.

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

spectral waveforms with steep peaks such as DFB-LD.

Peak level

B —

Optical power

Wavelength —*

Note

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

FUNCTION

CENTER LEVEL

) ()

ANALYSIS -> Analysis 1

O REMOTE
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1.3 Analyzing the Optical Spectrum

POWER

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

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

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

FUNCTION

CENTER SPAN LEVEL

) @) ()

ANALYSIS -> Analysis 1

PowER
O REMOTE

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

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

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

FUNCTION

) ) (o)

ANALYSIS -> Analysis 1

DFB-LD, FP-LD, LED

APP

O REMOTE

@ =) (&) s
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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 >

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 SPAN LEVEL

) ()

SETUP ZOOM TRACE

ANALYSIS -> Analysis 2

wow

APP

O REMOTE

@ (=) (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

| 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

)

PEAK

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

) @) (o)

ANALYSIS -> Analysis 2

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

@ (=) (&)

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

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

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

differential waveforms.

Input optical spectrum to the
optical filter (Trace A)

Output optical spectrum from the
optical filter (Trace B)

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

Optical power ___j,

Wavelength —9
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1.3 Analyzing the Optical Spectrum

Single-channel filter characteristics

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

FILTER-PK

Peak level

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

Center wavelength

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

1
o
§_ Threshold
E __________
2
(o]

Bottom level

Wavelength —

Analysis item Description
BOTTOM LVL Bottom level
BOTTOM WL Bottom wavelength
CENTER WL Center wavelength
NOTCH WIDTH Notch width (displayed as SPEC WIDTH on the screen)
CROSS TALK Crosstalk
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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 ﬁ
(=
analysis function” in Appendix 6. ﬁ
WDM FIL-PK
Peak level
No.4 Threshold
No.1 No.2 No.3 (XdB)

)

3

e . //

= eak wavelength XdB WIDTH

= XdB center (WD)

8. wavelength

(CTR)
Threshold
Wavelength (XdB)
XdB stopband
(SB) ™~
Reference wavelength (depending on /
the selected algorithm)
Test band
Ripple width
Threshold
(XdB) Crosstalk
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

IM AQ6376E-01EN

1-43



1.3 Analyzing the Optical Spectrum

WDM FIL-BTM
No.1

)

S

)

o

©

0

b3

o

XdB center
wavelength (CTR)
XdB notch width \

Bottom wavelength
(Nw) /

No.4

No.2 No.3 Threshold (XdB)

(peak)

Threshold (XdB)
(bottom)

XdB stopband
(SB) \

Threshold
(XdB)

“Bottom level

Wavelength

Reference wavelength (depending on
the selected algorithm)

Test band XdB elimination

band

/

Crosstalk value Threshold

(XdB)

Ripple width
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
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1.3 Analyzing the Optical Spectrum

Function menus

ANALYSIS key

“Spectral width”, “SMSR and OSNR”, “POWER”,

“Light source (DFB-LD, FP-LD, LED) spectral analysis ”,“WDM signal spectral analysis”,

“Optical amplifier analysis (Gain, NF analysis)”, “Optical filter analysis” in Features

Selecting the spectral width analysis (Spec Width)
Select the spectral width analysis type from five options.

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

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

Batch analysis of light sources

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

DFB-LD

Center wavelength, spectral width (-XdB WIDTH)

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

Side mode suppression ratio (SMSR)

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

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

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

Integral of the level value (POWER)

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

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.
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1.3 Analyzing the Optical Spectrum

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

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

Mean wavelength (MEAN WAVELENGTH)
This function calculates the mean wavelength. The mean wavelength is the center position

between two points whose levels are less than the level of the peak value by the threshold
value (20 dB).

Wavelength of the peak value
Wavelength of the average value

Threshold

—

Optical power

Wavelength

Total integral of the level value (TOTAL POWER)

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

Number of modes (MODE NO.)
This function calculates the number of modes in a multi-peak spectral waveform. For

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

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.
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1.3 Analyzing the Optical Spectrum

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.

Setting the analysis parameters (Parameter Setting)

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

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

Executing auto analysis (Auto Analysis)

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

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

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

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

Editing the grid table (Grid Setting)
Set the WDM frequency table (grid table) to be referenced inside the instrument when

performing spectral waveform analysis.
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1.4 Saving and Loading Data

Saving and loading

Waveform data (Trace)
You can save to a file the data of a specified trace from the measured spectrum waveforms (Traces
Ato G). You can also load a saved file into a specified trace and display the waveforms.

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

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

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

Analysis results (Data)

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

Label —_ Date and time

S — i —

Data area —_

Measurement —_
conditions

Waveform ——
data

Headerand ——
data of analysis
data
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1.4 Saving and Loading Data

Function menus

FILE key

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

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

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

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

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

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

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

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

names to those folders.
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1.5

System Setup

Function menus

SYSTEM key

Alignment adjustment (Optical Alignment)

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

Wavelength calibration (Wavelength Calibration)

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

Wavelength shift (Wavelength Shift)

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

Level shift (Level Shift)

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

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

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

GP-IB setting (GP-IB Setting)

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

Command format (Command Format)
Select whether to use AQ6376E 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 AQ6376E commands or AQ6317 compatible commands for remote

control.

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

to use for starting remote control.

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

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

Session timeout (Timeout)

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

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

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

Trigger output (Trigger Output Mode)
The instrument outputs trigger signals from the trigger output terminal on the rear panel only

while the instrument is sweeping. For the procedure, see section 3.5.

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

at regular intervals.

Setting the UNCAL Mark and WARNING indicator (Uncal Warning)

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

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

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

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

Language (Language)

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

Setting the clock (Set Clock)
You can set the clock. For the procedure, see section 4.5 in the AQ6376E Getting Started
Guide (IM AQ6376E-02EN).

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

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

Clearing parameters (Parameter Initialize)

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

Viewing the system information (System Information)

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

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

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

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

-n
can undo or redo up to five operations. g
UNDO soft key: Undoes the last operation §
REDO soft key: Cancels the last undo operation
FUNCTION

CENTER LEVEL

=) (o)

SETUP TRACE
MARKER) (EEAK,

SYSTEM FILE

O_REMOTE

UNDO/LOCAL
UNDO, REDO

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

UNDO/LOCAL.

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

state.

Instrument state Function

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

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

registration mode is canceled, and the soft key menu that

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

USER key

Up to 24 menus can be registered as user keys.

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

Overview

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

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

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

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

« WDM Test

* FP-LD Test

* DFB-LD Test

» LED Test

» SCLaser Test

» Optical fiber end face check

* Maintenance information export

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

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

Example of an FP-LD test

Execute a measurement.
The procedure described in section 3.2
Uis included.

|| Measurement conditions

(resolution, sensitivity, span)

Typical items are incorporated from the
procedures in chapter 2.

71 Analysis conditions (calculation

algorithm)

Typical items are included from the

procedures in chapter 6 and the

1] parameters in the appendix.
Display operation

J_Switches the unit of the scale

display The main scale items of

| ) section 2.1 are included.

I |
Analysis results Saves waveform and analysis data

You will get the same results as described in ltems of sections 7.2, 7.4, and 7.6 are included.
the explanations in sections 6.5 and 6.6.
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1.6 Application Feature (APP Feature)

Optical fiber end face check (FIP)

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

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

End face of the optical fiber cable

Maintenance information export (Support file builder)

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

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

Function menus

APP key
“WDM/FP-LD/DFB-LD/LED/SCLaser analysis test”, “Optical fiber end face check?”,
“Exporting maintenance information” in Features

Information (Information)
You can view an overview of the selected application.

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

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

device.

Uninstallation (Uninstall)
You can uninstall applications installed in the instrument.

You can also uninstall preinstalled applications.
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Chapter 2 Setting the Measurement Conditions

21 Measurement Wavelength (Frequency or
Wavenumber) Range

Procedure

Setting the horizontal scale
Setting the horizontal scale unit to wavelength, frequency, or
wavenumber
7. Press SETUP. The Setup menu appears.
2.  Tap More 1/2. The More 2/2 menu appears.

3. Tap Horizontal Scale nm. The Horizontal Scale menu appears.
“nm” after “Horizontal Scale” will appear as “nm,” “THz,”, or “cm™"” depending on the horizontal
scale unit that was selected before this step.

4. Tap nm, THz, or cm-1 to select the horizontal scale unit.
5. Tap Return.

EFundion ™ Function

Resolution Pulse Light
Measure
nm|

Off

Trigger
Setting

Sensitivity J

Horizontal
Scale

Smoothing

oilfe

Interval

Sampling
0.200nm|

ki

More 1/2 J More 2/2

-

Setting the measured wavelength to wavelength in air or that in vacuum
7. Press SYSTEM. The System menu appears.

2. Tap Wavelength in Air/Vacuum. A confirmation message appears.

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

™ Function

Wavelength
Calibration

Wavelength
Shift

Level Shift

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

Ed
=4
4 3
5]
3 8
g 3
= 3

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

Setting the center wavelength (center frequency or center
wavenumber)

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

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

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

+ Setting using one-action

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

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

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

7. Press CENTER. The Center menu appears.
2. Tap Center. ACENTER setting window appears.

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

Setting example (for center wavelength)

)
1500.000nm|
;[ 2450.000]nm spAN_1900.0]nm
| 1 smpL|__ 9s01A)] stop
3400.000nm
CENTER
0 Peak WL
i -> Center
2450.000nm
Mean WL
-> Center

input new value
{(conrse)
~ =

|HEECe]] me

View Scale
-> Measure
Enter

i

190.00nm/D 3400.000nm

Note
» The assigned value is applied to the measurement conditions area.
* When a setting is changed, appears in the measurement condition area.
» If you enter a value outside the setting range, the closest allowed value is assigned.

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

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

7. Press CENTER. The Center menu appears.

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

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

Setting the stop wavelength (frequency or wavenumber)
4. Tap Stop. A STOP setting window appears.

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

Setting example (for start wavelength)
— 'h Function

5P]

Center
L 2450.000nm|
LK

'h Function

Center
9AEN NNOAm|

1

[T span] 3000

500.0
Stop Stop
] 1 SMPL:| 9501(A
\ 3400.000nm| 3400.000nm|
START Q
rean vwo Peak WL
-> Center T -> Center
1500.000nm
Meanwl || 7] E Mean WL
-> Center input new value > Center
@ CEEe]| e

View Scale
-> Measure

View Scale
-> Measure
]
190.00nm/D 3400.000 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 or Wavenumber) Range

Setting using one-action

1.

Press CENTER. The Center menu appears.

2. Tap one of the following four menus.

Tap Peak WL -> Center:

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

Tap Mean WL -> Center:

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

Tap Auto Center Off On to select On:

The peak wavelength (frequency or wavenumber) of the measured waveform is assigned
automatically to the center wavelength (frequency or wavenumber) for each sweep.
Tap View Scale -> Measure:

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

™ Function

Start
1500.000nm)|

3400.000nm|
Peak WL

~cmer = Set to the peak value

Mean WL

~cmer = Set to the RMS 20dB center wavelength

Auto Center

oife

KL}

-Automatically set for each sweep

View Scale

~measwe = Set to the currently displayed zoom scale

Vi

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

1.

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

Press MARKER. The Marker menu appears.

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

E Function
Marker Active

off [off

Set Marker

Clear Marker

LIA

Marker
Setting
Normal

Marker
-> Center

i

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

Setting the sweep span

There are four ways to set the sweep span:

» Setting the sweep span in the Span menu

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

» Setting using one-action

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

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

Setting the sweep span in the Span menu
7. Press SPAN. The Span menu appears.
2. Tap Span. A SPAN setting window appears.

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

am
{_2450000hm  span_1900.0)nm m

[ smp 9501(A Stop
( 3400.000nm|
SPAN
o O &
-> Span
1900.0nm

nm Sweep
ime

J . Minimum|
~ [=][+]
Vi Scal
i =0
[

190.00nm/D 3400.000nm |:|
Note

» The assigned value is applied to the measurement conditions area.
* When a setting is changed, appears in the measurement condition area.
» If you enter a value outside the setting range, the closest allowed value is assigned.

input new value ?

w
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

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

7. Press SPAN. The Span menu appears.

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

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

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

Setting example (for start wavelength)
EFun(tion

¢ | [Span
s 1900.0nm

'h Function

{Span
1600 N

[Z00n  soan] 3000

Stop ; 7 smpl| 9501(A Stop
3400.000nm| 3400.000nm|

START Q
= span B —_— -> Span
1500.000nm
OnmSweep || i ] . Onm Sweey
T oweep input new value T weep
Minimum| mpnenene] j . Minimum|
A== EE

View Scale

-> Measure
E [] B -
190.00nm/D 3400.000 nm |:|

View Scale
-> Measure

B

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

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

2. Tap one of the following two menus.

Tap AA -> Span:

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

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

rh Function

Span

1900.0nm

Start
1500.000nm|
2400 000nm|

+Set to RMS 20 dB x 6

™
-> Span

Ui sweep
Time

Minimum,

-Set to the currently displayed zoom scale

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

N

2

Press MARKER. The Marker menu appears.
Tap More 1/3. The More 2/3 menu appears.

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

™ Function

Marker Active
o

S

al

Clear Marker

Marker
Setting
Normal

Line
Marker 4
[#%i On

.
o

Marker L1-L2
-> Span

->Zoom Span

All Marker
Clear

Line Marker
(Al Clear

More 1/3

More 2/3 J

Note

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

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

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

IM AQ6376E-01EN
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Explanation

Horizontal scale

Wavelength display mode

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

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

Frequency display mode

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

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

Frequency display mode

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

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

Displayed units for horizontal scale and marker values

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

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

Note

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

Center wavelength (frequency or wavenumber)

Start wavelength (frequency or wavenumber)

Stop wavelength (frequency or wavenumber)

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

The selectable ranges for each item are as follows:

Display mode Center Start Stop

Wavelength (nm) 1500.000 to 3400.000 550.000 to 3400.000 1500.000 to 4350.000
Frequency (THz) 88.0000 to 200.0000 32.0000 to 200.0000 88.0000 to 256.0000
Wavenumber (cm~') 2941.000 to 6667.000 1078.000 to 6667.000 2941.000 to 8530.000
Value steps

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

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

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

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

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

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

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

e Peak WL -> Center
The center wavelength is set to the wavelength at the peak value of the active trace
waveform.
When executed, the specified center wavelength is displayed in a center wavelength setting
window. Then, you can further change the center wavelength.
The same is true for the center frequency and center wavenumber.

¢ Mean WL -> Center
The center wavelength is set to the average (RMS 20 dB center wavelength) of the
spectrum in the range from the peak of the active trace waveform down to the threshold (20
dB). Then, you can further change the center wavelength.
The same is true for the center frequency and center wavenumber.

e Auto Center Off/On
This function sets whether Peak WL -> Center is executed for each sweep.
When this function is set to ON, the peak in the active trace waveform is automatically
detected and assigned to the center wavelength for each sweep.
The active trace must be set to WRITE.

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

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

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

Moving marker

Marker -> Center

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

The same is true for the center frequency and center wavenumber.
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2.1 Measurement Wavelength (Frequency or Wavenumber) Range

Sweep span

Set the horizontal scale to nm, THz, or cm™" using the horizontal scale settings on page 2-1. The
display mode switches between wavelength, frequency, and wavenumber displays according to the
setting. The selectable ranges for each sweep span are as follows:

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

Display mode Sweep span Start Stop

Wavelength (nm) 0, 0.5 to 1900.0 550.000 to 3400.000 1500.000 to 4350.000
Frequency (THz) 0, 0.01 to 112.00 32.0000 to 200.0000 88.0000 to 256.0000
Wavenumber (cm~') 0, 0.5 to 3726.0 1078.000 to 6667.000  2941.000 to 8530.000
Value steps

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

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

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

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

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

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.

e 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.

210
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2.2 Wavelength Resolution

Procedure

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

7. Press RESOLN. A Resolution menu and RESOLUTION setting window are displayed.
(The same window appears when you tap Resolution on the Setup menu that appears when you press
SETUP.)

You can set the value by either of the following methods.
Selecting by tapping the menu
2. On the Resolution menu, tap the resolution you want.

Selecting on the RESOLUTION setting window

2. 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.

3. When the resolution you want to use is highlighted, tap Exit.

If you enter a value not on the Resolution menu, the closest available value on the menu is applied.

000 <o 2000

E 1 SMPL;| 6001 (M)
RESOLUTION Q

nm

input new value

v| @ [=][4]| ==

Note

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

What to do when “UNCAL” is displayed

Perform any of the following:

» Decrease the sweep span.

* Increase the sampling points.

» Lower the resolution (increase the value).

» Tap Sampling Points AUTO on the Setup menu.

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

Explanation

Wavelength resolution (frequency and wavenumber)

The available resolution settings are as follows:
Display mode Settings
Wavelength 0.1 nm, 0.2 nm, 0.5 nm, 1 nm, 2 nm
Frequency 20 GHz, 40 GHz, 100 GHz, 200 GHz, 400 GHz
Wavenumber  0.25cm™", 0.5cm™, 1ecm™, 2.5 cm™, 5 cm™

Conditions that do not cause UNCAL

The sampling intervals (see section 2.3) that do not cause UNCAL vary depending on the resolution
setting.

For example, to prevent UNCAL from occurring at a resolution of 0.1 nm, the sampling interval
must be 0.02 nm or less. To measure at 20 nm sweep span, the sample points must be set at least
to 20 + 0.02 + 1 = 1001. For details, see “Number of samples (Sampling Points)” in section 1.1.

Ripples in the 1800 nm to 1950 nm and 2400 nm to 2950 nm area

For details, see “Ripples in the 1800 nm to 1950 nm and 2400 nm to 2950 nm area” in section 3.1,
“Measurement Precautions.”
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2.3 Sampling

Procedure

There are three ways to set sampling:

» Setting the sampling points
» Setting the sampling interval

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

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

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

resolution setting. The procedure ends here.

Tap Sampling Points:

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

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

If you have tapped Sampling Points or Sampling Interval

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

Setting screen when
Sampling Points is tapped /e

SAMPLING POINT

%]

6001
input new value

A=
FEG) e

[+)[=][e]

T Function

Resolution
nm|

Sensitivity
N/AUTO)

0]

Enter

Note

More 1/2

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

Explanation

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

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

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

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

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

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

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

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

Relationship between the sampling interval and wavelength
resolution

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

Sampling Points AUTO

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

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

For example, to prevent UNCAL from occurring at a resolution of 0.1 nm, the sampling interval must
be 0.02 nm or less. To measure at 20 nm sweep span, the sample points must be set at least to 20
+0.02 + 1 =1001. For details, see “Number of samples (Sampling Points)” in section 1.1.

IM AQ6376E-01EN



2.4 Measurement Sensitivity

Procedure

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

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

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

Selecting by tapping the menu

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

the selected measurement sensitivity appears in the Sensitivity Level menu.

Selecting on the SENSITIVITY setting window

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

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

the Sensitivity Level menu.

R Function IS p— i

Resolution Sensitivity / MID
Select - /R |-42dBm) (-56dBm)
1nm N/AUTO) Pt
Sensitivity Sy HIGH1(c2)/CHOI
) | Level (-59dBm)
N/AUTO) -46dBm|
;[ 1800.000|nm spAN:|_1200.0nm
TS N/AUTO2) HIGH1/CHOP
Times : 1 SMpL6001(M) (-44dBm) (-60dBm)
1
SENSITIVITY Q
HIGH2(x2)/CHOP
"""" (-61dBm
N/AUTO
"""" - | HIGH2/CHOP
Poi input new value (-62dBm)
((CoRRSE):
Interval e (-
0.200nm
MID(x2) HIGH3/CHOP
(-5508m) (-67dBm)
Ne—
- Jl
sensin Sensit
Feriiy e SR |
More 1/2 J remm Return ‘
190.00nm/D 3400.000nm
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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.

'|\:| Function
Sensitivity
Select

N/AUTO|

Sensitivity

Level #
-46dBm)|

| 1800.000]nm SPAN|

1200.0|nm

1]

smpL

6001(A)]

™ Function

SPl ——
Sensitivity

Select
N/AUTO)

SENS LEVEL

]

-46dBm

input new value

o == ]

ISWM Fw\‘
rm
190.00nm/D 3400.000 nrr!

» The specified measurement sensitivity is applied to the measurement conditions area.
*  When the measurement sensitivity is changed, appears in the measurement condition area.
+ If you select a sensitivity setting from HIGH1 to HIGH3, CHOP MODE will be selected unconditionally.
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2.4 Measurement Sensitivity

Explanation

Measurement sensitivity

Select the measurement sensitivity from the following:

N/HOLD(x2) N/HOLD N/AUTO(x2) N/AUTO
NORMAL(x2) NORMAL MID(x2) MID
HIGH1(x2)/CHOP HIGH1/CHOP HIGH2(x2)/CHOP HIGH2/CHOP
HIGH3(x2)/CHOP HIGH3/CHOP

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

Measurement sensitivity by entering the measurement level
directly

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

CHOP mode

CHOP mode is for running the chopper inside the monochromator. The stray light inherent in
monochromators is reduced by running the chopper. CHOP mode allows higher signal-to-noise

measurements.

CHOP mode is enabled at all times for the following measurement sensitivities.
HIGH1(x2)/CHOP, HIGH1/CHOP, HIGH2(x2)/CHOP, HIGH2/CHOP, HIGH3(x2)/CHOP, HIGH3/

CHOP

CHOP mode feature

CHOP mode Feature Advantages Disadvantages
Disabled The stray light component Measurement is fast Since the stray light component
is also measured. even for high-sensitivity is also measured, low level
measurements. components are inaccurate

Stray light suppression
ratio: 40 dB or more

when the light source power is
high.

Enabled Highly dynamic Measurements can be made
measurements are possible with the stray light removed.
using internal modulation.  Long, high-sensitivity

measurements are possible
Stray light suppression because there are no offset
ratio: 60 dB or more fluctuations.

Measurement time is long.

Monochromator stray light

For details, see “Monochromator stray light” in section 3.1, “Measurement Precautions.”

218
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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. Press LEVEL. The Level menu appears.

Changing to the log scale display

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

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

T Function
TN AAn:
Reference 20001:
Level 20002
0.0 'A0003:
A0004:
40005: g
<Meas. Conditions>
1 D
START{ _1000.000jnm  sTop{ _2500.000]nm CENTER[_1750.000jnm sPAN:_1500.0jnm _
RES| 1nm  SENS{NORMALG2) | VG| 1] smp[ 6001(A
10.0)
LOG SCALE Q
Peak Level 190k Peak Level
-> Ref Level " input new value > Ref Level
((conRsE)
v =
Ref Level 300 Ref Level
85§ on Jorel
Level Unit Level Unit
B dBm/nm) 500
Main Scale
Initialize 10,0
de/D
700
More 172 More 172
-90.0
1500.000nm inVacuum  2450.000nm 190.00 nm/D 3400.000nm
‘WL < SRC [EAUM AUT | AUT | AUT |AUT | SWP | SMO <
1 ofs | ‘ SRC ‘REF ‘CTR ‘1—2 ‘DTH ‘ ‘ RPT ‘ SGL
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2.5 Level Scale

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

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

'|§:| Function E Function o '|‘:| Function
Reference Reference Aot Ahn: | [Reference
Le Level £0002: Level
oo Ll ey
Log Scale 40005
<Meas. Conditions> -NEW
Q0dR/ 10.0d8/D| [ew
. START] 1000.000jnm  sTOP{ 2500.000]nm CENTER{ _1750.000jnm spaN_1500.0]nm
Linear Scale - RES]| om  SENS{NORMALX2) | AVG] 1] smpL_ 6001(A)
100.0[REF
i BASE LEVEL
o o
Base Level »
p Ouw| ouw

80.(

Peak Level — - Peak Level
“> Ref Level > Ref Level input new value *> Ref Level

(coarse)

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

on Eiion on
Level Unit Level Unit Level Unit
EER B/ pw/nm 10, W/
Main Scale Main Scale Main Scale
Initialize Initialize 100 Initialize

uw/D

20,

More 1/2 More 1/2 More 1/2
.
1500.000 nm in Vacuum 2450.000nm 190.00nm/D 3400.000nm
WL

auT [AuT [AuT [swe]smo S
‘SRC ‘REF ‘CTR ‘172 ‘OTH‘ ‘ RPT‘SGL

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

rh Function

Referer

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
uW MW, uW/nm
fertee | mW mW, mW/nm
Level Unit THz Log Scale — dBm, dBm/THz
EER der/nm Linear Scale pW pW, pW/THz
itlize nW nW, nW/THz
— uW MW, uW/THz
mwW mW, mW/THz
J cm-1 Log Scale — dBm
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2.5 Level Scale

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

ShALN

Tap Log Scale.

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

Tap Y Scale Setting. The Y Scale Setting menu appears.

Tap Y Scale Division. A menu appears for selecting the number of divisions.

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.

'|\:| Function '|‘:| Function 'E Function [ ST | [ Sy—— |
Reference Reference Y Scale 2
Level Level Division #
0.0dBm| 10]
Position
8DIV|
Linear Scale Sub Scale Sub Ref level
Position
10.0%/D, 5DIV|
Peak Level Peak Level Offset
-> Ref Level -> Ref Level Level
0.0dB)
wto Auto Auto
Ref Level Ref Level Sub Scale
On| On| [#%i On
Level Unit Level Unit [VScale
Setting -p
[EEIR dBm/nm| [EERR dBm/nm|
Main Scale Main Scale || pjSaoLoal
Initialize Initialize Initialize ‘
¥ scale
T T
More 1/2 J ‘More 172 J More 2/2 J return remm

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

5.

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

(REF position).

Enter the number of divisions counted from the bottom of the waveform display area.

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

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

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

" Function " Function
Y Scale 0001 oan
Division 00002
10 00003
00004
Ref Level £0005:
Position ([ <Meas. Conditions>
8DIV
START_1200.000nm  STOP{ _2400.000|nm CENTER:_1800.000/nm sPAN{_1200.0jnm
Bodton ™ RES!| nm  SENS{N/AUTO ] AVG] 1 smeL[_ 6001(A) Sub et level
5DIV] 300) 5DIV
REF POSITION Q
8DIV
10.0[REF
dem input new value
~ == ] @E
10,
e ]
30,
10.0
B> Enter
-50.
v Scale Y scale
=l
Return Return
700
1500.000 nm inVacuum  2450.000nm 190.00 nm/D 3400.000nm
srC VIR AUT [AUT [AUT [AUT [swp[smo s
OFs ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH | | ReT ‘ set
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2.5 Level Scale

Setting the reference level

There are three ways to set the reference level.
» Using the Reference Level parameter

» Using the one-action keys

+ Setting the reference level to the moving marker level

7. Press LEVEL. The Level menu appears.

Using the Reference Level parameter (log scale)
2. Ifthe vertical scale is not set to log scale, tap Log Scale. If the log scale is displayed,

proceed to step

3.

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

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

'E Function

Reference
Level

-10.0dRm|

Bl =) [ <Meas. Conditions> [New]
et sTART{ 1200.000)nm  sTop:[_2400.000)nm centery{1800.000)nm span:_1200.0nm
s RES/| 1nm  sens{N/AUTO | ave] 1 sMpL_ 6001(A)
10.0|
REF LEVEL Q
-10.0dBm

Linear Scale

input new value

104
Peak Level dem|
-> Ref Level

Auto

A== HE

Ref Level -30.

o]

el a ]

Peak Level
-> Ref Level

Ref Level
Bon

Level Unit

R dBr/nm)

]

Enter

Main Scale
Initialize

More 1/2 J

-90.0)

1500.000 nm in Vacuum 2450.000nm

190.00nm/D

3400.000nm

AUT
SRC

AUT | AUT | SWP | SMO
REF |CTR |1-2 |OTH

HRPT‘SGL

More 1/2

Note

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

Using the Reference Level parameter (linear scale)

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

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

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

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

"7 Function S P— R Function

Reference

Reference

Reference
Lev

AFIX /DS
f BLK|
N E
boojnm spAN1200.0/nm

Linear Scale

svpL|  6001(A) Hw
Linear : : : W
Base Level Base Level
ouw| opw| REF LEVEL Q
Peak Level Peak Level Peak Level
> Ref Level > Ref Level > Ref Level 100pW | Il
Ao ) Ao -> "o-—Enter the reference level.
Ref Level Ref Level Ref Level - N
Bon EHon Eon ~ [—]
Level Unit Level Unit Level Unit
oo Mo ] [/ @]
Main Scale Main Scale Main Scale
Initialize Initialize Initialize
= B0 B |moole B
More 1/2 J More 1/2 J More 1/2 J . . .
190.00 nm/D 3400.000 nm

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

Setting using one-action

2. Tap one of the following two menus.

Tap Peak Level -> Ref Level:

The reference level is set to the peak level of the active trace waveform. The specified reference
level is displayed, and the displayed waveform is redrawn according to the new reference level.
Tap Auto Ref Level Off On to select On:

For each sweep, the reference level is set to the peak level of the active trace waveform.
» This does not work when the active trace is set to a type other than Write (Max Hold, Min Hold,
Calculate, Roll Average).

« If this soft key is on, |34 | at the bottom of the screen will be highlighted.

'|§:| Function
Reference
Level
100uW|

Log Scale

10.0dB/D|

Linear
Base Level

Ay

Peak Level

>Rl — Sat to the peak level value

|Auto

it agony Automatically set to the peak level
for each sweep

Mg uw/nm
Main Scale
Initialize

More 1/2

~

Setting the reference level to the moving marker level
7. Press MARKER. The Marker menu appears.

2. 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.

'E Function

Marker Active
ofiEm
Set Marker

Marker
-> Center

Marker
-> Zoom Ctr

Marker
-> Ref Level

Clear

Marker

More 1/3

BUKEL
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2.5 Level Scale

Explanation

Level scale with absolute values (main scale)

Log Scale **.*dB/D

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

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

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

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

Measurement sensitivity and effective vertical scale range

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

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

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

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

If the measurement sensitivity is NJ/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 AQ6376E-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, uW, mW) is selected, you can set it in steps of 0.01.

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

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

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

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

One-action keys

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

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

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

Moving marker

Marker -> Ref Level

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

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

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

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

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

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

Main Scale Initialize

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

The level scale is displayed based on relative values when a differential waveform (based on LOG
values) or normalized waveform is displayed. The sub scale is the level scale with relative values. For

details on the level scale with absolute values (main scale), see section 2.5.

Procedure

Displaying the sub scale

Display the differential waveform or normalized waveform according to the procedure in section 4.5

" Function
A-An: AFX 78K -
0001 BIFX 71| [Active Trace
0002: CiFIX. /DsP|
D:FIX. /DS
ggoz E FIXC BLK ABCDERG
A0005: G K| [View F
<Meas. Conditions> ——
[DisP}
START{_1547.540]nm  stop{_1552.540nm CeNTER{_1550.040nm seaN:[__ 5.0nm
Wier |
RES] 0.1]nm  SENSMID AVG: 1 SMPL| 501(A) Write F
20.0| 25.0
Fix F
& / \ 52 [FodF
Min Hold)
/ \ Roll Average F
204 50
\ 2
S 0.0
40, 50
|Trace List
10.0
a&/0 \%W
60 (Lt e el 150
More 172
-80. 25.0
1547.540nm inVacuum  1550.040nm 0.50nm/D 1552.540nm
Wi [we [nor [sre [sre IR AuT Pl AUt [swe[smo s
‘SHF SHF ‘MSK Z0M| 1-2 ANA‘ Rl CTR ‘172 ‘om| ‘R"T ‘ seL

Auto scaling the sub scale

7. Press LEVEL. The Level menu appears.

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

3. Tap Auto Sub Scale Off On to select On or Off.

Linear Scale

'|\:| Function

Peak Level Offset
-> Ref Level Level
0.0dR
Auto [Auto
Ref Level Sub Scale
o on
LevelUnit || |jroed
Setting
[ dBro/nm|
Main Scale Sub Scale
Initialize Initialize
More 1/2 J More 2/2 J
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2.6 Sub Scale

Log display of the sub scale

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

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

Setting the offset

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

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

{_1800000m  span{_12000)nm
E 1 SMPL 6001(A)

0.125/D|
Sub Scale

SUB SCALE LOG Q

5.0dB/D

10.0%/D)|

input new value

e (][4

Setting the REF position

0.0dB|

Auto
Sub Scale

Bon

[ 1800.000]nm sPAN{_1200.0jnm
il 1] smpL 6001(A)]

OFFSET LEVEL [x)

0.0dB

input new value

o [=][#]

3. Tap Y Scale Setting. The Y Scale Setting menu appears.

4. Tap Sub Ref level Position. The REF POSITION setting window appears.

5. Enter the REF position in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting

Started Guide.
6. Tap Return.

E Function

™ Functi

g T Function
Y Scale

Division

10)

Ref Level

Position

{_1800000fm  span{_1200.0Jom
| 1 SMPL 6001(A)
REF POSITION %)

Y

input new value

0.0d8 ]

o @ (][]

[Auto
sub Scale R
[&%d On

[¥ Scale
Setting »

[Level

[V scale
[setting

More 2/2 J

Return
3400.000nm!

Note

190.00 nm/D

™ Function

Sub Linear

0.125/D|
Sub Scale

10.0%/D

Sub Scale

orfel)

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.
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2.6 Sub Scale

Linear display of the sub scale

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

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

Setting the bottom value

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

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

'|§:| Function

| [Sub Log
5.0dB/D|

Sub Linear

'|§:| Function

Sub Linear

0.125/D

| 1800.000)nm span{_1200.0nm it [ 1800.000]nm span:{_12000/nm

] 1) smpL 6001(A)| | ““““““““ : 1 SMPL{_ 6001(A)
- 10.0%/D)| - 10.0%/D)
| SUB SCALE LIN o : SCALE MIN [x]

0.125/D 0.00

Scale
Minimum

0.00|
e

- Scale
input new value Minimum

o [][3]

input new value

0.00

Sub Scale

o

Sub Scale

| [&f on|

Setting the sub scale unit to %/D

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

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

E Function

| 1800.000]nm spaNy_1200.0)nm
] 1] smpL_ 6001(A)]
SUB SCALE Q

10.0%/D ‘

Scale
Minimum

0.0%|
v HH =

input new value

Sub Scale

| [81 On)|

Initializing the sub scale

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

e |
|Y Scale

Setting

Sub Scale
Initialize

More 2/2
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2.6 Sub Scale

Explanation

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

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

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

Offset value of the sub scale (Offset Level)

This soft key is used to set the offset value. This soft key is valid when the sub scale is dB/D.
Selectable range: 0 dB to £99.9 dB
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 %/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

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

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

T Function . ™ Function
=
Resolution | fResolution
nm|
Sensitvity
N/AUTO)
| 1800.000)nm span:_1200.0jnm
Average
bl { 1 smp{ 6001(A)
: -
AVERAGE TIMES Q

1

input new value

o [][3]

Sampling
interval S
0.200nm

Sampling
interval
0.200nm

More 1/2 J More 1/2
190.00 nm/D 3400.000 nm

Setting smoothing

Enter

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

'|§:| Function '|§:| Function
Resolution Pulse Light
Measure
Tnm| Off
Sensitivity Trigger
Setting
N/AUTO]
Average Horizontal
Times Scale
1 nm
Sampling
Points
6001
Sampling Smoothing
Interval
0.200nm| [ on|

@

More 1/2 J More 2/2 J
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2.7 Noise Reduction

Explanation

Average times

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

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

Smoothing

The smoothing function attenuates the noise in the measured waveform.

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

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

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

// AQB3T6E OPTICAL SPECTRUM ANALYZER // 2022Jun 291611 R Function // AQB3T6E OPTICAL SPECTRUM ANALVZER // 2022)un 291615 R Function
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o001 [Pulse Light fooot [Pulse Light
‘80002 [Measure 80002 7| |Measure
0005 o 20005 = e off
‘20004 20004 £ Jitk
20005 Frigger 40005 GiEx 78| irgger
<Meas. Conditions >~ jsecting <Meas. Conditions > Setting
START{_1547514]nm  sTop:_1552514)nm CenTER]_1550.014)nm span{__ 5.0jnm START_1547514nm  stop_1552514nm CcenTer]_1550.014)nm sean__ 5.0jnm
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7071 d 791
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Chapter 3 Measuring the Optical Spectrum

3.1 Measurement Precautions

Types of optical fibers that can be used with this instrument

This instrument can use single-mode optical fibers with a core diameter of 5 to 9.5 ym and multi-
mode (Gl) optical fibers with a core diameter of 50 ym or 62.5 ym. There are performance
limitations depending on which type of optical fiber is used. The table below shows which of the
typical types of fiber may be used and the limitations on their use. When measuring wavelengths of
2000 nm or more, use an optical fiber (e.g., fluoride fiber) with small infrared absorption.

Limitations on wavelength resolution

This instrument’s maximum resolution is 0.1 nm. This is obtainable when a single-mode optical
fiber with a core diameter up to 9.5 pym is used. The table below shows how the maximum
wavelength resolution changes when an optical fiber with a thicker core diameter is used.
Setting the wavelength resolution setting smaller than the value in the table will only make the
measurement level inaccurate, but will not improve the resolution. Optical fibers with a thick
core diameter are especially useful for receiving spatial light for measurement, but they have
poor resolution. Choose the best type of optical fiber for your 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 bringing an LED close in contact with the optical input connector.
Note that optical spectrum measured using such methods is unreliable.

To measure spatial light, you need to collect the spatial light into the optical fiber and then
apply it to this 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 0.10 No
9.5 0.10 Yes

Gl 50 0.10 No
62.5 0.10 No

Si 50 0.10 No
80 0.20 No
100 0.50 No
200 1.00 No
400 2.00 No
800 2.00 No
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3.1 Measurement Precautions

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

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

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

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

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

Numerical aperture

Level error (dB)

Absolute level accuracy

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

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

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

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

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

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

Measurement sensitivity and effective vertical scale range

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

(REF) level.

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

If the level scale is set to 10 dB/DIV, the display will fall outside the effective range. The waveform
between the top edge of the screen to REF + 10 dBm and that between the bottom edge to REF
— 20 dBm will be inaccurate. If the measurement sensitivity is set to NJHOLD, we recommend
that you use the level scale at 5 dB/DIV or less. If the measurement sensitivity is N/AUTO, MID,
or HIGH1 to HIGHS, 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).

Monochromator stray light

The instrument has a newly designed, high-performance monochromator. Depending on the
measurement conditions, stray light at a level 30 dB to 50 dB below the original spectrum, as well
as other stray light specific to the monochromator may occur in wavelength areas about 400 nm
away from the peak wavelength. If these stray lights have severe impact on measurements, you
can set the sensitivity to a setting from HIGH1/CHOP to HIGH3/CHOP to enable CHOP mode,
which reduces their effects.

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

J/ AQB3T6E OPTICAL SPECTRUM ANALYZER // 2022 Jun 27 15:07

// AQB3T6E OPTICAL SPECTRUM ANALYZER // 2022 Jun 27 15:09

0001
20002 o
20003 i

£

Level
-60dB:

start_1500000]nm  sToP{_3400.000lnm  CenTER{_2450.000/nm spaN{_1900.0]nm m

Res| 2nm_ sens{HIGH1/CHOP AVG: 1 smpL__4751(A)

s _Tso0adom  sror[ 3a0omom  centen{ 2am0000fm  sean{_19000nm
RES:| 2jnm SENS:{MID AVG: 1 SMPL: A4751(A))

6. 6]

4. 4.
) )

24 24

44 44

100 n 10.0

B i ; %0 g
=) i "“m‘” \
“50000mm acaum  2430000mm Ts000mm> Sa00000mm i560000mm inVecuum  24500000m 150.000mD 34000000
(6 [t s [ (2 [kt [ [t [ ) [ T [ s [t [k ot [ e [ 2e)
CHOP mode feature
CHOP mode Feature Advantages Disadvantages
Disabled The stray light component Measurement is fast Since the stray light component
is also measured. even for high-sensitivity is also measured, low level
measurements. components are inaccurate when

Stray light suppression

ratio: 40 dB or more the light source power is high.

Enabled Highly dynamic Measurements can be made Measurement time is long.
measurements are possible with the stray light removed.
using internal modulation.  Long, high-sensitivity

measurements are possible

because there are no offset

fluctuations.

Stray light suppression
ratio: 60 dB or more
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3.1 Measurement Precautions

Waveforms with resolutions of 0.1 nm

When the resolution is set to 0.1 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 is caused by the characteristics of the optical component
and is not an indication of a problem. Even if this phenomenon occurs, performance such as
resolution and dynamic range is ensured. This phenomenon will disappear if the resolution is

changed to a coarser setting.

2022 Jul 14 18:16|
ALFX /DSP|

// AQ6376E OPTICAL SPECTRUM ANALYZER //

A :
A0001:
£0002:
1A0003:
£0004:

A0005:
<Meas. Conditions>

START:|_ 2008.390|nm STOP:| 2012.390|nm

4.0‘nm

RES| 01]nm  sens{MID

501(A)]

27.9)

7.
dm| /

-721
2008.390nm

inVacuum  2010.390nm

2012.390nm

NOI

LVL | WL
MSK

SHF | SHF

SRC |SRC e
ZOM|1-2 el

ey

Ripples in the 1800 nm to 1950 nm and 2450 nm to 2950 nm areas

Water (OH-) ions present in the monochromator absorb light in the 1800 to 1950 nm and 2450 to
2950 nm areas, resulting in ripples in the measurement waveform. The amount of ripples can be
reduced by setting a coarser resolution, by using the instrument in a low-humidity environment, or
by purging as described in section 3.7 of the Getting Started Guide.
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3.1 Measurement Precautions

High-order diffracted light

In principle, the monochromator emits high order diffraction light that is integer multiples of the input
light. This instrument is equipped with a monochromator containing an optical filter that suppresses
input light with wavelengths other than those under measurement to suppress the ghost effect
caused by the high-order diffracted light. However, the optical filter cannot completely remove

the unnecessary high-order diffracted light. Therefore, it is important to know how the high-order
diffracted light will appear.

The figures on the following page are graphs of the wavelengths that appear on the screen versus

the actual wavelengths.
The horizontal axis is the wavelengths displayed on the screen, and the vertical axis is the actual

wavelengths. In addition, the solid lines on the graph indicate the correspondence between the
displayed wavelengths and actual wavelengths. The thick solid line displays the correct optical
spectral correspondence (obviously the displayed wavelengths match the actual wavelengths), and
the thin solid line displays the correspondence with the ghost caused by high order diffraction light.
The numbers written next to the thin solid line indicate the level of suppression of the ghost caused
by high order diffraction light relative to the correct optical spectrum. However, the values are rough
estimates; they are not guaranteed. For example, if a 1610 nm light is input to this instrument, the
intersections of a horizontal line drawn from 1610 nm on the vertical axis and the lines on the graph
correspond to the displayed wavelengths. As a result, we can see that in addition to 1610 nm,

a ghost appears at the 3220 nm position. We also see that the level of the ghost is suppressed

by more than 40 dB relative to the correct optical spectrum. In other words, at the measurement
wavelength around 3220 nm, even if light around 1610 nm is input simultaneously, this light is
suppressed by more than 40 dB due to the effect of the internal optical filter, making measurements
around 3200 nm possible.

3400

3200

3000

2800

2600

2400

2200

Actual wavelength (nm)

2000

1800 Se

cond order diffraction light |

ex.1610nm
1600

1400 40 dB or more]

1200
1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400

Wavelenth shown on the screen (nm) 1500-3400 nm
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3.2 Continuous Light Measurement (CW)

Procedure

Auto measurement

With auto measurement, measurements are made by automatically setting the optimal
measurement conditions for the light source to be measured.

Press AUTO. Auto measurement is executed.
(You can also do the same by tapping Auto on the Sweep menu that appears when you press SWEEP.)

<Meas. Conditions>
START| 1500.000jnm  STOP{ 3400.000|nm CENTER{_2450.000jnm spAN_1900.0]nm
RES| nm  SENS{N/AUTO | AVG] 1] SMPL{___ 9501(A)
10.0|
-10.0|RE -
dBm|
-30.
Swee
Marker L1-L2
-50.¢ offely
Sweep
100 Interval
d8/D Minimum|
-70.(

-90.0|
1500.000nm inVacuum  2450.000nm 190.00nm/D 3400.000nm |:|
WL

AUT [ AUT [AUT [swP [ smo <
SRC ‘REF ‘CTR ‘172 ‘OTH‘ ‘ RPT‘SGL
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3.2 Continuous Light Measurement (CW)

Starting a measurement (sweep)

7. Press REPEAT or SINGLE. Sweeping will begin.
(You can also do the same by tapping Repeat or Single on the Sweep menu that appears when you
press SWEEP.)

2. To set the sweep interval, press SWEEP and then tap Sweep Interval. A SWEEP INTERVAL
screen appears.

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

'|§:| Function

<Meas. Conditions >

START{__1500.000]nm  5TOP{_3400.000/nm CENTER{_2450.000]nm spAN1900.0[nm
RES| 1om  sens{N/AUTO | AVG] 1] sMpL{_ 9501(A)

SWEEP INTERVAL €
Minimum i

dem input new value

v = o]

Sweep
Marker L1-L2

504 Wi On

900 |:| S i
1500.000 nm inVacuum  2450.000nm 190.00 nm/D 3400.000nm weep icon

L |wL [Nol el srC AT
SHF | SHF |MsK [Pel¥] 12 OIIJl ANA | SRC |REF |CTR |1-2 |OTH

=]

|l ——— Stop

L————Single
Repeat

Note
* You can also start and stop sweeping by clicking the sweep icon at the bottom of the screen.

» During a sweep, a sweep bar indicating the current sweep status is displayed below the horizontal axis.

« During a sweep, the sweep progress from the start wavelength to the sweep wavelength is indicated as
a percentage in the lower left corner of the screen.
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3.2 Continuous Light Measurement (CW)

Specifying a sweep range

Sweeping between line markers
You can sweep between wavelength line markers 1 and 2.

1.

N

& XN

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.
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

A BA-An:
0001:
0002:
0003:
0004:
0005:

<Meas. Conditions>

START]_1547.514]nm  sTOP{_1552.514)nm CENTER; 1550.(/ﬂnm sean:[_ 5.0/m
RES] 0.1Jhm  sENS{MID | AVG] /] SMPL| 501(A)

20.3 /
L1: 1549.2512nm
2:1550.7448nm

X 78l
OLL AVG BLK

oahgr 121 tap3enm i
dBm| \

Sweep
Marker L1-L2
-397] Jelifon

100 »
de/o oy \ Minimum

<
<

79.7

1547.514nm inVacuum  1550.014nm 0.50 nm/D 1552.514nm

we [we [not [sre [sre ROl AuT [aut [auT [aur IR smo s

| i -: ERESEIED - ESJEaE - |
i

SHF | SHF | MSK | ZOM

Highlighted when Sweep Marker L1-L2 is On

\/

Sweep range

The instrument sweeps the waveform between line markers L1 and L2.

If only L1 is set, the instrument sweeps from line marker 1 to the right edge of the screen.

If only L2 is set, the instrument sweeps from the left edge of the screen to line marker 2.

If neither L1 or L2 is set, the instrument sweeps from the specified start wavelength to the stop
wavelength.
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3.2 Continuous Light Measurement (CW)

Note

Setting the sweep span to the interval between line markers

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

N

Press MARKER. The Marker menu appears.
3. Tap More to display the More 2/3 menu.

A

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.

The sweep span is set to the closest allowed value.

When only L1 is set, the sweep span is set to the difference between the wavelengths of L1 and the right
edge of the screen, and the measurement start wavelength is set to the wavelength of L1.

When only L2 is set, the sweep span is set to the difference between the wavelengths of the left edge of
the screen and L2, and the measurement stop wavelength is set to the wavelength of L2.

The Marker L1-L2 -> Span soft key cannot be used under the following conditions.

*  When both wavelength line markers 1 and 2 or off

*  When the span of the active trace is 0 nm.

Measurement start wavelt/angth Measurt/ament stop wavelength Sweep span

'|§:| Function
Marker Active

Bon

______________________________________

______________________________________

EESEE

7

More 1/3
- »
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3.2 Continuous Light Measurement (CW)

Explanation

Auto measurement
The wavelength (frequency or wavenumber) range of input light that auto measurement can
performed on is shown below.

Display mode Auto measurement range
Wavelength (nm) 1500.000 to 3400.000
Frequency (THz) 88.0000 to 200.0000

Wavenumber (cm~') 2941.000 to 6667.000

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

» Sweep span (Span)

» Reference level (Reference Level)

» Resolution (Resolution)

When an auto configuration of measurement conditions is completed in an auto sweep, the
sweep mode changes to repeat sweep. During auto configuration, only the REPEAT, SINGLE,
STOP, and UNDO/LOCAL (when in remote mode) keys are enabled.

Sweep interval

This function is used to set the time from the start of one sweep to the start of the next sweep.
If the time required for sweeping is greater than the specified time, the next sweeping is started
immediately after the current sweeping ends.

Tapping Sweep Interval shows the current time in the parameter setting window.

Selectable range: Minimum, 1 s to 99999 s (If you enter 0, the value is set to Minimum.)
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3.3

Pulse Light Measurement

Procedure

There are four ways to measure pulse light.

* Measurement in peak hold mode

* Measurement using gate sampling

» Measurement using external trigger mode (see section 3.4)

» Measurement in terms of the spectrum averaged over time (see the explanation)

Measurement in peak hold mode

Setting the peak hold value

7. Press SETUP. The Setup menu appears.
2. Tap More to display the More 2/2 menu.
3. Tap Pulse Light Measure.
4. Tap Peak Hold. The PEAK HOLD setting window appears.
5. Enter the peak hold value in the displayed window.
Enter a value longer than the period of the pulsed light to be measured as the peak hold value.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
" Function [T R Function - —
[Resolution Pulse Light Off A0001 -an
O.anj e OfJ =-> - 40005
Sensitivity oo Peak Hold £0005:
J Setting J < mm (| <Meas. Conditions> [NEW]
Mo _ 1M sTART{_1550484)nm  sTop[ 1555.484/nm cenTerR{_ 1552.984]nm spaN _ 50jm
verage ‘ Horizontal J P‘gé{;wc' ‘ RES] 01nm  sensp-MID ] AVG] 1] smp 501(M)
1 nm| 4.1 T T H
Gate Mode PEAK HOLD Q| | Gate Mode
I I
-15.9(R
dBm)| .
‘ ‘ ‘ ‘ input new value i
Smoothing N ~ E . |:|
offfell
]l e ]|
55 [¢]
10.0 3
dero E D Enter
More 1/2 More 2/2 Exit Exit
) o B
1550.484 nm in Vacuum 1552.984nm 0.50nm/D 1555.484 nm
EBEFREE - BEEIEIEERIER
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3.3 Pulse Light Measurement

Displaying the measured waveform

6.

Note

Press REPEAT or SINGLE. Sweeping starts, and the waveform is displayed.
(You can also do the same by tapping Repeat or Single on the Sweep menu that appears when
you press SWEEP.)

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

There are measurement sensitivity settings that cannot be selected in peak hold mode. If any of
these values is selected when you tap Peak Hold, a warning message will be displayed, and the
setting will be changed automatically. For details, see “Example of changes made automatically
when you tap Peak Hold or Ext Trigger Mode” in the explanation. For details on measurement
sensitivity, see section 2.4.

The appropriate sensitivity is determined according to the pulse width of the pulse light to be
measured. For details, see “Sensitivity settings and corresponding pulse widths” in the explanation.
Set the peak hold value so that it is longer than the period of the pulse light to be measured.

Measurement using gate sampling

Setting the sampling interval time

7. Press SETUP. The Setup menu appears.

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

3. Tap Pulse Light Measure.

4. Tap Gate Mode. A SAMPLE INTERVAL setting window appears.
5.  Enter the sampling interval time in the displayed window.

For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
™ Function IS ™ Function " Function
Rels:llalztionI Pulse Light U Booot: Artn: Hi

mj | e
3 A0004:
Sensitivity J B Peak Hold A0005: =i LK | [Peak Hold
etting <Meas. Conditions >
MD . J - 1ms START{ _1550.484)nm  STOP{__1555.484]nm CeNTER_1552.984]nm sean]_ 5.0jnm
Average Horizontal J et Trigger RES| 01]nm  SENS{G-MID ] AVG] 1] SMPL 501(M)
1 nm 41 " T -
Samping <GateMode - SAMPL INTERVAL Q| |
AUTO 100.0ms| s 1000ms | |
deml _ Gate Logic
input new value N ENeg

Smoothing

ion

o [][3]

-55.

‘ aa ) |:|
e/
/ Enter
75 -
o Pulse Light @ D D fPulse Light
et IMEaSurE [Measure

More 1/2

|-

Exit

More 2/2 J

Exit
95,9 H H i
1550.484 nm in Vacuum 1552.984 nm 0.50 nm/D 1555.484 nm

LVL (WL INOI | SRC | SRC WG AUT | AUT | AUT | AUT | SWP|SMO| | por | s IRRE
SHF [SHF |MSK |ZOM|1-2 Qo33 ANA | SRC |REF |CTR |1-2 | OTH 2
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3.3 Pulse Light Measurement

Note

* You can select Gate Mode when Trig Input Mode under Trigger Setting is set to Smpl Trig Mode.
You cannot select it in Sweep Trig Mode or Smpl Enable Mode. For details on Trigger Setting, see
section 3.4.

» There are measurement sensitivity (Sensitivity), Chop mode, and average times (Average Times)
settings that cannot be selected in Gate Mode. If any of these values is selected when you tap
Gate Mode, a warning message will be displayed, and the setting will be changed automatically.
For details, see “Example of changes made automatically when you tap Gate Mode” in the
explanation. For details on measurement sensitivity and Chop mode, see section 2.4. For details
on average times, see section 2.7.

Setting the gate signal logic

6. Continuing from step 5, tap Gate Logic. Each time you tap, the value switches between
Posi and Nega.

'E Function

Measurement using external trigger mode

See section 3.4.

Measurement in terms of the spectrum averaged over time

See the explanation.
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3.3 Pulse Light Measurement

Explanation

Pulse Light Measure

This soft key is used to configure the pulse light measurement and set the external trigger mode.

Peak Hold

This soft key is used to set the peak hold value of the pulse light. The pulse light is measured based
on this value.

Selectable range: 1 ms to 9999 ms

Ext Trigger Mode

This soft key performs sampling in sync with an external trigger signal and measures the pulse
light.

For details on the external trigger feature, see section 1.1. For details on measurements using
external triggers, see section 3.4.

Gate Mode

When the external signal (gate signal) is active, this soft key performs sampling and measures the
pulse light.

To use this mode, you need to set the sampling interval and signal logic.

Example of changes made automatically when you tap Peak Hold or Ext Trigger Mode
Changed automatically to a setting suitable for measuring in peak hold mode or external trigger
mode. Be sure to check the settings after changes are made.

ltem Setting

Before change After change

N/HOLD(x2) N/HOLD

N/AUTO(x2) N/AUTO

Measurement NORMAL(x2) NORMAL

sensitivity MID(x2) MID

(Sensitivity) HIGH1(x2)/CHOP HIGH1/CHOP
HIGH2(x2)/CHOP HIGH2/CHOP
HIGH3(x2)/CHOP HIGH3/CHOP

Example of changes made automatically when you tap Gate Mode
Changed automatically to a setting suitable for measuring in gate sampling mode. Be sure to check
the settings after changes are made.

ltem Setting
Before change After change
N/HOLD(x2) N/HOLD
N/AUTO(x2) N/AUTO
NORMAL(x2) NORMAL
MID(x2) MID
Mi:i:rﬁﬂe”t HIGH1(x2)/CHOP
vy HIGH1/CHOP
(Sensitivity)
HIGH2(x2)/CHOP MID
HIGH2/CHOP
HIGH3(x2)/CHOP
HIGH3/CHOP
Average times 2 or more 1
(Average Times)

3-14
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3.3 Pulse Light Measurement

Sensitivity settings and corresponding pulse widths

Measurable sensitivities are determined by the optical pulse width. Select the appropriate sensitivity

according to the pulse width from the following table.

Sensitivity settings and corresponding pulse widths

Sensitivity CHOP Sensitivity indication on the screen Corrlespopddtrg
setting mode Normal Peak Hold setting | Ext Trigger setting pu (SI:I:")
N/HOLD N/HOLD P-N/HOLD E-N/HOLD Peak: 100 s

Ext: 50 us
N/AUTO Disabled N/AUTO P-N/AUTO E-N/AUTO 300 ps
NORMAL NORMAL P-NORMAL E-NORMAL 1 ms
MID MID P-MID E-MID 3 ms
HIGH1/CHOP HIGH1/CHOP | P-HIGH1/CHOP E-HIGH1/CHOP 50 ms
HIGH2/CHOP | Enabled | HIGH2/CHOP | P-HIGH2/CHOP E-HIGH2/CHOP 200 ms
HIGH3/CHOP HIGH3/CHOP | P-HIGH3/CHOP E-HIGH3/CHOP 2000 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.

For measurement sensitivities when CHOP mode of HIGH1/CHOP to HIGH3/CHOP is enabled,

even if you increase the average times, the measurable repetition frequency will remain the same

as when average times is 1.

Sensitivity setting and measurable repetition frequency (when average times is 1)

Sensitivity setting CHOP mode Repetition frequency
N/HOLD 1 MHz
N/AUTO . 1 MHz
NORMAL Disabled 200 kHz

MID 50 kHz
HIGH1/CHOP 1 MHz
HIGH2/CHOP Enabled 1 MHz
HIGH3/CHOP 1 MHz

These values are not guaranteed. When measuring, use these as values as guidelines.

IM AQ6376E-01EN
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3.3 Pulse Light Measurement

Gate sampling measurement

Gate sampling can be used to measure data only when the gate signal is active during sweeping.
By applying an external signal (gate signal) synchronized to the pulse light emission to the
instrument, you can efficiently measure pulse light.

Because the gate signal and the sampling time are asynchronous, not all light pulses may be
sampled when a single sweep is performed.

A full pulse light can be sampled and a complete waveform can be displayed by using the Max Hold

function and measuring several times using repeat sweep.

Sampling interval time:

First sweep

Pulse light

Gate signal

Sampling

Waveform display

Second sweep

Pulse light

(appears at a position
different from the first)
Gate signal

Sampling

Waveform display ﬂ-: l ]-: |___§ I_-E__,I- : ________ ]_

The broken line shows the Max Hold waveform of the first sweep.

Because the instrument does not show data that is sampled when the gate
signal is inactive, the wavelength data during this period may be missed, but
because the sampling time and gate signal (pulse light) are asynchronous,
performing repeat sweep using the Max Hold feature eventually results in all
the waveform data in the span range to be shown.

nth waveform display |_|_| |_| |_| |_

* For details on the Max Hold feature, see section 4.3.
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3.3 Pulse Light Measurement

Sampling interval time
Set the sampling interval time for sweeping.
Selectable range: 0.1 ms to 1000.0 ms (in steps of 0.1 ms).

An appropriate sampling interval must be set according to the measurement sensitivity.
Refer to the pulse widths corresponding to the sensitivities in the “Sensitivity settings and
corresponding pulse widths” table.

Gate signal logic

Use Gate Logic to set the gate signal logic.

Posi: Sampling is performed when the gate signal level is high.
Nega: Sampling is performed when the gate signal level is low.

This instrument has an external trigger input terminal on the rear panel. Apply a TTL level signal to
the trigger input terminal.

Note

* You cannot change the trigger condition in Gate Mode. For details on trigger conditions, see section 3.4.
+ If you change any of the following settings in Gate Mode, a warning message will be displayed, and the

Pulse Light Measure setting will be changed automatically to Off.

*  When the measurement sensitivity (Sensitivity) is changed to the “Sweep speed: normalx2”

* When the measurement sensitivity is changed to a setting that activates CHOP mode

* When the average times (Average Times) is changed from 1 to 2 or more.

For details on sweep speed, see section 1.1.

For details on measurement sensitivity and CHOP mode, see section 2.4. For details on average times,

see section 2.7.
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3.4 Measurement Using External Triggers

Procedure

Setting the trigger input mode

7. Press SYSTEM. The System menu appears.

2. Tap More to display the More 2/4 menu.
3. Tap Trig Input Mode.
4. Tap Smpl Trig Mode to select the sample trigger mode. Tap Sweep Trig Mode to select the

sweep trigger mode. Tap Smpl Enable Mode to select the sample enable mode.

If you selected Sweep Trig Mode or Smpl Enable Mode, your are finished with this procedure.

"I Function ™ Function [ P——
Optical J Remote

Alignment interface
GP-1B|

Calibration Setting

[Wavelength J GP-1B. J

'Wavelength Network
shift Setting

Smpl Enable
Mode

Level Shift .

0.000nm)|

0.000dB|

Wavelength [Auto Offset
in ng

Ja Vacuum
More 2/4

F)-E €

Note
» If you select sample trigger mode, set the measurement sensitivity to a “Sweep speed: normal” setting.

» If you select sweep trigger mode, set the measurement sensitivity to a “Sweep speed: normal” setting.
Pulse light measurement can be used only in Peak Hold Mode. It cannot be used in Ext Trigger Mode or
Gate Mode.

+ If you select sample enable mode, there is no limit to the sweep speed. Pulse light measurement cannot
be used.

» For details on sweep speed, see section 1.1. For details on pulse light measurement, see section 3.3.
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3.4 Measurement Using External Triggers

Selecting the external trigger mode (for Smpl Trig)

5. Press SETUP. The Setup menu appears.
6. Tap More to display the More 2/2 menu.

7. Tap Pulse Light Measure.
8.

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

'|§:| Function [ Rocooo | 'h Function
Resolution Pulse Light
Measure
0.1nm| off %
Sensitivity oy Peak Hold Q
Setting n
MID) Tms| c
Average Horizontal Ext Trigger =
Times Scale Mode =]
1 nm) «Q
Sampling —— (=4
it =
AUTO| 100.0ms| (1
T
=
Sampling Smoothing o
interval Q.
0.010nm on P
k]
(]
(2]
-
=1
=

‘More 172 J More 2/2 J rit

Setting the trigger conditions (for Smpl Trig)

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

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

'|‘:| Function [T | '|‘:| Function 'E Function
- S An:
Pulse Light Edge Edge A0001:
Measure -)p £0002:
Off Fall Fall A0003:
A0004:
Trigger oy Delay A0005:
Setting -)p < mp (|<Meas. Conditions>
Ops| Ops|
s i START{ _1550.484Jnm  sToP 1555.484)nm CENTER{ _1552.984|nm sean_ 5.0/nm
ot RES| 01]nm  sENS:[E-N/HOLD | VG 1) sMpL_ 501(M)
nm| 4.1 H H H
DELAY Q|
4 4 _1s. ops | |_| y
Trig Output [Trig Output aem| _ [Trig Output
Mode Mode input new value Mode:
Offl Off | Offj
Smoothing E
-35. - ’ -

= DiBaECH]

10.0
s/

-75.
firigger firigger fTigger
! T : : :
More 2/2 Return Return : : : Return
-95.9) H i i
1550.484nm in Vacuum 1552.984nm 0.50nm/D 1555.484 nm

we [wi [Nol [ske [sre [Tl auT | AuT [AuT [AuT [swe |sMO| [ por [ s IS
SHE | SHF | MSK | zOM | 72" KSISql ANA | SRC |REF |CTR |12 |OTH s

Enter
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3.4 Measurement Using External Triggers

Note

» There are measurement sensitivity settings that cannot be selected in external trigger mode. If any of
these values is selected when you tap Ext Trigger Mode, a warning message will be displayed, and the
setting will be changed automatically. For details, see “Example of changes made automatically when
you tap Peak Hold or Ext Trigger Mode” in the explanation of section 3.3. For details on measurement
sensitivity, see section 2.4.

* When Average Times is set, sweeping stops when the number of input external trigger signals reaches
the number obtained by multiplying the specified sample times by the average times.

Explanation

The instrument starts data measurement or sweeping using an external signal as a trigger.
This instrument has an external trigger input terminal on the rear panel. Apply a TTL level signal to
the trigger input terminal. For details on the external trigger feature, see section 1.1.

Smpl Trig: This soft key starts a measurement based on an external trigger signal. You
can select whether to trigger the instrument on the rising or falling edge of the
signal. The instrument starts measuring about 1 ps 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)

3-20
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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

Sensitivity CHOP Sensitivity indication on the screen Correspopding
setting mode Normal Peak Hold setting | Ext Trigger setting pUI(sn(:i‘r'Iv_')dth
N/HOLD N/HOLD P-N/HOLD E-N/HOLD Peak: 100 s

Ext: 50 us
N/AUTO Disabled N/AUTO P-N/AUTO E-N/AUTO 300 s
NORMAL NORMAL P-NORMAL E-NORMAL 1ms
MID MID P-MID E-MID 3 ms
HIGH1/CHOP HIGH1/CHOP P-HIGH1/CHOP E-HIGH1/CHOP 50 ms
HIGH2/CHOP | Enabled | HIGH2/CHOP P-HIGH2/CHOP E-HIGH2/CHOP 200 ms
HIGH3/CHOP HIGH3/CHOP P-HIGH3/CHOP E-HIGH3/CHOP 2000 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/CHOP 100 ms
HIGH2/CHOP 250 ms
HIGH3/CHOP 2050 ms

IM AQ6376E-01EN
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3.5 Trigger Output

Procedure

Trigger output mode setting

7. Press SYSTEM. The System menu appears.

2. Tap More to display the More 2/4 menu.
3. Tap Trig Output Mode. The Trig Output Mode menu appears.
4. Tap Sweep Status.
'|§:| Function 'h Function rh Function
Optical Remote off
Wavelength J GP-1B J @l
Calibration Setting
Wavelength Network J .
Shift Setting
0.000nm|
Level Shift
0.000dB|
Trig Input
Mode:
Smpol Triq
e
Off »
Wavelength is—i
in i I etting
7 | |
More 1/4 More 2/4 Exit
g |
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
AQ6375E Oscilloscope

O]

Input terminal

7. Press SETUP. The Setup menu appears.
2. Tap Sensitivity to display the Sensitivity menu.
3. Tap Sensitivity Select. The Sensitivity Select menu appears.
4. Tap N/HOLD. N/HOLD appears under Sensitivity Select.
R runction [ Sp—— R runcion
("E“"”“":Mm 2:.”:?:‘;“0 - |[S500m ‘

Sensitivity ey N/HOLD
» Level (-35dBm)
N/AUTO -46dBm|

(dadem)

NORMAL
(-52dBm)

NORMAL
(-54dBm)

(2)

MID(x2)
(-55dBm)
More 1/2
Sensitii
Setup jsensitivity el
T
More 1/2 J remm tRetum

5. Press REPEAT or SINGLE. Sweeping will begin, and analog voltage will be output.
(You can also do the same by tapping Repeat or Single on the Sweep menu that appears when you
press SWEEP.)

Note

* Analog out is enabled only when the sensitivity is set to N/HOLD.
*  When the input light level is high, the output voltage level will saturate.
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3.6 Analog Out

Explanation

The instrument outputs from its ANALOG OUT terminal on the rear panel an analog voltage
according to the input light.

You can use an oscilloscope to observe the changes in the input light over time.

The saturation level and noise level will vary depending on the specified REF level.
The following table shows the relationship between the REF level and saturation level.

Relationship between the REF level and saturation level

REF LEVEL (dBm or dBm/nm) Saturation level* (dBm)
0 <REF 18 dBm or more
-10<REF <=0 8 dBm or more

—20 < REF <=-10 —2 dBm or more

REF <= -30 —12 dBm or more

*At a wavelength between 1500 nm and 2220 nm

ANALOG OUT specifications

Output saturation voltage +2 V or more
Bandwidth 10 kHz or more
Load 1 kQ or more

3-24 IM AQ6376E-01EN



Chapter 4 Displaying Optical Spectral Waveforms

4.1

Zooming the Waveform Display

Procedure

You can zoom a waveform in the following ways:

Setting the zoom center wavelength and display sweep span

Setting the zoom start wavelength and stop wavelength

Specifying the range with wavelength line markers

Specifying the range with the mouse

Pinching out and pinching in (see section 4.5 in the Getting Started Guide)

The procedure when the horizontal scale unit is set to frequency (THz) or wavenumber (cm™) is
the same as when the horizontal scale unit is set to wavelength (nm).
For details on setting the horizontal scale unit, see section 2.1.

Setting the zoom center wavelength and display sweep span

7. Press ZOOM. The Zoom menu appears.

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

2. Tap Peak -> Zoom Ctr. The zoom center wavelength is set to the peak wavelength.
Proceed to step 4.

Setting the zoom center wavelength to a specified wavelength
2. Tap Zoom Center. The ZOOM CENTER setting window appears.

3. Enter the zoom center wavelength in the displayed window.

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

Setting the display sweep span (zoom display range)
4. Tap Zoom Span. The ZOOM SPAN setting window appears.

5. Enter the display sweep span in the displayed window.

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

Unzooming

6. Tap Initialize.
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4.1 Zooming the Waveform Display

Setting the zoom start wavelength and stop wavelength

1.
2.
3.

4.
5.

Note

Press ZOOM. The Zoom menu appears.
Tap Zoom Start. The ZOOM START setting window appears.

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

Tap Zoom Stop. The ZOOM STOP setting window appears.

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

If you enter a value outside the setting range, the closest allowed value is assigned.

Example of displayed waveform

rh Function

A-An:

i e Set the zoom center wavelength.
1 2011.200nm|

Z n

<Meas. Conditions>

Rm— Set the sweep span to be displayed.

START{__1500.000]hm  STOP{ _3400.000jnm CENTER{_2450.000]nm span:[_1900.0jnm onm

el Zhm_sexs{wp | wel 1 sl (T— Set the zoom start wavelength.
) ZOOM SPAN Q ZD::;’::OM
2000mm o S€t the zoom stop wavelength.
* mput new value Theme —— Sets the center wavelength of the
5 v E o zoom display to the peak wavelength

off L)

44,

View Scale
-> Measure

10.0

WWJ LM Inftalize — Initializes the display scale

-64.(

AB/D [yt

The overview window shows

-84.0)

L

the zoom area (Zoom Area)

1811.200nm

Bl

with a dotted frame.

[ZoOMING in Vacuum 2011.200 nm 40.00 nm/D 2211.200 nm

wi [\ [Nor [sre [sre IR AUT [AUT [AuT [AUT [swp[smo s
‘ ‘ ‘ By oFs ANA‘SRC ‘REF ‘CTR ‘1—2 ‘OTH ‘ ‘RPT ‘ S6L

SHF | {HF | MSK|ZOM

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. A ZOOM SPAN setting window is also displayed,

allowing you to change the zoom display sweep span if necessary.

Note

If only L1 is set, the zoom range is from wavelength line marker 1 to the right edge of the screen.

If only L2 is set, the zoom range is from the left edge of the screen to wavelength line marker 2.
» The zoom range boundaries are set to allowed values closest to the values of L1 and L2.
* The Marker L1-L2 -> Zoom Span soft key cannot be used under the following conditions.

*  When both wavelength line markers 1 and 2 or off

*  When the span of the active trace is 0 nm.

4-2
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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.

™ Function
N M A Dl
20001
120002
A0003:
A0004:
A0005:
<Meas. Conditions>
START{__1500000nm  STOP{ _3400.000]nm CENTER{_2450.000jnm span:_19000jnm
RES| 2nm  sens{mID | AVG] 1] sMpL{__ 4751(A)
6.0
-4.0[REF [T U
dBm| —
(7]
=
Q
-24.
=
35
Sweep
Marker L1-L2 «Q
- Off[eh] H
4. 7 — Drag the mouse in the _50
Sweep .
100 A nterval waveform display area to =
dB/D bt p Minimum| 0
4. set the zoom area. o
~ »
T
1]
e |:| p
1500.000 nm inVacuum  2450.000nm 190.00nm/D 3400.000nm =
wi [we Mo Tsre Tsre JNGMAUT [AUT [ AUT [AUT [swP [sMo s
R | scL o o
st | sh |Wsk|Zom| 12 [T ANA | SRC |REF | CTR |72 |OTH S -_
<
(]
Zoom =
o
3
AT — '|§:|Function n
0001 Aclin: e JELK | (Zoom Center
0002: | CFiX /BLK
W D:FiX J/BLK
0003: m EFix JRLK 2067.564nm)|
0004: W FFIX /BLK
0005: W GFIX.

/K| [Zoom Span

<Meas. Conditions>

START:__1500.000]nm  sTop:{_3400.000]nm CcenTerR{_2450.000)nm sPAN_19000jnm 399.5nm|

RES| 2nm  seNs{MID | VG 1] smpi___4751(A)] (T
16.0 1867.814nm
Zoom Stop
-> Zoom Cir

Overview
Display
Off L

View Scale
-> Measure

44,
MJ Initialize
100 e
100 frsoess
-84.0|
1867.814nm [ZOOMING| in Vacuum 2067.564nm 39.95nm/D 2267.314nm

wi [ [not [ske [sre [Tl AuT [AuT [AuT | AUT [swe |sMo| [ por [ sl Y
SHE | [HF [ MSk | 7OM| 12 [SIgg ANA |SRC |REF |CTR |1-2 |OTH >

-4
dBm|

-24.(

-64.

The overview window shows
the zoom area (Zoom Area)
with a dotted frame.

B

ZOOMING appears when the display scale is changed (when the waveform is zoomed).

Note
 If you change the display scale to a value different from the measurement scale, ZOOMING appears
on screen. Also, an overview window that shows the measurement scale is displayed in a corner of the
measurement screen.

* The overview window shows the zoom area with a dotted frame.

» The display scale is independent of the measurement scale.

» Changing the zoom function settings does not change the measurement conditions.
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4.1 Zooming the Waveform Display

Configuring the overview window

When the waveform display is enlarged or reduced using the zoom function and the following
settings are made, an overview window is displayed at the very bottom of the waveform display
area (only displayed when a zoom is in use).

Showing and hiding the window and setting the display position
7. Press ZOOM. The Zoom menu appears.

2. Tap Overview Display. Each time you tap, the window changes between hidden (Off),
displayed on the left (L), and displayed on the right (R).

Setting the window size
The window size is fixed. It cannot be changed.

Example of a screen with Overview Display set to L

™ Function

™ Function

; Bam HAm o5
‘oom Center . | B FIX /BLK ‘'oom Center
Zoom Cents 0001 Zoom Cent
0002: | C:FIX J/BLK
o W D:FIX JBLK
2067.564nm| 0003: W EFIX JBLK 2067.564nm)|
0004: W FFIX JBLK
3 W G:Fl

Zoom Span 0005: GHFIX K| Zoom Span
<Meas. Conditions>
399.5nm 99.5nm|
START{ _1500.000jnm  sTOP:[ 3400.000jnm CENTER{ _2450.000|nm spaN:__1900.0jnm
Zoom Start RES]| 2hm  sens[MID ] AVG] 1 smpL[__ 4751(A) Zoom Start
1867.814nm 16.0 1867.814nm
Zoom Stop Zoom Stop
2267.314nm 2267.314nm|
Peak +0 Peak
-> Zoom Ctr -> Zoom Ctr
Overview r Overview
Display -p | 240 Display
LR } off IR
S— [View Scale
-44.0
Initialize in
10.0 eI
dB/D frssgmuriraeart gy,
-84.0 |:|
1867.814nm inVacuum  2067.564nm 39.95nm/D 2267.314nm

wi [wi ol [sre Tsre [Tl auT TAuT TauT [auT [sweTsmol [ eor [ s TN
SHE | SHF | MSK | 70M | T-2 SIS ANA | SRC |REF | CTR |12 |OTH s

i

ML
K

Overview window

Moving the zoom area with the mouse
You can use a mouse to move the zoom area in the overview window.
7. Move the mouse pointer into the overview window.

2. Drag the dotted zoom area in the overview window.
The mouse pointer will change to a hand icon during this process.

Note
* You can unzoom by double-clicking the overview window.
» For information on power measurement inside the zoom area, see section 6.1.
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4.1 Zooming the Waveform Display

Explanation

Zoom center wavelength (frequency or wavenumber)
Wavelength display sweep span (frequency or wavenumber)
Zoom start wavelength (frequency or wavenumber)

Zoom stop wavelength (frequency or wavenumber)

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

The selectable ranges for each item are as follows:

Display sweep

span Zoom start Zoom stop

Display mode Zoom center

Wavelength
(nm)
Frequency
(THZz)
Wavenumber
(cm™)

1500.000 to 3400.000 0.1 to 1900.0 550.000 to 3399.950  1500.050 to 4350.000

88.0000 to 200.0000 0.01to0 112.00  32.0000 to 199.9950  88.0050 to 256.0000

2941.000 to 6667.000 0.1 to 3726.0 1078.000 to 6666.950 2941.050 to 8530.000

Value steps

* Sweep span
When COARSE is selected, you can change the value in 1-2-5 steps. Otherwise, you can
change the value in steps of 1 nm (0.1 THz or 1 cm™).

swuojanep [esyoads jeonndo Buikejdsig =

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

Relationship between zoom center wavelength, wavelength
display sweep span, zoom start wavelength, and zoom stop
wavelength (the same for frequency and wavenumber)

Wavelength display sweep span
- |

e

fof

Zoom start Zoom center Zoom stop
wavelength wavelength wavelength
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4.1 Zooming the Waveform Display

Note

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

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

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

The above description also applies to the frequency and wavenumber display modes.
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4.2 Holding the Waveform Display

Procedure

Selecting a trace to update or fix

7. Press TRACE. The Trace menu appears.

2. Tap Active Trace. The Active Trace menu appears.

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

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

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

Updating the waveform

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

6. Make a measurement. The waveform data will be updated.

Fixing the waveform

5. TapFix B.
The trace B’s trace area display changes to FIX.

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

updated.
Updates the waveform Fixes the waveform
WRITE /DSP FIX /DSP
R s [p—— [p—— | = Functi Y Functi
e ] Function ] Function e ol L Function s lm——lz L Function
[Active Trace A [Active Trace m| [Active Trace o -m_m [Active Trace
- - Has s HE: i
ABCDEFG ARICDEFG m £ Fix 7BLK ABICDEFG W EFX BLK ABICDEFG
L /BLK W FFIX /BLK
— B View B m GiFix 78K| NView B m GiFix B | [View B
[RIEE BLANK| [RIEE BLANK| [P BLANK| BIE BLANK|
¥ e n__eooia)] oo | R
; 1
- D V Trace B
_area ‘
Hold A Hold B s

Max Hols

J

Roll Average A

2|

Roll Average B

Min Hold|

'

Roll Average B

~

Min Hold|

Roll Average B

2

| Trace List

\ \

[Trace List J

i R
'*i

ﬁ\‘

I
| Trace List

| Trace List

Return

—

More 1/2 J

More 1/2
2400.000nm

PU

More 1/2
2400.000nm

Note

time.

Only a single trace can be the active trace. If you need to change several traces, change them one at a

 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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4.2 Holding the Waveform Display

Explanation

Active trace

An active trace is a trace in a state that allows it to be set, changed, analyzed, and so on.

A trace shows a waveform and measurement conditions. The instrument has a total of seven
independent traces (A through G). You can show or hide each trace or display several traces
simultaneously on the waveform screen.

Active Trace...ABCDEFG
These soft keys are used to select the active trace from traces A to G.

Displaying traces
You can select whether to display the active trace on the screen.

View @...DISP/BLANK

View @ DISP: The waveform is displayed on the screen. The trace display changes to DSP.

View @ BLANK: The waveform is not displayed on the screen. The trace display changes to BLK.
Each time you tap, the value switches between View @ DISP and View @ BLANK.

If you select BLANK, markers set on the trace will be cleared.

The ampersand (@) indicates the selected trace. It is set to one of the letters from Ato G.

Write mode

Write @

This soft key sets the active trace to write mode.

When a trace is set to write mode, waveform data is written to it and updated during measurement.
The trace display changes to WRITE.

The ampersand (@) indicates the selected trace. It is set to one of the letters from A to G.

Fix mode

FIX@

This soft key sets the active trace to data fix mode.

When a trace is set to this mode, its waveform data do not change even when a measurement is
made. As such, the waveform on the screen is not redrawn. The trace display changes to FIX. If
you tap FIX during sweeping, the waveform display is fixed at that point.

The ampersand (@) indicates the selected trace. It is set to one of the letters from A to G.
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4.3 Holding the Maximum or Minimum Waveform
Display

Procedure

Selecting a trace to hold

7. Press TRACE. The Trace menu appears.

2. Tap Active Trace. The Active Trace menu appears.

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

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

4. Tap View B to select DISP.
The trace B’s trace area display changes to /DSP. For details on the trace area, see section 4.2.

Holding the maximum or minimum value

5. Tap Hold B. The Hold menu appears.
6. To hold the maximum value, tap Max Hold.
The trace B’s trace area display changes to MAX HOLD.
To hold the minimum value, tap Min Hold.
The trace B’s trace area display changes to MIN HOLD.
7. Make a measurement.

If Max Hold is selected, the waveform data is updated when the measured value is greater than the
previous value.

If Min Hold is selected, the waveform data is updated when the measured value is less than the previous

value.
Koo | '|§:| Function 'E Function 'E Function
|Active Trace A |Active Trace |Active Trace
RMBCDEFG > ARICDFFG ABCDEFG
S View B View B
LANK| IS BLANK| ) BISE BLANK|

DI
Fix A

FixB FixB
Hold B Hold B

Max Hnld' Max Hold|
Roll Average B

WO

Hold A

Max Hnld'

Roll Average A

2| 2|

[N

I

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

Fj o @ @ IHc\d
More 1/2 Return More 1/2 More 1/2 Return
I ) J
Note
Max Hold/Min Hold is valid only when the sweep mode is Repeat. It does not work if you repeat single
sweeps.
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4.4 Averaging the Waveform Display

Procedure

Selecting a trace to average

7. Press TRACE. The Trace menu appears.

2

Tap Active Trace. The Active Trace menu appears.

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

3. Tap trace B.

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

4. Tap View B to select DISP.
The trace B’s trace area display changes to /DSP. For details on the trace area, see section 4.2.

Setting the average times

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

6. Enter the average times in the displayed window.

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

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

ce

;

fActive
[Trace

ce

;

~ 7

[, | '|§:| Function 'E Function rh Function T = 'h Function
[Active Trace [Active Trace Active Trace o =M [Adtive Trace
MBCDEFG > ARCDFFG AECDEFG M oy ABCDEFG
[ FFIX /BLK
— B View B View B m Girix K| [View B
BIEEBLANK| [BIEE BLANK| ) BIEEBLANK| BIEEBLANK|
\—‘ 50.020)nm spAN{_ 50nm
Write A - = j [write B
1 SMPL| 501(M:
_! ! _ ROLL AVERAGE Q _
Fix A D Fix B FixB N Fix B
2
Hold A E Hold B Hold B input new value Hold B
Max Hold Max Hold Max Hold - - - Max Hold
(CoARSE):
Roll Average A F Roll Average B Roll Average B v E
2| 2 2|
f J
, ,
[Trace List J ‘ [Trace List J Trace List J [Trace List
[{Eﬂum

More 1/2 J More 1/2 J More 1/2 J More 1/2
1.00nm/D 1555.040nm
AUT [ AUT [ swe [smo <
REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT ‘ S6L

You can set the average times between 2 and 100.
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4.4 Averaging the Waveform Display

Explanation

When a trace is set to Roll Average mode, each time a measurement is made, the sweep average
of the current measurement and past measurements is calculated, and the measurement data is
updated.

Averaging is performed using the following formula.

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

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

N: number of samples

n: average times

Note
+ Sweep averaging is not affected by the noise mask value. Noise mask is executed when the sweep
average results are displayed.

*  When the measurement sensitivity is set to a setting in which CHOP mode is activated, two sweeps are
made for every count.

swuojanep [esyoads jeonndo Buikejdsig =
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4.5 Calculating the Waveform Display

Procedure

Selecting traces for calculation

7. Press TRACE. The Trace menu appears.

2. Tap Active Trace. The Active Trace menu appears.

3. Taptrace C, F, or G, which can be used for trace-to-trace calculation.

The calculated results are displayed in the selected trace.

Calculations that can be performed differ depending on the trace selected.

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

4. Tap View C to select DISP.

The trace C’s trace area display changes to /DSP. For details on the trace area, see section 4.2.

Selecting a calculation

5. Tap Calculate C. The Calculate menu appears.

6. To perform log calculations, tap Log Math. The Log Math menu appears.

The trace C’s trace area display changes.

To perform linear calculations, tap Linear Math. The Linear Math menu appears.

The trace C’s trace area display changes.

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

Log Math Linear

menu

Math menu

le Function rh Function 'E Function
Active Trace

|Active Trace
AB@DEFG
—

ABMDEFG
View C View C

l

Active Trace
R@BCDEFG >
N

Romroui

Bl BLAN!

[EERBLANK| > IS BLANK|

e \Write C

=

[ Rerocioo

C=B-A(LOG)

C=A-B(LIN)

- |
Rﬁ

C=A+B(LOG)

C=B-A(LIN)

FixA FixC Fix C

C=1-k(A/B)
K

Hold C Hold C

Hold A
Max Hold|

Max Hold| Max Hold|

/
\ 1.0000|
/E_: 1-k(B/A)

1.0000|

Roll Average A Roll Average C

Roll Average C

N}

Trace List

)
Trace List

N N

firace

$

@ -
T

Watﬁ
T
T

Linear Math
T
T

More 1/2

~ |
“ =
&
£
3

More 1/2 J More 1/2 J rmum

re«u m

return

Note

or G, the Calculate soft key is enabled.

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

« 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.
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4.5 Calculating the Waveform Display

Specific Examples
<C=1-k(A/B)> and <C=1-k(B/A)> can be applied to a DUT to estimate the transmission
efficiency from the reflection light spectrum or estimate the reflectivity from the transmission
light spectrum.

(1) Estimating the transmission efficiency (Trace C) from the reflected light spectrum (Trace
A)
Transmitted light spectrum (Trace C) = 1 — k(Trace A/Trace B)

Transmitted light
Trace B

> Trace C

Trace A :
DUT (e.g., filter
Reflected light (e-g )

(2) Estimating the reflectivity (Trace C) from the transmitted light spectrum (Trace A)
Reflected light spectrum (Trace C) = 1 — k(Trace A/Trace B)

Transmitted light
TraceB

> Trace A

TraceC ¢
DUT (e.g., filter
Reflected light (eg )

The value of k is an absorption coefficient which is used in determining the DUT reflectivity
and transmission efficiency. Different algorithms are used depending on whether
transmission efficiency or reflectivity is estimated, so the k value also varies accordingly.
The following equation can be used to determine kr and kt. In the equation, Pin is the level
prior to DUT input; Pout is the level after DUT input; Pre is the DUT reflection level; kr is the
absorption coefficient used to determine the reflectivity; and kt is the absorption coefficient
used to determine the transmission efficiency. (Each level is a linear value.)
Estimating the reflected light spectrum from the transmitted light spectrum
kt = (Pin - Pre)/Pout
Estimating the transmitted light spectrum from the reflected light spectrum
kr = (Pin — Pout)/Pre

swuojanep [esyoads jeonndo Buikejdsig =
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4.5 Calculating the Waveform Display

Trace F: Calculate F
Log Math

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

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

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

Linear Math

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

F=C+D(LIN
F=C-D(LIN
F=D—-C(LIN Subtracts trace C from trace D in linear form.

) Adds trace C and trace D in linear form.

)

)
F=D+E(LIN) Adds trace D and trace E in linear form.

)

)

Subtracts trace D from trace C in linear form.

F=D—E(LIN
F=E-D(LIN

Subtracts trace E from trace D in linear form.
Subtracts trace D from trace E in linear form.

The calculation results are displayed using the main scale.

Power/NBW

See section 4.8.

Trace G: Calculate G
Log Math

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

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

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

4-16
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4.5 Calculating the Waveform Display

Linear Math

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

G=C+F(LIN) Adds trace C and trace F in linear form.

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

G=E-F(LIN) Subtracts trace F from trace E in linear form.
G=F-E(LIN) Subtracts trace E from trace F in linear form.

The calculation results are displayed using the main scale.

Normalize

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

normalized result in trace G and displays it. One of the following traces can be normalized:

trace A, trace B, or trace C.

The peak of the normalized waveform is 1 if trace G is set to linear scale or 0 dB if it is set
to LOG scale. Data is displayed when sweeping is finished to the end.

The trace area display changes to NORM @.

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

The calculation results are displayed with a sub scale. The scale for the calculation results

is displayed on the left or right side of the screen. For details on sub scales, see section 2.6.

Curve Fit

See section 4.7.

Marker Fit

See section 4.7.

Peak Curve Fit

See section 4.7.

IM AQ6376E-01EN
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4.6 Normalizing the Waveform Display

Procedure

7. Press TRACE and then tap Active Trace to select G.
Tap View G to select DISP.

“© N

Tap Calculate G. The Calculate menu appears.

A

Tap Normalize. The Normalize menu appears.

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

&

T Function

ot A-bn: X [}
280001

: m Ciikge/a) 7BLK
£0002: m Dirx K
£0003: W EFIX BLK
20004 mFpurNBWE  /BLK
£0005: m GNORM A LK

<Meas. Conditions>
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£

efore normalization
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h
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--Example-of waveform after normalization-
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Max Hold
Roll Average G
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Note
* Normalization is not possible if the waveform level is low.
* For details on normalization, see section 4.5.
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4.7 Curve Fitting the Waveform Display

Procedure

Setting the target trace

7. Press TRACE and then tap Active Trace to select G.

“© N

& A

Tap View G to select DISP.

Tap Curve Fit. The Curve Fit menu appears.

To curve fit trace A, select G=CRV FIT A. To curve fit trace B, select G=CRV FIT B. To curve
fit trace C, select G=CRV FIT C. To curve fit markers, select G=MKR FIT.

Tap Calculate G. The Calculate menu appears.

,"‘—' " Function "7 Function " Function ,R‘r—"
[Active Trace [Active Trace G=CRV FITA
RBCDEFG ) ABCDEFE
N — i 5
e B View G
BLANK| BLANK|
Write A C Write G Normalize
G=NORM C|
—
Fix A D FixG Curve Fit
G=CRV FIT A
N ——
Hold A E Hold G o
Curve Fit
Max Hold Max Hold G=PKCVFIT A 20dB
Roll Average A F Roll Average G Operation
Area
2| ALL
G Fitting
|Algorithm
GAUSS
,
[Trace List J ‘ ‘ ‘
] |
|Trace [Trace
More 1/2 J [{mum More 1/2 J rmum [{mum

Note

If a warning message appears when you select G=MKR FIT, check that:

* The threshold value is set properly.

» The necessary number of markers are placed for the selected curve fitting algorithm.
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4.7 Curve Fitting the Waveform Display

Setting the calculation target range

6. Tap Threshold. A THRESH setting window appears.
7.  Enter the threshold value in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
8. Tap Operation Area to select the calculation target range.
™ Function I — S Function IS |
[T . Entire range
G=CRVFITB =M .
Inside L1 and L2
e 48.500]nm spaN{__ 300/nm
L TS0 Outside L1 and L2
G=MKR FIT N THRESH 0
20dB
Threshold » input new value
20dB|
= - |
ALL ALl
Fitting A
Algorithm |Algorithm J
GAUSS] i GAUSS|
[/ oy s [
I Wﬁ Bperation |
rlemm return ‘ Lke(um ‘
3.00nm/D 1563.500nm
Note

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

Selecting the curve fitting algorithm

9.

'|§:| Function
VFITA

G=CRV

G=CRVFITB

G=CRVFITC

[ Recomminn |

G=MKR FIT

Threshold

20dB|

Operation
rea

INSIDF|

Fitting
|Algorithm
GAUSS|

I

retum

=
a2
g
3

Note

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

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

Peak curve fitting

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

5. To peak curve fit trace A, select G=PKCVFIT A. To peak 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

-83.4
1533.500 nm

in Vacuum 1548.500 nm

<MEBSST-:TT“':’;;SOO|nm stor|_1563.500)nm CENTER:__1548.500]nm span_ 30.0[nm
_ RES] 0.1]nm  sens{mID ] AVG] 1] smpL 1501(A)
= ‘ A
23, ] ] W ’i Or:aratlon
] I —
AN R RN
s W\ ! U}U JUWUHU U ] \UU\ IW UU /\beﬂ |

3.00 nm/D 1563.500nm

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

PR AUt [ AUt [AUT [auT [swPsmo s
OFs ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘RPT ‘ st
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4.7 Curve Fitting the Waveform Display

Explanation

Curve fit target range

Curve fitting is applied to the specified trace waveform, and the results are drawn in trace G.

Calculations are performed on data from the threshold to the peak.

Set the threshold between 0 dB and 99 dB (in steps of 1).
The trace area display changes to CRV FIT @ and MKR FIT.

Curve fit target trace

G=CRV FIT A: Applies curve fitting to trace A.
G=CRV FIT B:Applies curve fitting to trace B.
G=CRV FIT C:Applies curve fitting to trace C.
G=MKR FIT: Applies curve fitting to the placed markers using the current measurement scale.

Curve fitting is applied even when markers are placed on different traces.

Example of a curve-fitted waveform (data range: OUTSIDE L1-L2)

- y T A 7o)
o001 i 43&;
0002 R 57 ok
: m B
0004: W FFiX /BLK
0005: e —
<Meas. Conditions>
START_1533500jnm  STOP{ 1563.500/nm CENTER{ _1548.500/nm span{ _ 30.0jnm
RES| 01jnm  SENS{MID VG 1] SMPL| 1501(A)
16.6|
L1: 1540.6154nm
L2: 1555.1538nm

L2411 14.5384nm

'|§:| Function

G=CRVFITB

G=CRVFITC

G=MKR FIT

L]
|

I
|

|

¥
\H H \ l:im"gOUTSIDE
I ] PP
i

J
|
ol L fl
S A AR

L
v

Return
83.4
1533.500nm in Vacuum 1548.500nm 3.00nm/D 1563.500nm
LVL WL | NOI | SRC | SRC WAUIR AUT |AUT | AUT | AUT | SWP | SMO| | cor | s IRSES
SHF | SHF | MSK | ZOM| 1-2 [el3Sll ANA | SRC |REF | CTR |1-2 |OTH 2

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

T Function
TRG A :1561.1350nm -20.60dBm A-An: (| AFIX /DSP|
TRA 20001 -10.33dBm 7.8100nm 10.27 o[m e /et |G=CRVATA
TRA 00002 1554.1250nm -10.19dBm 7.0100nm 10,40 HEsEe R
TRA £0003: 1554.9350nm -10.20d8m 6.2000nm 10,40 HE s
TRA A0004: 1555.7450nm -10.09dBm 5.3900nm 10.51 m  iFix B
TRA_A0005: 1556.5550nm -10.30dBm 255800nm 10.30 R ECE—t| CocrvTo
<Meas. Conditions>
START_1551.135]nm  sTOP{ 1561.135]nm CENTER{ _1556.135|nm span{ _ 10.0jnm
RES] 01)nm  SENS{MID | AVG] 1] SMPL] 1001(A) C=CRVFITC
0.0
- w w " w . "
s ] H H ﬂ W\\ Threshold
20dB
I I |
30. Are:
‘ l } J ‘ ‘ ’ { A
Fitti
50 bt 5TH POLY]
b |:|
de/D>
)
Return
90.0)
1551.135nm inVacuum  1556.135nm 1.00nm/D 1561.1350m

WL | NOI

LVL SRC
SHF | SHF | MSK

ZOM

SRC WM AUT | AUT | AUT
1-2 el ANA | SRC | REF

AUT [ swP [ sMO R
e [27 (3] | [
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4.7 Curve Fitting the Waveform Display

Peak curve fit target range

Peak curve fitting is applied to the specified trace waveform, and the results are drawn in trace G.
Calculations are performed on mode peaks that are greater than or equal to the threshold.
Set the threshold between 0 dB and 99 dB (in steps of 1).

The trace area display changes to PKCVFIT @.

Peak curve fit target trace

G=PKCVFIT A: Applies peak curve fitting to trace A.
G=PKCVFIT B: Applies peak curve fitting to trace B.
G=PKCVFIT C: Applies peak curve fitting to trace C.

Range of target data for calculation

Vertical axis
Curve fit: Data from the threshold to the peak.

Peak curve fit: Mode peaks that are greater than or equal to the threshold.

Horizontal scale

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

When INSIDE L1-L2 is selected

I : Calculation target range

Line marker 1 Line marker 2 Line marker 1
or or

Line marker 2 Line marker 1

When OUTSIDE L1- L2 is selected

- e

Line marker 2

Line marker 1 = Line marker 2

I : Calculation target range

N

/o \

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

\

Line marker 2

Line marker 1 = Line marker 2

IM AQ6376E-01EN
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4.7 Curve Fitting the Waveform Display

Curve fitting algorithm

Soft key display Function

GAUSS Normal distribution curve
LORENZ Lorenz curve

3RD POLY 3rd order polynomial
4TH POLY 4th order polynomial
5TH POLY 5th order polynomial
Note

If G=MKR FIT is selected, fitting cannot be performed if only a small number of markers are placed.
A warning message appears when the number of markers is as follows. WARNING: 111 <G=MKR

FIT>failed
GAUSS,LORENZ: Fewer than three markers
3RD POLY: Fewer than four markers
4TH POLY: Fewer than five markers
5TH POLY: Fewer than six markers
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4.8

Displaying Power Spectral Density Waveforms

Procedure

O XN SN

NS

Press TRACE and then tap Active Trace to select F.
Tap View F to select DISP.

Tap Calculate F. The Calculate menu appears.

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

To display the power spectral density of trace A, tap F=Pwr/NBW A.
To display the power spectral density of trace B, tap F=Pwr/NBW B.

To display the power spectral density of trace C, tap F=Pwr/NBW C.
To display the power spectral density of trace D, tap F=Pwr/NBW D.
To display the power spectral density of trace F, tap F=Pwr/NBW F.

Tap Bandwidth. ABANDWIDTH window appears.
Enter the bandwidth in the displayed window.

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

N

[ Rmcowi | A Functi = Functi " Functi
: 7 Function X Function 7 Function S T
[Active Trace [Active Trace smeRoL G /s
-p Hire B
RBCDEFG ] ABCDERG | e s
— B View F Linear Math WGICRVATA— /DSP
BIBR BLANK [BIBR BLANK F=F-D IN)
= ).390jnm SPAN:nm
C Write F Power/NBW H bl SoIA
F=Pwr/NBW ’ 250
- : BANDWIDTH Q
Fix A D Fix F
‘ ‘ 0.1nm
P /NB ————— || 150
Hold A E ‘ Hold F F=Pwr/NBW E input new value &
Max Hold Min Hold ) )
{(COARSE)!
Roll Average A ‘ Roll Average F V| ® 2 E
-p 5.0

Calculate F

ey Bandwidth
) L e

=

j>
i‘ﬁlﬁ_ﬂ
ﬁ
j>
i

n
HPDWEUN BW

Tace
Return More 1/2 J relum rem m

H
g
a
2
S

~

—

Explanation

The power spectral density waveform display shows the power per specified band.
Selectable range: 0.1 nm to 10 nm (in 0.1 nm steps)

Vertical scale unit
Vertical scale units, namely dBm/nm, mW/nm, pyW/nm, nW/nm, and pW/nm, are units for displaying
power per nanometer. If trace F is set to Power/NBW, they are automatically changed to dBm, mW,

MW, nW, and pW. If trace F is set to Power/NBW and you change the vertical scale to dBm/nm,

-15.0
Return
-25.0

mW/nm, ygW/nm, nW/nm, pW/nm, trace F will switch to FIX mode, and the waveform will no longer
be updated. For details on the vertical scale unit, see section 2.5.
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4.9 Searching Waveforms

Procedure

Single search

Setting the active trace

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

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

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

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

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

7. Tap Peak Search. A moving marker is placed at the peak (maximum value) of the
waveform, and the marker values are displayed in the data area.

Bottom search

7. Continuing from step 6, tap Bottom Search. A moving marker is placed at the bottom
(minimum value) of the waveform, and the marker value is displayed in the data area.

Data area V¥ : Moving marker
™ Function ¥ Function 7 Function | Smc i
[TRA APK :1557.3550nm I -9.89dBm A-An: A:FIX
[Auto Search [Auto Search 20001
A0002: X
off ol o%5 On| A0003:
- - A0004; X /BLK
Bottom Mode Diff 'Mode Diff £0005: :
Search <Meas. Conditions >
3.00d8| 3.00d8|
START{ _1551.135]nm  sTOP{_1561.135)nm CENTER:_[1556.135]nm san__ 10.0nm
Next Level Res] 0.1jnm  sens{mID ] VG 1 sweL] 1001A) Next Level
10.0]
Next Search Search / Ana Search / Ana Next Search
Right Marker L1-L2 Marker L1-L2 Right
S on| On)

Next Search Search/ Ana Search / Ana 1.0
Left |Zoom Area |Zoom Area

ol o

Next Search
Left

Set Marker

"
=]
2]

Search Mode Search Mode ’

J s ™ || S 504 b J \ J
|All Marker OO Multi Search All Marker
Clear Setting Setting 10,0 Clear
dB/D

-70.

)
W\‘ feak W\‘ ook
Search. [Search Search Search
— —
More 1/2 More 2/2 More 2/2 More 1/2
-) = | 0
1551.135nm in Vacuum 1556.135nm 1.00 nm/D 1561.135nm

wi [wi [Noi [sre [sre Tl AuT | AuT AT [AuT [swe|sMO| [ por [ sl IS
SHF | SHF |MSk | 7OM| T2 KeI3gl ANA | SRC |REF |CTR |1-2 | OTH s

Note

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

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

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

2. Tap More to display the More 2/2 menu.
3. Tap Mode Diff. The MODE DIFF setting window appears.
4. Enter the minimum peak/bottom difference of the mode judgment reference in the

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

T Function R Function ™ Function
RF DS
/Auto Search of
R
¥ 0n i ”
‘FX P/BW E
Bottom Mode Diff CRV FIT A
Search »
3.00dB
56.135]nm span__ 10.0jnm
(2‘;2‘:5,“8' K sMPL{__ 1001A
25.0
MODE DIFF Q
Next Search Search / Ana Search / Ana
Right Marker L1-L2 1 Marker L1-L2
Off [elil 3.00dB [f on|
- 15.0
Next Search Search / Ana R 5 [Search/Ana
<Lefl Zoom Area input new value Zoom Area
&3 on| B orfel
((COARSE)
<sm e J ‘ ‘ v = E
= 5.0
Search Mode J \ J 0.0 {Search Mode
SNe] MULTI 5.0 SINElR MULTI
[Al Marker Multi Search Mult Search
Clear Setting Setting
-15.0
[Peak Peak [Peak

More 1/2 More 2/2 ore 2/2
- -25.0
1.00nm/D 1561.135nm

AUT [AUT [ WP [ sMo s
REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT ‘ SeL

i

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

6. When the moving marker is displayed at the peak or bottom of the waveform, tap Next
Level Search. On the marker trace waveform, the moving marker at the peak or bottom

is moved to the next peak (local maximum value) or bottom (local minimum value).

Searching for the level peak/bottom to the right of the moving marker
5.  Continuing from step 4, tap More to display the More 1/2 menu.

6. When the moving marker is displayed at the peak or bottom of the waveform, tap Next
Search Right. The moving marker is moved to the next peak (local maximum value) or

bottom (local minimum value) on the right.

Searching for the level peak/bottom to the left of the moving marker

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

6. When the moving marker is displayed at the peak or bottom of the waveform, tap Next
Search Left. The moving marker is moved to the next peak (local maximum value) or

bottom (local minimum value) on the left.
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4.9 Searching Waveforms

Auto search

7. Press PEAK SEARCH. A Peak Search menu appears.
2. Tap More to display the More 2/2 menu.
3. Tap Auto Search to select On.

'E Function | Socoo | '|‘:| Function

; wrs o
[Auto Search Booot Acbn: [Auto Search
off
LK

-)p 20002:
20003

On|
A0004: SFIX /Bl
Bottom — A0005; i PKCVFIT A /BLK| Mode Diff
Search <Meas. Conditions>
3.00dB 3.00d8|
sTART| 1551.135)nm  sTop{ 1561.135)nm CENTER{ _1556.135)nm sean_ 10.0)nm
Next Level RES] 01hm  sens{MID ] AVG] 1 smpL{ 1001(A)
10.0|
Next Search Search / Ana Search / Ana
Right Marker L1-L2 Marker L1-L2
On| orfell
Next Search Search/ Ana 199 Search / Ana
Left |Zoom Area |Zoom Area
On| jorfell
Search Mode / I J \ J } \ ( \ ] \ \ J Search Mode
SIREN MULTI o S SIS MULTI
|All Marke Multi Search Multi Search
Clear Setting 100 Setting
de/D
L
-70.
[Peak [Peak [Peak
rrrrr h |Search Search
More 172 More 2/2 More 2/2
-p Y
1551.135nm in Vacuum 1556.135nm 1.00nm/D 1561.135nm
T

AUT [ swp [ smo <
HEFERIEED -

Highlighted when Auto Search is selec

Multi search

Setting the active trace

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

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

Selecting the multi search
3. Press PEAK SEARCH. A Peak Search menu appears.

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

Search.
5. Tap More to display the More 2/2 menu.
6. Tap Search Mode to select MULTI.

By default, SINGL (single search) is selected.
When you select MULTI, a peak search or a bottom search is executed.

For peak search, fixed markers are placed at the multiple peaks of the waveform, and the
marker values are displayed in the data area. The moving marker is placed at the highest
peak.

For bottom search, fixed markers are placed at the multiple bottoms of the waveform,
and the marker values are displayed in the data area. The moving marker is placed at
the lowest bottom.
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4.9 Searching Waveforms

V¥ : Moving marker

T Function 5 Function
/Auto Search /Auto Search
on on
Mode Diff Mode Diff
3.00dB 3.00dB
earch
Next Search Search / Ana Search / Ana
Right Marker L1-L2 Marker L1-L2
on on
Next Search Search / Ana Search / Ana
Left Zoom Area Zoom Area
on on
Set Marker ‘ ‘
Search Mode Search Mode
EIEA muLTi > SINGL Y]
(Al Marker S— Multi Search
Clear Setting Setting

Note

If t

ﬁ\‘ ek
ISearch [search Search
e

More 1/2 l More 2/2 J More 2/2

it

o04: Marker number
V: Fixed marker

he active trace is not set to DISP, you cannot use the moving marker.

Set View @ DISP BLANK under Trace to DISP.

Setting the mode (peak/bottom) detection threshold and the detection
list sort order

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

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

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

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

5. Enter the mode detection threshold in the displayed window.

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

Setting the detection list sort order

4. Tap Sort by. Each time you tap, the value switches between WL and LVL.

IM AQ6376E-01EN
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4.9 Searching Waveforms

Searching for the next peak/bottom level

6. Continuing from step 5, tap Return to return to the previous level. Tap More to display
the More 1/2 menu. The rest of the procedure is the same as for single search.

Searching for the level peak/bottom to the right of the moving marker

6. Continuing from step 5, tap Return to return to the previous level. Tap More to display
the More 1/2 menu. The rest of the procedure is the same as for single search.

Searching for the level peak/bottom to the left of the moving marker

6. Continuing from step 5, tap Return to return to the previous level. Tap More to display
the More 1/2 menu. The rest of the procedure is the same as for single search.

Explanation

Single search

The instrument detects the peak (the maximum level value) or bottom (the minimum level value) of
the measured waveform.

Peak Search

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

The moving marker is displayed at the peak point, and the marker value is displayed in the
data area. If the peak level is off the screen, its marker is displayed at the top or bottom edge
of the screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.

Bottom Search

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

The moving marker is displayed at the bottom point, and the marker value is displayed in the
data area. If the bottom level is off the screen, its marker is displayed at the top or bottom
edge of the screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.

Next Level Search
On the active trace waveform, the moving marker at the peak or bottom is moved to the next
peak (local maximum value) or bottom (local minimum value).
A warning message will appear if such peak or bottom is not found.
WARNING 103 : No data in active trace
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4.9 Searching Waveforms

Next Search Right
On the active trace waveform, the moving marker at the peak or bottom is moved to the peak
(local maximum value) or bottom (local minimum value) on its right.
A warning message will appear if such peak or bottom is not found.
WARNING 103 : No data in active trace

Next Search Left
On the active trace waveform, the moving marker at the peak or bottom is moved to the peak
(local maximum value) or bottom (local minimum value) on its left.
A warning message will appear if such peak or bottom is not found.
WARNING 103 : No data in active trace

Set Marker
Places a fixed marker with the assigned number at the moving marker position.
Selectable range: 0001 to 1024

The initial number is 0001 when the fixed marker is placed for the first time. At other times, it is
the highest number of the placed fixed markers + 1. (Upper limit: 1024)

Clear Marker
Clears the specified fixed marker number. The marker value in the data area is also cleared.
The default fixed marker number to be cleared is the last assigned fixed marker number.

All Marker Clear
The moving marker and all fixed markers are cleared.

Mode Diff

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

Selectable range: 0.01 dB to 50.00 dB

(Normal: steps of 0.01, COARSE: steps of 1, default value: 3.00 dB)

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

Note
» The instrument searches the waveform between line markers L1 and L2.

» Ifonly L1 is set, the instrument searches from line marker 1 to the right edge of the screen.

« Ifonly L2 is set, the instrument searches from the left edge of the screen to line marker 2.

« |If neither L1 or L2 is set, the instrument searches from the measurement start wavelength to the
measurement stop wavelength.

» Search/Ana Marker L1-L2 is shared between the Marker, Peak Search, and Analysis menus.

* When Search/Ana Marker L1-L2 is set to On, the is highlighted at the bottom the screen.
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4.9 Searching Waveforms

Note

Search/Ana Zoom Area

When Search/Ana Zoom Area is set to On, the peak/bottom search is performed on the data
in the zoom display range.

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

Search/Ana Zoom Area is shared between the Marker, Peak Search, and Analysis menus.

« When Search/Ana Zoom Area is set to On, the | 20| is highlighted at the bottom the screen.

Auto Search

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

When set to On, after sweeping ends, a peak/bottom search is performed automatically, and a
moving marker is set automatically. By default, Auto Search is set to Off.

Multi search

The instrument detects the peaks (the maximum level values) or bottoms (the minimum level
values) of the measured waveform at once.

Threshold

Set the threshold (detection range level) that is used when the multi search detects modes
(peaks/bottoms).

For peak searches, the peak detection range is defined as being the levels from the measured
waveform's maximum peak to the threshold value.

For bottom searches, the bottom detection range is defined as being the levels from the
measured waveform's minimum bottom to the threshold value.

Sort by

Set the assignment order of marker numbers. The detected marker values are displayed as a
list in the data area. This setting sets the sort order of the detection list.

WL: Displayed in ascending order of wavelength.

LVL: For the peak search, levels are displayed in order starting from the highest level. For the
bottom search, levels are displayed in order starting from the lowest level.

Peak search

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

Fixed markers are displayed on the peak points. The moving marker is displayed on the
maximum peak (the maximum level value). The marker values are displayed in the data area.
If the peak level is off the screen, its marker is displayed at the top or bottom edge of the
screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.
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4.9 Searching Waveforms

Bottom Search

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

Fixed markers are displayed on the bottom points. The moving marker is displayed on the
minimum bottom (the minimum level value). The marker values are displayed in the data area.
If the bottom level is off the screen, its marker is displayed at the top or bottom edge of the
screen. Even in this situation, the correct marker value is displayed.

After a measurement is executed, the moving marker becomes movable. You can also scroll
and view the contents displayed in the data area.

Other soft keys
The functions of the following soft keys in multi search are the same as those in single search.
See the explanation of single search.
Next Level Search
Next Search Right
Next Search Left
Set Marker
Clear Marker
All Marker Clear
Mode Diff
Search/Ana Marker L1-L2
Search/Ana Zoom Area
Auto Search
Note

The Mode Diff (mode judgment reference)—the peak/bottom difference—setting is shared between
multi search and single search.
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410 Copying and Clearing Waveforms

Procedure

Copying traces

7. Press TRACE. The Trace menu appears.
2. Tap More to display the More 2/2 menu.
3. Tap Trace Copy. The Trace Copy menu appears.
4. Tap Source Trace to display a menu, and tap the copy source trace (A to G). The menu
returns automatically to the previous level.
5. Tap Destination Trace to display a menu, and tap the copy destination trace (A to G). The
menu returns automatically to the previous level.
6. Tap Copy Execute. Copying is executed.
™ Function —K‘r'"““ I R - | —K‘“"‘“‘" | " Function
Aclt?/:ﬁacz [Trace Copy /W‘ %’E:CFE -
MBCDEFG -> A i A
View A # Destination =-> B Destination
e ] R e BJ
. i \
Fix A Noise Mask Copy Execute D Copy Execute
OFF| L
Hold A Mask Line E
Max Hold| VERT [ L
Roll Average A Trace r
Highlight
2|
L
Trace List ] ﬁ
. == =
More 1/2 More 2/2 Return Return ‘ Return I
| g t [
Note

+ After the copy is executed, the copy destination trace status changes to FIX and the view to DISP.
If the copy source trace and copy destination trace are the same, the copy will not be executed even
when you tap Copy Execute.
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4.10 Copying and Clearing Waveforms

Clearing traces

7. Press TRACE. The Trace menu appears.

2. Tap More to display the More 2/2 menu.
3. Tap Trace Clear. The Trace Clear menu appears.
4. Tap the trace (A to G) you want to clear the data of. The waveform of the selected trace is

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

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

™ Function ™ Function Reco._ .
|Active Trace
G

[Trace Copy

[BCDEF

View A Trace Clear

]

T

[BINE BLANK|

£
5
¢

I

Fix A Noise Mask

OFF,

Hold A Mask Line
Max Hold VERT [JE¥Y
Roll Average A [Trace
Highlight
2| off

2| ]

Trace List Il Trace

I

Trace
Clear

)

swuojanep [esyoads jeonndo Buikejdsig =

“ =
3

rz
More 2/2 J

0

Displaying the trace list

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

'h Function
Active Trace
G

B CDEF

Troce st - ——  — Active trace

|
Trace list
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4.11 Noise Mask

Procedure

7. Press TRACE. The Trace menu appears.

N ®N

-100 to 0.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

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

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

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

™ Function N Function

[Active Trace [Trace Copy
BB CDE FGJ J

View A [Trace Clear
BIEE BLANK| J
Label ‘

Fix A Noise Mask

OFF| =->
Hold A R

Max Holdj VERT [N

Trace
Highlight
off

Roll Average A
2

[Trace List J

frace

More 1/2

|-

More 2/2 J

" Functi
por T
0001 |8 & Iaik | [Trace Copy
0002: W DiFX JBIK
0003 m E:FX BLK
0004: W FFX /BLK
0005: m GiFiX BK | [Trace Clear
<Meas. Conditions>
start]_154751dnm  stop{_1552.514)nm cenTer{__1550.014)nm sean{__ 50nm
RES] 01nm  SENS{MID ] avG] 1 SMPL] 501(A) Label
20..
NOISE MASK Q —
-64dBm
0.3|RE
dem \ input new value
NN
-19.7|
-39.7|
10.0
a8/ \-\\// \
R e IS
More 2/2.
-79.7|
1547.514nm in Vacuum 1550.014nm 0.50nm/D 1552.514nm
i [we Sl sk [sre [PV AuT [AUT [AUT [AUT [swe sMol [ eor [ so. IS
SHF | SHF MK ZOM|1-2 Jelol ANA |SRC |REF |CTR |1-2 |OTH =

|
Highlighted when Noise Mask is sele

cted

Switches bet
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4.11 Noise Mask

Explanation

Noise mask type

HRZN
The waveform is displayed by replacing level values less than or equal to the noise mask

value with the noise mask value.

R Function

A H A-An: P IJ

£0001: Trace Copy.

A0002:

A0003

A0004:

A0005: [Trace Clear
<Meas. Conditions >

staRT_1547514nm  sTop{ 1552.514)nm CeNTER{__1550.014]nm span__ 50/nm

RES:| 01nm  SENS{MID | AvG{ 1 SMPL 501(A) Label
20.

NOISE MASK Q =

-63dBm
0.3|rer
dem \ input new value
[N e
Mask line 391

10.0
/o \-\\/r/ \
"

R NG [ S

More 2/2
-79.7]
1547.514nm in Vacuum 1550.014nm 0.50nm/D 1552.514nm
WL A
OM| 1-2

AUT [AUT | AUT [ AUT | SwP %%o‘ ‘RPT | oL

|
;
i
4
f>

ANA |SRC | REF |CTR |1-2

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).

swuojanep [esyoads jeonndo Buikejdsig

T Function
Trace Copy

A-An:

| Trace Clear

<Meas. Conditions>

start{_1547514nm  stop[_1552.514)nm cenTer{__1550.014)nm sean{__ 50nm
RES]| 01)nm  SENS:{MID ] el 1 smpL{__ 501A) Label

A | |

ZL—

20. —
NOISE MASK o
-63dBm
o0.3lrer
dem \ input new value
R =
-197]

Mask line 207, \

10.0
d8/0 \-\\w’/ \
M,

SNy g

797

1547.514nm inVacuum  1550.014nm 0.50nm/D 1552.514nm
SrC [sRC Il AuT [AUT [AUT [AUT [swe[smo <
ZoM|1-2 ANA‘SRC ‘REF ‘CTR |172 ‘OTH ‘ ‘ RPT‘SGL
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4.12 Highlighting the Waveform Display

Procedure

Highlighting the active trace waveform
1.

N WN

Highlighting all trace waveforms

Press TRACE. The Trace menu appears.
Tap More to display the More 2/2 menu.
Tap Trace Highlight. The Trace Highlight menu appears.

Tap Active Trace. The active trace waveform is highlighted (displayed with thick lines).

4. Continuing from step 3, tap All Trace. The waveforms of all traces will be highlighted (displayed
with thick lines).

Clearing the highlighting

4. Continuing from step 3, tap the Off.

™ Function ™ Function AL S
[Active Trace [Trace Copy
RBCDEFG
View A L Clear
EERBLANK|
Label
Fix A Noise Mask
OFF] ‘
Hold A Mask Line
Max Hold| \id:udHR7 |
Roll Average A [Trace
Highlight -
2| off
,
[Trace List J
= E
S
More 1/2 l More 2/2 J rmum
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Chapter 5 Displaying Measured Values and Calculated Values Using Markers

5.1 Wavelength and Level Values of an Optical
Spectrum

This section explains the wavelength and level values of an optical spectrum when the display mode is
wavelength. The following description also applies to the frequency and wavenumber display modes.
For details on the display mode, see section 2.1.

Procedure

Setting the active trace

7. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the wavelength and level values of.

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

Displaying the moving marker

3. Press MARKER. The Marker menu appears.

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

V¥: Moving marker

TRA A : 1550.0400nm 0.24dBm A-An:
£0001:

1A0002:
1A0003:
A0004:
A0005:

<Meas. Conditions>

sTART_1547.540)nm  sTop{_1552.540]nm CENTER{_1550.040)nm sean{_ 50nm

|
AVG] 1] SMPL 501(A) D

RES; 01]nm  sens{MID ]
20
MOVE MARKER
O =
Setting
1550.0400nm Normal
o.0lrer
dem| / \ input new value !\ﬂa(r;k;r{er
[ e | e
-20. -> Zoom Ctr
] e ] :
Marker
[¢] e
-40.
[All Marker
100 E Clear
de/p Enter
[o] L]
Wr\‘
More 173
-80.0
1547.540nm inVacuum  1550.040nm 0.50nm/D 1552.540nm

SHF | SHF | MSK | ZOM|1-2 | OFS | ANA |SRC |REF |CTR |1-2 |OTH

‘LVL wi ‘NOI ‘SRC ‘SRC ‘AUT ‘AUT ‘AUT ‘AUT ‘AUT ‘SWP‘SMO‘ ‘ e ‘ 6L

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

5. Check that Marker Setting is set to Normal.
If Marker Setting is set to Power or Integral, carry out the following procedure to set it to
Normal.
5-1. Tap Marker Setting. The Marker Setting menu appears.
5-2. Select Normal Marker. The normal marker’s moving marker ¥ appears on the
waveform.
5-3. Tap Return to return to the previous level.
5-4. Tap Marker Active again. The MOVE MARKER setting window appears.
™ Function [ Rocoe | ™ Function ISP | 2022 Jul 07 17:11 I Function
Marker Active Normal Marker Active Marker Active
oo =-> ormg | ™ o i oif o
Set Marker Dower i BIK| SetMarker
Sl O
[50.040/nm span_ 5.0/m
i o I e e
— +25.00H MOVE MARKER [x)
Marker Marker Marker
Setting J ‘ ‘ ‘ ‘ Setting J ] seting  —— Normal
Power| Normal 1550.0400nm Normall
ke . Taer Markers
<,> Center <,> Center 1 input new value -> Center (Norma|)
<Marker <Marks:r A =] (T
-> Zoom Ctr -> Zoom Ctr - -> Zoom Ctr
{EEIbl el e
-> Ref Level -> Ref Level E -> Ref Level
é:L gArarker <Eandwid1h Bandwidth é:L gArarker | é:L gArarker
0.5nm| 0.5nm| @ D D Enter
More 173 Return Return ‘ » More 1/3 More 1/3
J { { J 0.50nm/D 1552.540nm
A |2 [y [ [ror 5o
Note

There are three types of markers that you can select with Marker Setting: normal marker (Normal), power

spectral density marker (Power), and integral marker (Integral). For details on the marker features, see
section 1.2.
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5.1 Wavelength and Level Values of Optical Spectrum

Moving the moving marker

6. Inthe MOVE MARKER setting window, enter the marker wavelength.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
Or, move the moving marker by referring to the information below.
Direction Procedure
Move to the right Turn the rotary knob to the right.
Drag to the right with the mouse or on the touch panel.
Move to the left Turn the rotary knob to the left.
Drag to the left with the mouse or on the touch panel.
Note

If you enter a value outside the setting range, the closest allowed value is assigned.

Placing a fixed marker

7.

8.

With the moving marker displayed, tap Set Marker.
A Set Marker menu and a SET MARKER setting window appear.

Tap Set or Cancel.

If you tap Set, a fixed marker is placed at the current moving marker position, and the menu
returns to the previous level.

Fixed markers are automatically numbered starting with 0001. You can also specify any number from
0001 to 1024 in the SET MARKER setting window.

If you tap Cancel, no fixed markers are placed, and the menu returns to the previous level.

V¥ : Moving marker

T Function [ Koo
TRA 4 :1550.0400nm 0.24dBm A-dn: A& /057w —
TR A A0001:1549.1000nm -52.89dBm 0.9400nm 53.14ds  -(EEEX e Marker Active Set
TRA 40002: 1549.7100nm -28.90dBm 03300nm 2075de [ GEX L
0003; m E:Fix JBIK OfflOn]
20004 W FiFX JBLK
0005 m GiFiX B [Set Marker
<Meas. Conditions> -
sTART{_1547.540)nm  sTop[ 1552.540/nm CcenTER{_1550.040nm spaN _ 50nm
RES] 01]nm  sensMID | VG 1) SMPL 501(A e |:|
20.0)
MOVE MARKER Q
Marker
Setting
1550.0400nm Normal
0.0|REF
dem| /\ input new value <!\152::ter
{(CoARsE)
Fr o @ EE| e
20.0) -> Zoom Ctr
5
Marker
/ -> Ref Level
40.0
/ [All Marker
100 Clear
de/o / M
-60.0 \
\ / More 173 Cancel
-80.0] d
1547.540nm in /ac]um 1550.040nm 0.50nm/D 1552.540nm
i [we ot [drg Tsre Taur [aut [aut [aut [aut [swe[smol [ cer [so I
SHF | SHF | MSK | ZDJu|1-2° | OFs | ANA | SRC |REF | CTR |12 |OTH S
v

Fixed marker
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5.1 Wavelength and Level Values of Optical Spectrum

Clearing a fixed marker

9. Tap Clear Marker.

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

10.

77. Tap Clear or Cancel.

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

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
9.

The Marker Active settings is also set to Off.

Tap All Marker Clear. The moving marker and all fixed markers are cleared.

™ Function ™ Function
; W Ham b
i 2001 An: Mzt VL8| [Narker Active
0002+ | C:FIX #BLK
- . W D:FIX /BLK -
Off[On] 0003: m £ Fix 78K [81ff On|
0004: W FFIX ABLK
Set Marker 0005: m G:Fix #BLK
<Meas. Conditions >
START{ _1547.540jnm  STOP{ _1552.540]nm CENTER{ _1550.040|nm SPAN| 5.0jnm
Clear Marke
ear Marker RES| 01]om  sens{MID | VG 1 smpL| 501(R)
20.0
Marker
Setting
Normal
oolrer
Marker dem|
-> Center
i\
-> Zoom Ctr -20.(
Marker
- Ref Level
-40.(
All Marker [
Clear =) | 100
g/ M
-60.(
More 1/3 More 1/3
_80.0)
1547.540nm in Vacuum 1550.040 nm 0.50 nm/D 1552.540 nm
wi [we [Not Tsre [sre [aut [aut [AuT JauT [AuT [swe[smol [eor [ s IS
SHF | SHF | MSK | ZOM|1-2 |OFS | ANA | SRC |REF |CTR |1-2 | OTH >

'|\:| Function
TRA 4 15500400nm 0.24d8m A
TRA 40001 1549.1000nm -52.39Bm 0.9400nm 53.14d8 53.14dB
R 40003: 1545.71000m -28:90dBm 0.3300nm 201548 20.15dB
A0004:
£0005: Set Marker
<Meas. Conditions> |
START{_1547.540)nm  sTop 1552.540/nm CENTER{ _1550.040]nm sean{__ 50hm 0.040)nm spaN{_ 5.0/nm
Res] 0dlhm  sensMID ] AVG] 1 SMPL 501(A) { Clear Marker I SmpL| 501(A)
200 )
MOVE MARKER Q CLEAR MARKER %]
Setting ;
1550.0400nm Normal 2
QORE Marker
dBmj / \ input new value > Center input new value
A v = B
200 > Zoom Ctr
w
Marker
-5 Ref Level
-40.0|
(Al Marker
100 Clear
ds/D M
-60.0 M
More 173 Cancel
-80.0]
1547.540nm inVacuum  1550.040nm 0.50nm/D 1552.540nm 0.50nm/D 1552.540nm)
‘LVL WL ‘NOI SRC [SRC ‘AUT ‘AUT ‘AUT ‘AUT ‘AUT ‘SWP‘SMO‘ ‘ RPT ‘ 6L
SHF | SHF | MSK|ZOM|1-2 |OFS | ANA [SRC |REF |CTR |1-2 |OTH =

IM AQ6376E-01EN



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.”

TR A : 1550.0400nm 0.24dBm A-An: [LAFx
[TR A AO001: 1549.1000nm -52.89dBm 0.9400nm 53.14dB " : g
TRA A0002: 1545.7100nm -28.90dBm 0.3300nm 20.15d8  |g SEX Ak -
0004: m £ 7
0005: W GiFiX SBR[ fSet Marker
START{_1547.540]nm  sToP{_1552.540)nm cenTER_1550.040/nm span:[___ 5.0nm
RES] 0.1jhm  SENS{MID | A 1) SMPL| 501(A;
20.0
MOVE MARKER Q
Mar_ker
153002000 9 el [ S€tS the measurement center
o — ; — wavelength to the moving
[ o ”EEWV > T8 marker wavelength
+
V| 5 / arker
200 AR M <M>z5mmcu ——Sets the zoom center wavelength
3 — to the moving marker wavelength
o |~*= 7L Sets the reference level to

the moving marker level

[ Ciear
d8/D M
-60.0
More 1/3
-80.0)
1547.540nm in Vacuum 1550.040 nm 0.50nm/D 1552.540 nm

VL |WL [NOI | SRC [SRC [AUT | AUT | AUT |AUT | AUT | SWP|SMO reT | soL S
SHF | SHF |MSK | ZOM([1-2 |OFS | ANA |SRC |REF |CTR |1-2 |OTH 2

IM AQ6376E-01EN 5-5

siayJey Buisn sanjep paje|noje) pue sanjep painses|y Buike|dsiq =



5.1 Wavelength and Level Values of Optical Spectrum

Setting the marker difference value display

You can set the marker difference display displayed in the data area to Offset or Spacing.

7. Press MARKER. The Marker menu appears.

N

Tap More to display the More 3/3 menu.

©

Tap Marker Display. The Marker Display menu appears.

N

Tap Offset or Spacing.

] Function IS P— R |
- A A :1550.6200nm -51.42dBm A-An: X /DS
Marker Active Marker TRA A0001: 1550.0400nm 0.24dBm 0.5800nm -51.67dB
Dlsp|ay » [TR A A0002: 1550.1700nm -13.33dBm 0.4500nm -38.10dB
[elifon| Offset] 0003:
20004
Set Marker e £0005; Spacing
[Auto UP <Meas. Conditions>
®ion
, = sTART| 1547.540lnm  STOP{ _1552.540nm CenTer| _1550.040/nm SPAN 5.0/nm
<C'earMarke' J Marker Unit J RES: 0.1)nm  SENS{MID | AVG] 1] SMPL| 501(A)
nm 200

Search / Ana
Marker L1-L2

Marker
Setting
Normal

T

B on| W
Marker Search / Ana 20
-> Center Zoom Area
[ on| w
Y
~> Zoom Cir Marker L1-L2 -20.
B on)
Marker
-> Ref Level
40,
[All Marker
Clear 100
dB/D

-60. M
] 5

More 1/3 More 3/3 Return
- 200
1547.540nm in Vacuum 1550.040nm 0.50nm/D 1552.540nm

wi [we [not [ske [sre [AuT [auT [AuT [AuT [auT [swe|smol [ por [ 5o IS
SHE | SHF [MSK | 70M| 1-2” | OFs | ANA | SRC | REF |CTR |1-2 | OTH s

Note
» When Offset is selected, the difference between the moving marker (V) and each fixed marker is
displayed in the data area.

* When Spacing is selected, the difference between the moving marker and the smallest numbered fixed
marker and the difference between adjacent fixed markers are displayed in the data area.
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5.1 Wavelength and Level Values of Optical Spectrum

Automatically updating the level values of the fixed markers
The level values of fixed markers are updated each time the displayed waveform is updated.
7. Press MARKER. The Marker menu appears.

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

3. Tap Marker Auto Update to select On.

™ Function T Function

Marker Active Marker
Display
Slion
Set Marker Marker
|Auto Update
0

Offset|
Clear Marker

El
LER

Search / Ana

Marker
i Marker L1-L2

Setting
Normal

on
Marker Search / Ana
-> Center |Zoom Area
on
Marker weep
-> Zoom Ctr Marker L1-L2
on
Marker
-> Ref Level

All Marker
Clear

More 1/3 More 3/3 J

i

Setting the unit of marker values

7. Press MARKER. The Marker menu appears.

2. Tap More to display the More 3/3 menu.
3. Tap Marker Unit. The Marker Unit menu appears.
4. Tap nm, THz, or cm-1 to select the unit of marker values.
R Function R Function [ |
Marker Active Marker
Display
< off [ Offseij
Set Marker Marker THz
|Auto Update
[ On|
Clear Marker Marker Unit em™
nmj »
Marker e
Setting Marker L1-L2
NnrmaJ [f on|
Marker Search / Ana
-> Center |Zoom Area
‘ [&I on|
Marker Swee
-> Zoom Ctr Marker L1-12
| w [ |
Marker ‘ ‘ ‘ ‘ ‘
-> Ref Level
[AIl Marker ‘ ‘ ‘ ‘ ‘
Clear
= =2
More 1/3 More 3/3 Return
| o |
Note

The unit displayed for marker values can be set separately from the waveform display’s horizontal scale
unit set with Horizontal Scale of the SETUP menu.
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5.1 Wavelength and Level Values of Optical Spectrum

Explanation

Normal marker

Moving marker

You can move the moving marker to any wavelength using the rotary knob, arrow keys, or
numeric keypad. You can also drag it with the mouse.

The moving marker moves along the waveform, and the marker values are displayed in the
data area. If you fix the moving marker at a given position, it turns into a fixed marker.

The moving marker applies to the active trace.

Fixed markers

A marker fixed to a specific position using the moving marker is called a fixed marker. You can
place up to 1024 fixed markers. Fixed markers can be placed across different traces.

Fixed markers are assigned marker numbers in order from 0001. You can also enter a number
using the rotary knob, arrow keys, or numeric keypad. The maximum number is 1024.

Marker data in the data area

The data area shows the marker values (wavelength value and level value) of the moving
marker and fixed markers.

When there are six or more fixed markers, not all the fixed markers can be displayed in the
data area.

To view the marker values that are not displayed, scroll using the mouse wheel, touch panel,
or arrow keys. Scrolling with the arrow keys is possible when a SET MARKER setting window (a
window for entering the moving marker value) is displayed.

Display example of wavelength values and level values

Wavelength of the moving marker
Wavelength of fixed marker 0001
Level of the moving marker

— Traces of the moving Level of fixed marker 0001
marker ’V

LTRA A :1550.0400nm- 0.24dBm- A-An:

— TR A A0001: 1549.8000nm -24.56dBm 0.2400nm 24.81de "
AD0D2:
A0003:
AOD04:
AO0D05:

— Trace with fixed marker 0001 (Wavelength of the moving marker) =  (Level of the moving marker) —

(wavelength of the fixed marker) (level of the fixed marker)
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5.1 Wavelength and Level Values of Optical Spectrum

Marker display

This function sets whether to display the difference relative to the moving marker (Offset)
or the difference relative to the next marker (Spacing) in the marker display. (Default value:
Offset)

If the active trace span is 0 nm, the wavelength difference relative to the moving marker is
0.000 nm.

If a fixed marker is placed at the =210 dBm wavelength value, the level difference from that

Offset
This soft key sets the difference value display as the difference between each marker and the
moving marker.

E Function
TRA A 1 1549.9400nm -9.90dBm A-An:
TR A A0001:1550.0400nm 0.24dBm -0.1000nm -10.14dB "
TR A AQ002:1550.1000nm -2.86dBm -0.1600nm -7.04dB
TR A AQ003:1550.1700nm -13.33dBm -0.2300nm 3.43dB
A0004: :
AD005: : Spacing

<Meas. Conditions>

START:|  1547.540/nm STOP:;  1552.540|nm CENTER:  1550.040|nm SPAN:

RES: 0.1)nm  SENS{MID | AVG 1] SMPL

20.0)

0.0
dBm)

]

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 :1549.9400nm -9.90dBm SPACING:
TR A A0001:1550.0400nm 0.24dBm 0.1000nm 10.14dB - Offset
TR A AQ002:1550.1000nm -2.86dBm 0.0600nm -3.10dB
TR A A0003: 1550.1700nm -13.33dBm 0.0700nm -10.47dB
£0004:
AQ005:

Spacing

<Meas. Conditions>

START| _1547.540nm  STOP_1552.540/nm CENTER{_1550.040]nm sean_ 50/nm
res{  odjnm sens{MID AVG 1 sMPL___ E01(A)

20.0)

0.0
dBm
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5.2 Wavelength/Level Difference between Optical
Spectra

This section explains the wavelength and level values of an optical spectrum when the display mode is
wavelength. The following description also applies to the frequency and wavenumber display modes.
For details on the display mode, see section 2.1.

Procedure

Wavelength line markers

Displaying wavelength line markers

7. Press MARKER. The Marker menu appears.
2. Tap More to display the More 2/3 menu.

3. Tap Line Marker 1 or Line Marker 2 to select On. A wavelength line marker and a LINE
MARKER 1 or LINE MARKER 2 settings window appears.

™ Function
Marker Active

ion

Line marker value
: : L1
............. L2
L2-L1

DENER

More 1/3

kb

Note
* You cannot set wavelength line markers if the active trace measurement data span is 0 nm.
» Line marker values are displayed in the upper left of the waveform area. When both wavelength line
markers 1 and 2 are displayed, the wavelength difference (L2-L1) is shown below the marker values.

Moving wavelength line markers

4. Inthe LINE MARKER 1 or LINE MARKER 2 setting window, enter the marker wavelength.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
Or, move the wavelength line markers by referring to the information below.

Direction Procedure
Move to the right Turn the rotary knob to the right.

Drag to the right with the mouse or on the touch panel.
Move to the left Turn the rotary knob to the left.

Drag to the left with the mouse or on the touch panel.

Clearing wavelength line markers

4. Tap Line Marker 1 or Line Marker 2 to select Off.
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5.2 Wavelength/Level Difference between Optical Spectra

Level line markers

Displaying level line markers

7. Press MARKER. The Marker menu appears.
2. Tap More to display the More 2/3 menu.

3. Tap Line Marker 3 or Line Marker 4 to select On. A level line marker and a LINE MARKER 3
or LINE MARKER 4 settings window appears.

'h Function

=z

H
o I
El o
o

S

Line marker value
L3
L4

L4-L3

More 1/3

(PO

Note

Line marker values are displayed in the upper left of the waveform area. When both level line markers 3
and 4 are displayed, the level difference (L4-L3) is shown below the line marker values.

Moving level line markers

4. Inthe LINE MARKER 3 or LINE MARKER 4 setting window, enter the marker level.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.
Or, move the level line markers by referring to the information below.

Direction Procedure
Move up Turn the rotary knob to the right.

Drag up with the mouse or on the touch panel.
Move down Turn the rotary knob to the left.

Drag down with the mouse or on the touch panel.

Clearing level line markers
4. Tap Line Marker 3 or Line Marker 4 to select Off.

Clearing all line markers

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

Line Marker
(Al Clear

More 2/3 J
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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.

— Overview window

v

Line markers are synchronized.
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5.3

Power Spectral Density

This section explains the wavelength and level values of an optical spectrum when the display mode is

wavelen

gth. The following description also applies to the frequency and wavenumber display modes.

For details on the display mode, see section 2.1.

Procedure

Setting the active trace

7. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the power spectral densities of.

2. Tap View of the selected trace to select DISP.
Displaying the moving marker
3. Press MARKER. The Marker menu appears.
4. Tap Marker Active to select On.
Note

To use power spectral density markers, set the active trace to DISP.
Displaying power spectral density markers
5. Tap Marker Setting. The Marker Setting menu appears.
6. Select Power Density. A power spectral density moving marker ¢ appears on the waveform.
7. Tap Bandwidth. ABANDWIDTH window appears.
8.  Enter the normalization bandwidth in the displayed window.

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

Power spectral density/BW 4 : Power spectral density marker

'|\:| Function E Function '|\:| Function
Mt TRA A - 1550.0400nm 0.41dBm/BW SPACING: BW:0.1nm S
Marker Active Normal 20007 i
Marker 20002
s
Set Marker owe £0005:
D <Meas. Conditions>
sTART{_1547.540)nm  sTop 1552.540/nm CENTER{ _1550.040)nm sean{__ 50nm
( i RES] 0anm  sens{MID | AvG] 1] SMPL 501(A
£25.0GHz 20| £25.0GHy]
BANDWIDTH [x)

Marker
Setting

=

Normal 0.1nm

input new value

Center

ik
-» Zoom Ctr -20.0|

L ][]

-

Marker

Ref Level

(Al

Clear

Bandwidth

Marker <Eandwidth

10.0
0.5nm| de/D

e

-60.0)
Marker
ISemr\g

More 1/3 J

remm

‘ -80.0)

1547.540nm inVacuum  1550.040nm 0.50nm/D

LVL |WL [NOI
SHF | SHF | MSK

SRC
ZOM

SRC [AUT [AUT [AUT [AUT [ AUT [swP[swio B
12 ‘ors ‘ANA‘SRC ‘REF ‘CTR ‘172 ‘DTH ‘ ‘ RPT‘SGL
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5.3 Power Spectral Density

Note

* The power spectral density and “/BW” are displayed in the data area.

» The power spectral density marker cannot be assigned to a subtraction waveform (subtraction based on
Log Math=LOG) or normalization waveform. For details on waveform calculation, see section 4.5.

Moving the moving marker

9. Continuing from step 8, tap Return to return to the previous level.
70. Tap Marker Active. The MOVE MARKER setting window appears.

77. Enter the marker wavelength in the displayed window.
For the input procedure, see section 5.1.

Placing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.

Fixed power spectral density markers are displayed with 9.

Clearing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.

Clearing all markers

The procedure is the same as that for normal markers as explained in section 5.1.
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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

1 | |

Wavelength differences}‘
Marker wavelengths Level differences

Fixed marker
Trace B—

- —

Fixed marker

/
Trace C ™~ Moving marker

Fixed marker
Trace A

Note
You can display power spectral density markers and search waveforms using single search (SINGL)
by setting Marker Setting to Power Density. However, multi search (MULT]I) is not possible when power
spectral density markers are displayed. If you perform a multi search when power spectral density
markers are displayed, they are automatically changed to normal markers.

For details on waveform searching, see section 4.9.
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5.4 Integral Power Value

This section explains the wavelength and level values of an optical spectrum when the display mode is
wavelength. The following description also applies to the frequency and wavenumber display modes.
For details on the display mode, see section 2.1.

Procedure

Setting the active trace

7. Press TRACE and then tap Active Trace.
Select the trace (A to G) you want to display the power spectral densities of.

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

Displaying the moving marker

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

Note

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

Displaying integral power markers

5. Tap Marker Setting. The Marker Setting menu appears.

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

7. Enter the integral frequency range in the displayed window.
For instructions on how to select items and set values, see chapter 4 in the Getting Started Guide.

Integral power value <integral frequency range> e: Integral power marker
|

'|\:| Function E Function 'E Function
vy TRA 4 :1550.0800nm 0.48dBm<50.0GHz> | A-An:
Marker Active 80001
; e
Off 3
A0004:
Set Marker Power £0005:
Density <Meas. Conditions>
sTART| 1547.514nm  sTop{ 1552.514)nm ZENTER{ _1550.014]nm
( ‘ integral N Res:| 01)nm  SENS{MID ] AVG] 1
+25.0GHz] 20.
INTEGRAL RANGE €9
Marker
Setting -p
Normal 50.0GHz
0.3[Ref
i dm| i
<,> Center input new value
\ V| @ [
-> Zoom Ctr -19.7] / \
Marker
CRefteve / \
-39.7]
(Al Marker Bandwidth / \ Bandwidth
Clear 100
0.5nm| dB/D \ 0.1nm
|

597
Marker (Marker
E " !
More 1/3 Return : : Return
7971 : :
1547.514nm inVacuum  1550[014nm 0.50nm/D 1552.514nm

SR [sRe | AuT|[AUT [AUT [AUT [AUT [swp|smo <
zom|12 ‘OFS ‘ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH ‘ ‘ RPT ‘ SGL

LVL |WL |NOI
SHF | SHF | MSK

Integral range
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5.4 Integral Power Value

Note

* An integral power value and <integral frequency range> are displayed in the data area.

» The power spectral density marker cannot be assigned to a subtraction waveform (subtraction based on

Log Math=LOG) or normalization waveform. For details on waveform calculation, see section 4.5.

Moving the moving marker

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

70. Enter the marker wavelength in the displayed window.
For the input procedure, see section 5.1.

Placing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.
Fixed integral power markers are displayed with o.

Clearing a fixed marker

The procedure is the same as that for normal markers as explained in section 5.1.

Clearing all markers

The procedure is the same as that for normal markers as explained in section 5.1.

IM AQ6376E-01EN
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5.4 Integral Power Value

Explanation

Integral power markers

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

Selectable range for integral frequency: +1.0 GHz to £999.9 GHz

The waveform in the integration range appears highlighted (in blue).

Like normal markers, fixed markers can be placed on integral power markers. The integration
frequency range setting can be set separately for the moving marker and each fixed marker.

It is also possible to simultaneously display the integral power values of fixed markers placed on
different traces.

For instructions on how to place fixed markers and how to display data between markers, see
section 5.1.

Display example of integral power markers

Traces with markers (TR A, B, C, ...)
Moving marker A\
Fixed markers /0001, 0002, ...
| Integral power value <integral frequency range>

I |
Wavelength differences ]_‘
Marker wavelengths Level differences
Fixed marker
Trace B
I |
Fixed marker Fixed marker Moving marker

Trace C Trace A

Note

You can display integral power markers and search waveforms using single search (SINGL) by setting
Marker Setting to Integral Power. However, multi search (MULT]I) is not possible when integral power
markers are displayed. If you perform a multi search when integral power markers are displayed, they are
automatically changed to normal markers.

For details on waveform searching, see section 4.9.
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Chapter 6 Analyzing Optical Spectral Waveforms

6.1 Specifying an Analysis Range

Analysis between line markers

Setting line markers

The instrument analyzes the range between wavelength line markers L1 and L2, which were set in
section 5.2, “Wavelength/Level Difference between Optical Spectra.”

For instructions on how to set wavelength line markers L1 and L2, see section 5.2, “Wavelength/
Level Difference between Optical Spectra.”

Specifying an Analysis Range

7. Press ANALYSIS. The ANALYSIS menu appears.

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

3. Tap Search/Ana Marker L1- L2 to select On.

You can also set Search/Ana Marker L1- L2 to On or Off using the MARKER menu that
appears by pressing MARKER.

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

/ Line markers

™ Function

et s —I Turns Search/Ana

Specviah Marker L1-L2 on
3.00dB and off

Paramet:

Setting

|Auto .

|Analysis
[&i on

More 1/2
-

|
Highlighted when Search/Ana Marker L1-L2 is on
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6.1 Specifying an Analysis Range

Analysis in the zoom area

Power measurement in the zoom area

The instrument analyzes the measured waveform in the zoom area.

For instructions on how to zoom waveforms, see section 4.1, “Zooming the Waveform Display.”

7. Press ANALYSIS. The ANALYSIS menu appears.

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

3. Tap Search / Ana Zoom Area to select On.
You can also set Search/Ana Zoom Area to On or Off using the MARKER menu that appears
by pressing MARKER.

4. To cancel, tap Search/Ana Zoom Area to select Off. Analysis will be performed over the entire
screen.

R Function

[Analysis 1
DFB-LD

[Analysis 2

WDNJ

[Analysis
[Execute
THRESH

Spec Width
Thresh s - Turns Search/Ana
Parameer Zoom Area on and
off

foayss )

More 1/2
=>

L Zoom Area

|
Highlighted when Search/Ana Zoom Area is on
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6.1 Specifying an Analysis Range

Explanation

Analysis range

The analysis range can be set between line markers or within the zoom area.

If the analysis is enabled for both between the line markers and within the zoom area, the analysis
range is set to the intersection of the two areas.

If the analysis for both are disabled, the analysis range is set to the entire range of the
measurement scale.

Between line markers

The instrument analyzes the waveform between line markers L1 and L2.

If only L1 is set, the instrument measures from line marker 1 to the right edge of the screen.

If only L2 is set, the instrument measures from the left edge of the screen to line marker 2.

If neither L1 or L2 is set, the instrument measures from the specified start wavelength to the stop
wavelength.

Zoom area
The instrument analyzes the waveform within the specified zoom area.
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6.2 Spectral Width (THRESH, ENVELOPE, RMS,
PEAK RMS, NOTCH)

Procedure

Spectral width can be measured from the measured waveform.
7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Spec Width. The Spectrum Width menu appears.

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

Data area
- ! // AQE376E OPTICAL SPECTRUM ANALYZER // 2022 May 301626 5] Function
<SPECTRAL WIDTH ANALYSIS: THRESHOLD> A /0P
THRESH LEVEL: 3.00dB AN 0.1260nm [y
L AC: 1550.0363nm s
3 MODE FIT: OFF MODE: 1 s
— ENVELOPE /K] Analysis 1
oF LDJ <Meas. Conditions>
- DFB-LD)
- START{ 1547.540)nm  sTop{ 1552.540]nm CENTER{ _1550.040)nm seAN{_ 50nm
Analysis 2 RMS [Analysis 2
-p RES] 0.1]nm  SENS{MID | AVG] 1] SMPL 501(A)
WDM 200 wDM
Analysis PEAK RMS (Analysis
Execute Execute
THRESH THRESH
Spec Width NOTCH 04 Spoc Width
oo L i Fv™ L-Change the
3.00d8 3.00dB|
e — threshold.
etting -20. Setting Ch
—+ Change the
I L3
J analysis
-40. parameters.
o ol TR
nalysis _ 100 i Analysis  ——
EHon a8 i e Ejon Turns auto
@ 60, i m analysis on
i [ nalysis
H and off
More 172 Return [ More 172
K =3 -
1547.540nm inVacuum  1550.040nm 0.50nm/D 1552.540nm
‘WL AUT [ AUT | AUT | SWP | SMO <
‘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

4. Continuing from step 3, tap Parameter Setting. A Parameter Setting window appears.

7.

'h Function

ute
THRESH|

— Executes

Spec Width
Thresh

2 NndR)|

Parameter
Setting
|Auto
Analysis
(85 on|

B

analysis

————)

More 1/2 J

When THRESH is selected

THRESH LEVEL: dB

MODE FIT: OOFF

PAGE 1/1

Analysis Setting [THRESH] 6'

— Threshold
— Multiplying factor
— Turns mode fitting
on and off

Analysis Setting [ENVELOPE] [%]

THRESH LEveLt:| 305 [dB
THRESH LEVEL2:|  13.00]dB

K: 1.00

PAGE1/1

When RMS is selected

When ENVELOPE is selected

— Threshold

— Threshold for counting
the number of modes

I~ Multiplying factor

Analysis Setting [RMS] 0

THRESH LEVEL: 20.00 |dB

K: 235

PAGE1/1

— Threshold
— Multiplying factor

When PEAK RMS is se

lected

Analysis Setting [PEAK RMS] Q

THRESH LEVEL: 20.00 |dB

K: 235

PAGE 1/1

— Threshold

——— Multiplying factor

When NOTCH is selected

Analysis Setting [NOTCH

[x]

THRESH LEVEL:| 3,00 |dB

K: 1.00

TYPE: OPEAK  ©@BOTTOM

PAGE 1/1

— Threshold

—— Multiplying factor

— Reference position

Set the analysis parameters on the setting window.

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

Started Guide.

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

close.

Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area.

Changing the threshold value for each algorithm
If you want to change just the threshold level, you can also use Spec Width Thresh.

This value is also applied to the Parameter Setting threshold described above.
When Spec Width is set to ENVELOPE, you can only change THRESH1.

4.
5.

6.

Continuing from step 3, tap Spec Width Thresh. A threshold setting window appears.

Set the threshold on the setting window.

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

Started Guide.

Press ENTER.

IM AQ6376E-01EN
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6.2 Spectral Width (THRESH, ENVELOPE, RMS, PEAK RMS, NOTCH)

Automatic Analysis on Each Sweep

4. Continuing from step 3, tap Auto Analysis Off On to select On. At the end of each sweep,
the Spec Width, Analysis 1, or Analysis 2 function (whichever is selected) is executed

automatically.

Note
» Auto Analysis and Auto Search for searching waveforms cannot be set to On simultaneously. If either
one is set to On, the other is set to Off. For details on waveform searching, see section 4.9.

* When Auto Analysis is set to On, is highlighted at the bottom of the screen.
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6.2 Spectral Width (THRESH, ENVELOPE, RMS, PEAK RMS, NOTCH)

Explanation

Algorithm

Spectral width analysis algorithm

Algorithm Description

THRESH Determines spectral width from the width between points where the waveform
crosses the threshold value.

ENVELOPE Determines spectral width from waveform envelope.

RMS Determines spectral width from waveform standard deviation.

PEAK RMS Determines spectral width from waveform mode peak standard deviation.

NOTCH Determines the notch width from the waveform bottom or from the bottom and peak.

Note

» For details on the spectral width analysis algorithms and parameters, see appendix 2, “Data Calculation
Algorithms for Spectral Widths.”

Result display

Analysis results are displayed in the data area.

<SPECTRAL WIDTH ANALYSIS: THRESHOLD >
THRESH LEVEL: 3.00dB Ak 0.0052nm
K 1.00 AC: 1551.2530nm
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.

IM AQ6376E-01EN 6-7

suwLojaAep [es3oadg eonndo BuizAjeuy n



6.3 SMSR

Procedure

SMSR can be measured from the measured waveform of a DFB-LD.
7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 1. Amenu appears for selecting the analysis function.

3. Tap SMSR. An analysis is performed, and the results are displayed in the data area.

Data area
7 Function ] Function // AQE376E OPTICAL SPECTRUM ANALYZER //, 2022 May 301628 N Function
r——ror <SMSR ANALYSIS> LA /Dce
Spec Width = . W BCFIX /BLK
SMSR MODE: MODE 1 SMSR MASK:  +0.00nm B Crx JBLK
APK: 1550.0400nm 12.22dBm o JBLK
S L A2nd PK: 1549.0400nm -31.50dBm Hie o
[Analysis 1 FPLD APK-A2nd PK:  -1.0000nm 43.71dB B G JBLk
-)p <Meas. Conditions>
DF8-LD
START| 1545.040lnm  sTOP{ 1555.040)nm CENTER{_1550.040nm sean__ 10.0jnm
s LED ‘ RES|| o1nm  sens{mID | AVG] 1] smpL 501(A)
WDM 32.2 WDM
[Analysis SMSR [Analysis
Execute » Execute
THRESH & SMSR
Specwidth || \Sowen i
Thresh g
3.00d8
Parameter / \ Parameter
Setting 7.9 / Setting EL Change the

analysis
J 27, . / \ parameters.

Analysis 100 / \ anaysis — —— Turns auto
[8fi on de/o / v [&Jf On| N
analysis on

-47.
=" | and off
More 1/2 Return More 1/2
s
1545.040nm in Vacuum 1550.040 nm 1.00nm/D 1555.040 nm

L [wL ot AU AUT [ AUT [AUT [SwP [smo B
H - ERESEIENEAER]IIEN - |

Changing the analysis parameters

[Auto

4. Continuing from step 3, tap Parameter Setting. An SMSR measurement parameter setting
screen appears.

'|§:| Function

[Analysis 2

[Analysis .
cee 11— Executes analysis
SMSR|
Analysis Setting [SMSR] 0
’W - SMSR MODE: OsMsR2 OsMsrR3 Osmske —— Mode
SMSRMASK: £[  000]nm —— — Mask value (when SMSR1 or SMSR3 is selected)
SIDE MODE POWER: OTRACEDATA OnormaLzeo — 1 Side mode power calculation method
e BANDWIDTH: [ 0.10]nm Bandwidth (when NORMALIZED is selected)
o MODE DIFF:|  300]dB Threshold for spectral waveform mode
paGE 1 (shared with Mode Diff of Peak Search)
More 1/2

5. Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The SMSR measurement

parameter setting window will close.
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6.3 SMSR

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

the results are displayed in the data area.

Explanation

SMSR

SMSR is an abbreviation for side-mode suppression ratio.
SMSR represents the difference between the mode peak and the side-mode level. It is one of the
parameters used to evaluate the performance of DFB-LDs and the like.

Mode peak
[
Side mode
SMSR
/‘\/ A\f \ |
MASK AREA
SMSR Mode

SMSR Mode specifies how to define the side mode.
SMSR1: The main mode is defined as the highest mode peak. The side mode is defined as the
highest mode peak outside of the mask area.
SMSR2: The main mode is defined as the highest mode peak. The side mode is defined as the
highest mode peak adjacent to the main mode. You cannot set the mask.
SMSR3: The main mode is defined as the highest mode peak. The side modes are defined as the
highest mode peaks outside of the mask area—one on the left side and one on the right
side of the mask area.
SMSR4: The main mode is defined as the highest mode peak. The side modes are defined as the
mode peaks adjacent to the main mode. You cannot set the mask.

Side Mode Power

You can select whether to use the waveform data (TRACE DATA) or normalize data (NORMALIZED)
for the side mode power.

Note

For details on SMSR analysis algorithms, see appendix 3, “Details of Analysis Functions.”

Result display

Analysis results are displayed in the data area.

Example with SMSR MODE set to SMSR3

<SMSR ANALYSIS >

SMSR MODE: MODE 1
APK: 1551.2530nm
A2nd PK: 1549.6970nm
APK-A2nd PK: -1.5560nm

SMSR MASK:  +1.00nm

8.60dBm
-30.89dBm/BW
39.49dBm

BW: 0.10nm

Analysis results

APK: mode peak wavelength and level value
A2nd PK: side mode wavelength and level

value

APK-A2nd PK: differences in the wavelengths
and levels

.

Analysis parameter values

SMSR MODE: side mode definition method

(MODE1 to MODE4)

SMSR MASK: mask setting range (MODE1 MODE3)

BW:

Normalization bandwidth

IM AQ6376E-01EN
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6.4 Power

Procedure

Optical power can be measured by integrating the measured waveform levels.
7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 1. Amenu appears for selecting the analysis function.

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

Data area
"7 Function ™ Function 7/ AQG376E OPTICAL SPECTRUM ANALVZER // 2002 May 251149 19 Function
Spec Width <POWER ANALYSIS> Y —
POWER:  9.05dBm (8.030mW) = Cirix ok
HRFSH OFFSET:  0.00dB m D:FIX /BLK
L. W E :FIX /BLK
Analysis 1 FP-LD HEH fgtﬁ Analysis
DFB-LD -) <Meas. Conditions>
5 START{ _1501.250|nm  sTOP{ _1601.250|nm CENTER: 1551.250/nm spAN{ _ 100.0jnm
——
RES 02Jnm  SENS{MID | VG| 1] smpL{ 10001(A)
‘WDM 20.0|
[Analysis SMSR
Execute
THRESH
Spec Width POWER o
Thresh -
3.00d8
parameter Parameter
-20. Setting Ch
-1 Change the
,
L/ .
J analysis
“ | parameters.
s AWJ " A T t
Offl 10.0 -
orlel 109 P S SHon urns auto
" P I H
e -60. analysis on
and off
More 1/2 Return More 1/2
-80.0)
1501.250 nm in Vacuum 1551.250 nm 10.00 nm/D 1601.250nm
VL |WL |NOI (8 SRC WA AUT | AUT | AUT | AUT |SWP | SMO RPT | soL IS
SHF | SHF | MSK 1-2 JeloSl ANA | SRC |REF |CTR |1-2 | OTH ‘

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. APOWER measurement parameter setting
screen appears.

™ Function

T Executes analysis

Analysis Setting [POWER] Q
P 1
ceting mp | POWER OFFSET: dB

— Power offset value

PAGE 1/1

o

/Auto
Analysis

o

More 1/2 J

5.  Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The POWER measurement
parameter setting window will close.
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6.4 Power

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area.

Note

For details on power analysis algorithms, see appendix 3, “Details of Analysis Functions.”

Explanation

Result display
Analysis results are displayed in the data area.

<POWER ANALYSIS >
POWER: 9.05dBm (8.030mW)
OFFSET:  0.00dB

Power offset value Optical power

IM AQ6376E-01EN 6-11
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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).

7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 1. A menu appears for selecting the analysis function.

3. Tap DFB-LD, FP-LD, or LED according to the type of light source to be analyzed. An analysis
is performed, and the results are displayed in the data area.

Data area (example of FP-LD)

™ Function
Spee Width

[Analysis 1
DFB-LD )
—
WDM
[Analysis
Exex
ESH|

Spec Width

Thresh
3.00dB

Parameter
Setting

) — Change the
J analysis
parameters.
|Auto
o — Turns auto

analysis on
W\\ and off
More 1/2 J rmm ‘

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. A window appears for setting the DFB-LD,
FP-LD, and LED measurement parameters.

'E Function
Analysis Setting [FP-LD] 0

Analysis 2 A. SPECTRUM WIDTH

'WDM|

ALGO: |OENVELOPE] OTHRESH ORMS OPK-RMS

— Execut ° ORMs O
Execute -— EXx .

L] e|cu es THRESH:[ 20,00 |dB

analysis THRESH2:|  20.00|dB
K: 2.00
Para_meter
Seting — MODE FIT: OON  QOFF
MODE DIFF:|  3.00|dB

|Auto
(Analysis

ofifeli
@ 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: OTHRESH ORMS  QPK-RMS SMSR MODE: @SMsR1  OSMsR2  OSMSR3 O SMSR4
THRESH: SMSR MASK: inm
THRESH2: MODE DIFF: dB
K: SIDE MODE POWER: ONORMALIZED
MODE FIT: OON O OFF BANDWIDTH: nm
MODE DIFF:
‘ Prev Page ‘ | Next Page ‘ PAGE 1/4 | Prev Page ‘ ‘ Next Page ‘ PAGE 2/4
Set the RMS and power (Page 3/4). Set the OSNR (Page 4/4).
Analysis Setting [DFB-LD] 6‘ Analysis Setting [DFB-LD] 0
C.RMS E. OSNR
ALGO: ORMS  OPK-RMS MODE DIFF:
NOISE ALGO: QOAUTO-FIX
OAUTO-CTR  OMANUAL-CTR  OPIT
MODE DIFF: NOISE AREA: nm
MASK AREA: ---
D. POWER FITTING ALGO: OLINEAR ~ OGAUSS OLORENZ
SPAN: nm Q3RDPOLY Q4THPOLY (QS5TH POLY
NOISE BW:
SIGNAL POWER: @PEAK O INTEGRAL
INTEGRAL RANGE: = 100]GHz
Prev Page ‘ | Next Page PAGE 34 ‘ Prev Page ‘ ‘ Next Page PAGE4/4
IM AQ6376E-01EN 6-13
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6.5 Light Source (DFB-LD, FP-LD, LED)

FP-LD

Set the spectrum width (Page 1/3). Set the mean wavelength (Page 2/3).
Analysis Setting [FP-LD] 6‘ Analysis Setting [FP-LD] 0
A. SPECTRUM WIDTH B. MEAN WAVELENGTH

ALGO: OTHRESH ORMS QPK-RMS ALGO: QENVELOPE ©THRESH ORMS OPK-RMS
THRESH: THRESH: dB
THRESH2:
MODE FIT: QON QOFF MODE FIT: OQON  ©OFF

MODE DIFF: dB MODE DIFF:[ 3008

THRESH2:

K:

Prev Page ‘ ‘ Next Page | PAGE 12 Prev Page ‘ | Next Page PAGE2/R
Set the total power and number of modes
(Page 3/3).
Analysis Setting [FP-LD] 0
C. TOTAL POWER
OFFSET LEVEL: | 0.00]dB
D. MODE NO.
ALGO: O ENVELOPE ORMS  OPK-RMS
THRESH: dB
THRESH2: [ 2000]dB
MODE FIT: OON  ©OFF
MODE DIFF: dB
‘ Prev Page ‘ ‘ Next Page PAGE /3
LED
Set the spectrum width (Page 1/2). Set the mean wavelength and total power
(Page 2/2).
Analysis Setting [LED] [%] Analysis Setting [LED] [x)|
A, SPECTRUM WIDTH B. MEAN WAVELENGTH
ALGO: OTHRESH ORMS OPK-RMS ALGO: OENVELOPE ORMS  OPK-RMS
THRESH: THRESH:
THRESH2: ) THRESH2:
MODE FIT: OON O OFF MODE FIT: @ON  OOFF

MODE DIFF: dB MODE DIFF:|  3.00|dB

C.TOTAL POWER

OFFSET LEVEL: dB

Prev Page ‘ ‘ Next Page

‘ PAGE 1/2 ‘ ‘ PAGE 2/2

| Prev Page ‘ ‘ Next Page

5. Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

6. Tap Close Window or “X” in the upper right of the window. The setting window will close.
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6.5 Light Source (DFB-LD, FP-LD, LED)

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area.

Note

For details on the analysis algorithms for the DFB-LD, FP-LD, and LED light sources and related
parameters, see appendix 3, “Details of Analysis Functions.”

Explanation

Result display
Analysis results are displayed in the data area.

DFB-LD

<DFB-LD ANALYSIS >
SMSR: 3.95dB
PEAK'WL: 1549.4820nm
20.00dB WIDTH: 9.1086nm
MODE OFFSET: -2.2680nm

OSNR:  58.01dB(/0.10nm)
PK LEVEL: -5.69dBm a: 1.7455nm
CTR'WL: 1547.2286nm Ka: 4.1019nm
| POWER: -9.64dBm

— OSNR

SMSR: side mode suppression ratio

|
PK LEVEL: peak level
CTR WL: center wavelength

PEAK WL: peak wavelength
20.00dB Width: spectral width at the 20 dB cutoff level
MODE OFFSET: wavelength difference between the peak mode and side mode

FP-LD

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

POWER: power

<FP-LD ANALYSIS >

MEAN WL: 1548.2718nm
PEAKWL: 1549.4820nm
MODE NO: 9

TOTAL POWER: -2.08dBm

SPEC WIDTH:
PEAK LEVEL:

4.1275nm
-5.69dBm

|
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: 1548.2787nm
PEAK WL: 1549.4820nm
TOTiQL POWER: -2.08dBm

SPEC WIDTH:
PEAK LEVEL:

0.0500nm
-5.69dBm

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

|
SPEC WIDTH: spectral width
PEAK LEVEL: peak level

IM AQ6376E-01EN

6-15

suwLojaAep [es3oadg eonndo BuizAjeuy n



6.6 WDM Signals

Procedure

The center wavelength, level, and SNR of each channel can be measured from the measured
waveform of a WDM transmission signal.

7. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 2. A menu appears for selecting the analysis function.

3. Tap WDM. An analysis is performed, and the results are displayed in the data area and table.

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

TRACE & TABLE: A waveform and table are displayed.
TRACE: Only the waveform is displayed.
TABLE: Only the table is displayed.

Data area
'h Function
[Analysis 1
FP-LD)|
|Analysis 2 FILTER-PK
2 nd
Execute B
THRESH|
Sﬁec\:‘\lidth
Thresl
<00 Change the
arameter o analysis
Setting
) L parameters.
J —- Switches the
e display screen
Off el
1] —r Turns auto
] analysis on
More 172 J rmum ‘ and off
\
List

Note
If you tap the analysis results list while the waveform is zoomed, the waveform of the channel you tapped
appears in the center of the waveform screen.
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6.6 WDM Signals

Changing the analysis parameters

4. Continuing from step 3, tap Parameter Setting. An WDM analysis parameter setting window

appears.
" Function Set the channel detection (Page 1/3).
Spec Width Analysis Setting [WDM] 0
THRESH|
[Analysis 1 A. CHANNEL DETECTION SETTING
FP-L0) THRESH LEVEL: dB
MODE DIFF: dB
[Analysis DISPLAY MASK: @OFF O 02|dBm
eeae  —— Executes KD
WDM| .
analysis
Parameter
Setting —)
Display j
TRACE&TABLE]
‘Auto
Analysis
feligon|

More 1/2 ‘ Prev Page ‘ ‘ Next Page ‘
PAGE 1/3

Set the display and other settings

Set the interpolation (Page 2/3). (Page 3/3).
Analysis Setting [WDM] [x] Analysis Setting [WDM] Q g
B. INTERPOLATION SETTING C.DISPLAY SETTING .:—
NOISE ALGO: O AUTO-FIX DISPLAY TYPE: @ ABSOLUTE  ORELATIVE g
OAUTO-CTR  OMANUAL-CTR  OPIT ODRIFT(MEAS) ODRIFT(GRID) (.(Q)
NOISE AREA: nm CH RELATION: @OFFSET  OSPACING =
MASK AREA; - REF CH: QHIGHEST O 1]cH §
FITTING ALGO: OLINEAR ~ OGAUSS  OLORENZ MAX/MIN RESET: MAX/MIN RESET a
O3RDPOLY Q4THPOLY OS5TH POLY OUTPUT SLOPE: OON @ OFF 3
NOISEBW:[  0.10]nm POINT DISPLAY: OON OOFF 2"
DUAL TRACE: @ON  QOFF =
D. OTHER SETTING g
SIGNAL POWER: OPEAK  OINTEGRAL o}
INTEGRAL RANGE: +[  100]GHz %
‘ Prev Page ‘ ‘ Next Page ‘ PAGE 2/ ‘ Prev Page ‘ Next Page | PAGE/ o

5. Set the analysis parameters on the setting window.
For instructions on how to select items and how to set values, see chapter 4 in the Getting
Started Guide.

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

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note

For details on the WDM analysis algorithm and parameters, see appendix 4, “WDM Analysis Function.”
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6.6 WDM Signals

Explanation

Analysis parameters

There are three types of WDM analysis parameter setting windows.

Change the parameter settings according to the analysis being performed.

* Channel detection parameters (CHANNEL DETECTION SETTING)

* Noise level measurement parameters (INTERPOLATION SETTING)

» Parameters related to the display method of analysis results and other settings (DISPLAY
SETTING, OTHER SETTING)

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

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

Data area
A : A-An:
TRD A0001: 1553.3250nm -10.33dBm
TRD A0002: 1554.1250nm -10.19dBm
TRD A0003: 1554.9350nm -10.20dBm
TRD A0004: 1555.7450nm -10.09dBm
TRD AO0005: 1556.5550nm -10.30dBm
| |
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 OFFSET WL SNR
[nm] [nm]
1 1553.3257 40.402
2 1554.1296 40.327
3 1554.9383 40.136
4 1555.7463 40.124
5 1556.5541 39.815
6 1557.3602 40.185
7 1558.1698 39.909
8 1558.9810 39.678
| | | | | |
Center wavelength Signal Wavelength Level Noise power Power noise
difference difference SN ratio
from the from the
reference reference
channel channel
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6.7 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. Press ANALYSIS. The ANALYSIS menu appears.
2. Tap Analysis 2. A menu appears for selecting the analysis function.

3. Tap 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 tapping Switch
Display.

TRACE & TABLE: A waveform and table are displayed.
TABLE: Only the table is displayed.

TRACE: Only the waveform is displayed.

GRAPH & TABLE: A graph and table are displayed.
GRAPH: Only the graph is displayed.

Data area

™ Function " Function

Spec Width J 'WDM

)
FP-LD ->

THRESH|

[Analysis 1

_| Switches
the screen

\

\

List

Note

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

Displaying the gain (Gain) and noise factor (NF) graphs
4. Tap Switch Display.

5. Tap Graph& Table or Graph. A soft key menu appears for setting the graph display and
markers.

6. Tap Line Marker Y1 to select On. Marker Y1 is displayed in the graph display, and a window
appears for setting the marker Y1 position.

7. Enter the Line Marker Y1 position.
8. Likewise, Tap 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 gon— Turns Y2 on and off
[Trace ‘
Graph & Table J
Graph J #
T‘RACE&TABLE »
iy ‘ ‘ ‘
off &
@\‘ e II?.!?Z“D\
More 1/2 J rem m re(um
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

4. Continuing from step 3, tap 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
PAGE 1/3
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6.7 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 chapter 4 in the Getting

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

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

5. Set the analysis parameters on the setting window.
Started Guide.
6.
setting window will close.
7.
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.”

IM AQ6376E-01EN
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6.7 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

Multi-channel light source

- i

) MUX

AQ6376E

®

X~
)

Output light measurement configuration

Multi-channel light source AQ6376E

=l

Q9| mux T
_

Q)

Optical amplifier
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6.7 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. Press TRACE and then tap Active Trace to select A.

3. Tap View A to select DISP.

4. Tap Write A. Trace A is set to write mode.

= ——
[Active Trace
BBCDEFG
View A

Write A

Roll Average A

2|

[Trace

More 1/2

P

5. Measure the signal light waveform according to measurement conditions for the signal light
waveform.

(For details on the measurement procedure, see chapter 3, “Measuring the Optical Spectrum.”)

6. Tap Fix A under TRACE. Trace A is set to fix mode.

Note

If all traces from trace A to trace G have been set to fix mode (FIX) as a result of step 6, a warning is
displayed. However, this does not pose a problem because trace B is set to write mode in the next step.

e Writing to Trace B the Waveform of the Output Light from the Optical Amp
7. Input the light output from the optical amp into the instrument.

8. Press TRACE and then tap Active Trace to select B.

9. Tap View B to select DISP.

70. Tap Write B. Trace B is set to write mode.

77. Measure the waveform of the output light with the same measurement conditions used for
measuring the signal light waveform.

IM AQ6376E-01EN 6-23
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6.7 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

6-24
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6.8 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:
FILLTER-PK:  Filter peak analysis
FILTER-BTM: Filter bottom analysis

7. Press ANALYSIS. The ANALYSIS menu appears.

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

3.  Tap FILTER-PK or FILTER-BTM. An analysis is performed, and the results are displayed in
the data area.

Data area

N Function

'|‘:| Function

Spec Width

EDFA-NF

e

FP-LD|

[Analysis 2 FILTER-PK
WDM =>
L = N
7 FILTER-BTM
Exectite
THRESH|

Spec Width S
Thresh

50.00dB|

Parameter
Setting

Analysis

BHon

@;\‘ Rnalysis 2

More 1/2 return ‘
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6.8 Optical Filter Characteristics Measurement

Changing the filter peak analysis parameters

4

Select FILTER-PK in step 3, tap Parameter Setting. A Filter-PK analysis parameter setting

screen appears.

Analysis Setting [FILTER-PK]

N Function Set the peak level and peak wavelength (Page 1/4).
' [x]

A. PEAK LEVEL

SW: @ON  QOFF

Analysis 2

FILTER-PK
Analysis B. PEAK WAVELENGTH
xecute — Executes

FILTER-PK|

(7 analysis
’ﬁ
Setting ——

|Auto
Analysis

off g

SW: @QON  QOFF

N

Prev Page

More 1/2 J

‘ | Next Page |
PAGE 1/4

Set the center wavelength (Page 2/4).

Set the spectral width and ripple
width (Page 3/4).

Analysis Setting [FILTER-PK] Q

Analysis Setting [FILTER-PK]

C. CENTER WAVELENGTH
SW: OON  QOFF
ALGO: OTHRESH ORMS

THRESH LEVEL: dB

K: 1.00

MODE FIT: OON  ©OFF

MODE DIFF:[ 3008

‘ Prev Page ‘ | Next Page |
PAGE 2/4

D. SPECTRUM WIDTH
SwW: OON  QOFF

ALGO: OTHRESH ORMS

THRESH LEVEL: | 3.00|dB

MODE FIT: OON  ©OFF

MODE DIFF:|  3.00]d8

E. RIPPLE WIDTH

SW: OON  OOFF

THRESH LEVEL: | 3.00|dB
MODE DIFF:| 0500 |dB

‘ Prev Page ‘ | Next Page

PAGE 3/4

Set the crosstalk (Page 4/4).

Analysis Setting [FILTER-PK] Q

F. CROSS TALK
Sw: @ON  QOFF

ALGO: OTHRESH OPK LEVEL 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 chapter 4 in the Getting

Started Guide.

window.
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6.8 Optical Filter Characteristics Measurement

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

setting window will close.

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note

For details on the optical filter analysis algorithm and parameters, see appendix 6, “Optical Filter Analysis

Function.”

Changing the filter bottom analysis parameters
This is used if the optical filter is of a notch type rather than a pass band type.

4. Select FILTER-BTM in step 3, tap Parameter Setting. A Filter-PK analysis parameter setting

screen appears.

Set the bottom level, bottom wavelength,

EFun(tion

and center wavelength (Page 1/3).

Analysis Setting [FILTER-BTM]

o

— Executes
FILTER-BTM R
(—‘ analysis
Parameter
Setting —)

[t

A. BOTTOM LEVEL

SW: QOFF

B. BOTTOM WAVELENGTH

SW: OON  OOFF

C. CENTER WAVELENGTH

SW: OON  OOFF

ALGO: QPEAK  ©@BOTTOM

o THRESH LEVEL: dB
Analysis

o MODE DIFF: dB
| Prev Page

‘ ‘ Next Page

PAGE 1/3

More 1/2

Set the notch width (Page 2/3).

Analysis Setting [FILTER-BTM]

D. NOTCH WIDTH
Sw: @ON  QOFF

ALGO: OPEAK  OBOTTOM

THRESH LEVEL: | 3.00|dB
MODE DIFF:|  3.00]d8

‘ Prev Page ‘ | Next Page

| PAGE 2/3

Set the crosstalk (Page 3/3).

Analysis Setting [FILTER-BTM] Q

E. CROSS TALK
SW: QON  QOFF

ALGO: OPEAK  ©BOTTOM OBOTTOM LVL  OGRID

THRESH LEVEL: dB

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

Prev Page ‘ | Next Page

| PAGE 3/3

5. Set the analysis parameters on the setting window.

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

Started Guide.

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

setting window will close.
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6.8 Optical Filter Characteristics Measurement

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note
For details on the optical filter analysis algorithm and parameters, see appendix 6, “Optical Filter Analysis
Function.”

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

7. Press ANALYSIS. The ANALYSIS menu appears.
Tap Analysis 2. A menu appears for selecting the analysis function.

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

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

R Function ™ Function

[Analysis 1
FP-LD

[Analysis 2 FILTER-PK
WDM| >

FILTER-BTM

Spec Width WDM FIL-PK
Thresh
50.00d8
Parameter WDM FIL-BTM
Setting
i S
—L Switches

Ao the screen

’,(,mj [Rnalysis 2

More 1/2 J Lkelum ‘ \

X

List

|

Note
If you tap the analysis results list while the waveform is zoomed, the waveform of the channel you tapped
appears in the center of the waveform screen.
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6.8 Optical Filter Characteristics Measurement

Changing the WDM filter peak analysis parameters

4. Select WDM FIL-PK in step 3, tap 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

off &l
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

5. Set the analysis parameters on the setting window.

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

Started Guide.

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

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note

For details on the optical filter analysis algorithm and parameters, see appendix 6, “Optical Filter Analysis

Function.”
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6.8 Optical Filter Characteristics Measurement

Changing the WDM filter bottom analysis parameters

4. Select WDM FIL-BTM in step 3, tap 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

5. Set the analysis parameters on the setting window.

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

Started Guide.

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

setting window will close.

6-30

IM AQ6376E-01EN




6.8 Optical Filter Characteristics Measurement

7. Tap Analysis Execute. An analysis is performed according to the changed parameters, and
the results are displayed in the data area and table.

Note
For details on the optical filter analysis algorithm and parameters, see appendix 6, “Optical Filter Analysis
Function.”

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

Wideband light e

- L
=

AQ6376E

ex. TRACE A

Spectrum measurement after passing through the filter

Wideband light -

AQ6376E

=]
[

DUT T

ex. TRACE B
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6.8 Optical Filter Characteristics Measurement

Writing to trace A the waveform of the light source input to the optical filter

1.

2

3.
4
5.

Input into the instrument the light emitted from the light source that is to be input to the optical
filter .

Press TRACE and then tap Active Trace to select A.
RBCDEFG

[BIEH BLANK|

Hold A

Max Hold|

Roll Average A|

r~

y
Trace List

HIBE
]
3
N

Tap View A to select DISP.
Tap Write A. Trace A is set to write mode.

Measure the signal light waveform according to measurement conditions for the signal light
waveform.

(For details on the measurement procedure, see chapter 3, “Measuring the Optical Spectrum.”)

6.

Note
If all traces from trace A to trace G have been set to fix mode (FIX) as a result of step 6, a warning is
displayed. However, this does not pose a problem because trace B is set to write mode in the next step.

Tap Fix A under TRACE. Trace A is set to fix mode.

Writing to trace b the waveform of the output light from the optical filter

1.

N ®N

&

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.

Press TRACE and then tap Active Trace to select B.
Tap View B to select DISP.
Tap Write B. Trace B is set to write mode.

Measure the waveform of the output light with the same measurement conditions used for
measuring the light source waveform.
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6.8 Optical Filter Characteristics Measurement

Writing to trace c the difference between traces

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

3. Press the View C soft key and select DISP.

4. Tap Calculate C.

5. Tap Log Math. A menu appears for selecting the formula.
6.

Tap C=A-B(LOG). The waveform obtained by subtracting the trace B waveform from the trace
A waveform is displayed in trace C.

" Function [ Sy——

|Active Trace A Selects the
|:_ ’“EED”G active trace

mmeen Set the trace C:M(L,NJ
Write € dlsplay (C=A+B(LOG)

=) ‘

[Fixc

Hold C

Max Hold|

Roll Average C

p)

] I
More 1/2 remm ‘ remm ‘

¢
G)
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6.8 Optical Filter Characteristics Measurement

Explanation

Setting WDM FIL-PK filter analysis parameters

WDM FIL-PK analysis parameters are broadly divided into the following two categories.
Change the parameter settings according to the analysis being performed.

* Channel detection parameters

» Parameter settings for each analysis item

For details on parameters, see appendix 6, “Details of Optical Filter Analysis Functions.”

Channel detection parameters
These parameters are used to set the algorithm and threshold level for WDM channel detection.

ALGO
Select one of the four algorithms shown below for detecting the WDM channel and analyzing the
reference wavelength of each channel.
* PEAK
* MEAN
« GRIDFIT
« GRID
The channel detection and reference wavelength analysis results for each channel vary depending
on the algorithm selected.
e When PEAK is selected
Each mode peak is detected as a channel.
The peak wavelength of each channel is the reference wavelength.
e When MEAN is selected
Each mode peak is detected as a channel.
The 3 dB center wavelength of each channel is the reference wavelength.
* When GRID FIT is selected
The mode peak detected within grid wavelength + (test band/2) is set as the channel.
The grid wavelength closest to each channel is the reference wavelength.
* When GRID is selected
The wavelengths registered in the grid table wavelength are recognized as channels.
Grid wavelength is set as the reference wavelength.

THRESH LEVEL
This parameter sets the threshold level for channel detection.

MODE DIFF
This parameter sets the minimum value for the peak/bottom difference during channel peak
detection.

TEST BAND
This parameter sets the bandwidth for reference wavelength analysis.
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6.8 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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6.9 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. Press CENTER. The CENTER menu appears.

2. Tap Center. A center wavelength setting window appears.

1547.500nm
Stop
1552.500nm

Peak WL
-» Center

e
=

Mean WL
-» Center

Auto Center

o

View Scale
-» Measure

nt

‘
B

3. Enter 1523.488 nm on the window.

Setting the resolution to 2.000 nm
4. Press SETUP. The SETUP menu appears.

5. Tap Resolution. A menu appears for selecting the resolution. A resolution setting window also

™ Function E Function
r.OOSnm ‘ nm ‘
0.0Tnm 2nm ’
1.00nm|
- |:|
Sampling 0.1nm
Points
E}.an
[0.5nm
More 1/2 J More 2/2
Sep Resolutio IResq\ul\cn
More 1/2 tExit LExit

6. Tap 2nm on the resolution selection menu, or enter 2nm on the resolution setting window.
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6.9 Measurement of Level Fluctuations in Single- Wavelength Light (0 nm Sweeping)

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

8. Tap Span. A sweep span setting window appears.

Set the sweep span.

5.0nm

1520.988nm)|
Stop

1525.988nm)|

5y
-> Span

[ 1L Set the sweep time.

Minimum| ‘

View Scale
-> Measure

9. Set the sweep span to 0 nm on the sweep span setting window.

The measurement start wavelength, measurement center wavelength, and measurement stop
wavelength are all set to 1523.488 nm.

Setting the sweep time
70. Tap 0 nm Sweep Time. A window appears for setting the sweep time.
77. Set the sweep time on the sweep time setting window.

72. Press SWEEP and then tap Repeat. Sweeping will begin.

Note
* When the sweep range is set to Onm, the horizontal scale changes to time.

» The sweeping time varies depending on the measurement sensitivity (Sensitivity of the SETUP menu). If
the value set with this key is less than the sweep time for each sensitivity, the value becomes invalid and
the Minimum setting is used.
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6.9 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.

———————————
e —————

AQ6376E

=
[

i m Spatial He-Ne gas laser
X light

Optical fiber plug

Lens

The sweep span is set to 0 nm, the center wavelength is fixed, and the level of a single wavelength
of light is measured.

The optical fiber plug is adjusted while observing the displayed waveform so as to set the light
source input level to the peak.

Onm Sweep Time

When the sweep span is 0 nm, the horizontal scale is time.

Set the time required to measure from the left edge to the right edge of the screen.

You can set the value to Minimum or between 1 to 50 s. You can set it in steps of 1 s. If COARSE is
enabled in the setting window, you can set the value in 1-2-5 steps.

If you enter 0, Minimum will be shown on the display.

Note that the sweep time varies depending on the measurement sensitivity (Sensitivity of the
SETUP menu). If the value set with this key is less than the sweep time for each sensitivity, the
value becomes invalid and the Minimum setting is used.

The sampling points are automatically set to 1001.
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6.10 Editing the Grid Table

Procedure

Editing the standard grid table

7. Press ANALYSIS. The ANALYSIS menu appears.

2. Press the More 1/2 soft key to display the More 2/2 menu.
3. Tap Grid Setting. A grid table edit menu appears.

" Function " Function 1 Function

e j ™ - Set the start wavelength or frequency of the grid.

THRESH|

Sm:’Smmn;—Set the stop wavelength or frequency of the grid.

[Analysis 2 Reference

reueny —— Set the reference frequency of the grid.

WDM FIL-BTM 192.10THz]|

[Analysis Search / Ana Spacing

Execute Marker L1-.2

WDM FIL-BTM Off (8l o1o6i— Set the gl"ld spacing.
Search / Ana
Zoom Area

hon
Parameter
Setting

Switch
Display

TRACE&TABLE|

= |
-

More 2/2 J

Ol re
|82
3

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. Press MARKER.

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

3. Tap Marker Unit. A menu appears for selecting the maker unit.

4. Tap nm, THz, or cm-1.

For details on setting the marker, see Chapter 5, “Displaying Measured Values and Calculated
Values Using Markers.”
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6.10 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 | |

WV\/\/\/\J /\/»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 88.00 THz and

200.00 THz.

* Spacing
Set the frequency spacing.

Note
For details on the grid table, see appendix 1, “WDM Wavelength Grid Table.”
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Chapter 7 Saving and Loading Data

7.1 USB Storage Devices

Compatible USB storage devices

The instrument supports USB memory devices and hard drives compliant with USB 1.0 or USB 2.0.
For more details, contact your nearest YOKOGAWA dealer.

Removing a USB storage device

Be sure to follow the procedure below to remove a USB storage device.

When several USB storage devices are connected, the instrument recognizes the storage device
connected first. To remove a storage device connected later, follow the procedure below to remove
the earliest connected storage device, restart the instrument, and then remove the next storage
device by following the procedure below.

7.  Press FILE. The FILE menu appears.

Check whether Remove USB Storage is unavailable (dimmed). If it is, the USB storage
device can be removed.

2. If Remove USB Storage is available, tap Remove USB Storage. The Remove USB Storage
soft key becomes unavailable (dimmed), and the USB storage device can be removed.

R Function ™ Function

Save Save

Load Load

Item Select Item Select
Graphics| Graphics|
y

[Auto [Auto
File Name File Name

Date M Date

emove
USB Storage

N -~ Removable state

e File
Operation Operation

Note

For handling storage devices, follow the instruction manual supplied with the storage device.
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7.2 Saving and Loading Waveform Data

Procedure

You can save waveforms displayed on the instrument to a USB storage device or internal memory
and load data from a USB storage device.
For details on file operation, see section 7.7, “File Operations.”

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.

Saving trace data
Selecting the format of files saved automatically with file names
7. Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

'|§:| Function

e
Date|

File
Operation

Note

You can also set this on the Save window, described later.
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7.2 Saving and Loading Waveform Data

Setting the type of file to save to Trace

3.
4

Tap Item Select. The Item Select menu appears.

Tap Trace. Trace is selected, and the menu returns to the previous level.

'|§:| Function '|§:| Function
Save Save
Load Load
Iten Select Item Select
Graphics| Trace'

T [Auto
File Name File Name

Date [ Date

File File
Operation Operation

- frem
3
Lkelum

Selecting the trace to save, save destination, and data format

5

6.
7.
8.

Tap Save. A Save window appears.
Tap the trace you want to save.
In the file list, open the folder you want to save waveform data in.

Tap Binary or CSV to select the data format.
Moves to the higher-level folder

Select the trace to save. Select the file list sort method.
Select what to Select the file list display mode
save (select (List, Thumbnail, Preview).
Trace). Select the storage area (INT, EXT).
Add a folder.
= Rename a folder
|i‘ - ‘ | | or file.
— Delete folders
- L and files.
Item Select
Trace ‘
FieName Save destination
[NumDEIE path

automatically (Num,

—Select the format when
assigning file names

Date).

Type of data to be saved

Operat
|:| — 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.
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7.2 Saving and Loading Waveform Data

Specifying a file name
You can save waveform data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

9. Inthe Save window, tap the file name display area twice. A keyboard appears.

70. Enter a file name using the keyboard, and tap Done.
The file name will be entered.
Saving the file

77. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

72 When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.
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7.2 Saving and Loading Waveform Data

Loading trace data

Setting the type of file to load to TRACE
The instrument can load trace data saved in binary format (.WXC) or CSV format.

7.  Press FILE. The FILE menu appears.

2. Tap Item Select. A menu appears for selecting the file type.
3. Tap Trace. Trace is selected, and the menu returns to the previous level.
4. Tap Load. A Load window appears.
Moves to the higher-level folder
Select what to load (select Trace).
Select the file list sort method.
Select the file list display mode
(List, Thumbnail, Preview).
Select the storage area (INT, EXT).
Current Select the load
folder destination.

'|§:|Functinn [ Recooo ] '|‘:|Functinn | | | |

ave frace ‘ # Save ‘ ‘

Load —_— Load ‘ »

Item Select EETwy

Graphics| I Tracej
i Name oeting i ame
[Num PR R Date

File File

Operation Operation

E_

] ] | | |

Select the trace to load. Starts loading  Closes the
window

Loading the File
5.  On the Load window, tap Load. The file is loaded.
If you tap Close before you tap Load, the window will close without loading the trace.

If you select a trace number that already has trace data loaded and execute the load, the data
will be overwritten with the new trace data.
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7.2 Saving and Loading Waveform Data

Explanation

You can save the data of traces A to G to internal memory or a USB storage device or load
previously saved data to trace A to G.

Data format

You can save data in the following two data formats.

BIN

Data is saved in binary format.

The data can be loaded into the instrument, and waveforms can be displayed.
The file size will be smaller than that of ASCII format.

The extension is .WXC.

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 .WXC)
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to DATE
File name: WyyyyMMdd_hhmmss.CSV (or .WXC)
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.

76ECSV
/I AQ6376E OPTICAL SPECTRUM ANALYZER // Header block
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" Measurement condition parameters
"SENS LEVEL" -80 (fixed to 40 lines)

"MEAS"

"LSUNT",0
"NMSKV","OFF"
"RESCOR",0
"SMOOTH",0
"MEASWL",1
"MODELNAME",AQ6376E
"NEBWCALO0",10020
"NEBWCAL1",10020
"NEBWCALWL", 0
"RESCALO_0", 9076
"RESCALO_1", -1
"RESCALO_2", 691
"RESCAL1_0", 10000
"RESCAL1_1", O
"RESCAL1_2", O

[TRACE DATA] Measurement data block start header
1543.2000, -66.267 ]
1543.2200, -66.295

Measurement data block
Sample points of waveform data

1563.2000, -65.371

Header block

76ECSV File header
/I AQ6376E OPTICAL SPECTRUM ANALYZER // Label (56 characters)
40 Number of lines containing measurement

condition parameters
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7.2 Saving and Loading Waveform Data

"CTRWL",1553.200000
"SPAN", 20.000000
"START WL",1543.200000
"STOP WL",1563.200000
"WLFREQ", 0

"REFL",-10.0
"LSCL",10.0
"RESLN",0.200
"CUSTOM RES", 0
"AVG", 1
"SMPLAUTQO", 0

"SMPL", 1001
"SMPLINTVL",0.02
"HI1_CHOP"
("GATE LOGIC")

"SENS LEVEL",-70
"MEAS"
"LSUNT",0
"NMSKV","OFF"

"RESCOR",0
"SMOOTH",0
"MEASWL",1
"MODELNAME", AQ6376E
"NEBWCALO",10020
"NEBWCAL1",1002
"NEBWCALWL", 0
"RESCALO_0", 9076
"RESCALO_1", -1
"RESCALO_2", 691
"RESCAL1_0", 10000
"RESCAL1_ 1", 0
"RESCAL1 2", 0

Main level scale

Measurement condition parameters

Center wavelength

Sweep span

Measurement start wavelength
Measurement stop wavelength
Horizontal scale mode

(0: wavelength mode, 1: frequency mode, 2: wavenumber mode)

Reference level

Main level scale

Measurement resolution

User-specified resolution value

Average times

Sample points setting mode

(0: MANUAL, 1: AUTO, 2: SMPL INTVL)
Number of measured sampling points
Measurement sampling interval
Measurement sensitivity

Gate signal logic

Saved only when gate mode is enabled
POSI or NEGA (POSI: 0, NEGA: 1)
Sensitivity level

Measurement type

Vertical scale mode (0: dBm, 1: dBm/nm)
Noise mask setting

(NMSKYV: VERTICAL, NMSKH: HOLIZONTAL)
Software resolution correction (0: OFF, 1: ON)
Smoothing (0: OFF, 1: ON)

Wavelength in air or vacuum (0: AIR, 1: VACUUM)
Model name

Resolution correction coefficient
Resolution correction coefficient
Resolution correction wavelength

RMS resolution correction coefficient
RMS resolution correction coefficient
RMS resolution correction coefficient
RMS resolution correction coefficient
RMS resolution correction coefficient
RMS resolution correction coefficient

Vertical scale  Save format Description

LOG “REFL”,***.* Reference level
“LSCL”**.* Level scale

Linear “REFL”,***.* Reference level
“LSCL”,-*** Level scale

“BASEL",*********** Base level

The reference level and main level scale are saved to one of the following depending on the vertical
scale.
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7.2 Saving and Loading Waveform Data

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

% “REFL"***.* Reference level
“SSPSH ¥ 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 GATE MODE
sensitivity measurement Peak hold External trigger Gate mode
measurement measurement measurement
N/HOLD(x2) "NORM_HLD(x2)" — — —
N/HOLD(x1) "NORM_HLD(x1)" "P-NORM_HLD(x1)" "E-NORM_HLD(x1)" "G-NORM_HLD(x1)"
N/AUTO(x2) "NORM_AUT(x2)" — — —
N/AUTO(x1) "NORM_AUT(x1)" "P-NORM_AUT(x1)" "E-NORM_AUT(x1)" "G-NORM_AUT(x1)"
NORMAL(x2) "NORMAL(x2)" — — —
NORMAL(x1) "NORMAL(x1)" "P-NORMAL(x1)" "E-NORMAL(x1)" "G-NORMAL(x1)"
MID(x2) "MID(x2)" — — —
MID(x1) "MID(x1)" "P-MID(x1)" "E-MID(x1)" "G-MID(x1)"
HIGH1(x2)_CHOP "HI1(x2) _CHOP" — — —
HIGH1(x1)_CHOP "HI1_CHOP" "P-HI1_CHOP" "E-HI1_CHOP" —
HIGH2(x2)_CHOP "HI2(x2) CHOP" — — —
HIGH2(x1)_ CHOP "HI2_CHOP" "P-HI2_CHOP" "E-HI2_CHOP" —
HIGH3(x2)_CHOP "HI3(x2)_CHOP" — — —
HIGH3(x1)_CHOP "HI3_CHOP" "P-HI3_CHOP" "E-HI3_CHOP" —

The measurement sensitivity is fixed to CHOP mode for HIGH1 to HIGH3..
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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

IM AQ6376E-01EN



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 k| pren #0%(CR)(LF)

ikt i***_***(CR)(LF)

Linear scale

[TRACE DATA]

sk wwe % orEx*%(CR)(LF)
****.****,*.***Ei***(CR)(LF)

****.****7*.***Ei***(CR)(LF)

Header indicating the start of the trace data
Wavelength value, level value (LOG) of the first point
Wavelength value, level value (LOG) of the second
point

Wavelength value, level value (LOG) of the last point

Header indicating the start of the trace data
Wavelength value, level value (linear) of the first point
Wavelength value, level value (linear) of the second
point

Wavelength value, level value (linear) of the last point
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7.3 Saving and Loading Waveform Data (All Trace)

Procedure

You can save waveform data (all measured trace data) displayed on the instrument to a USB
storage device and load data from a USB storage device.

>

CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

Saving all trace data
Selecting the format of files saved automatically with file names
7.  Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

'|\:| Function
Save

Load

Itemn Select

Aranhicd

e
[Num &

Note

You can also set this on the Save window, described later.
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7.3 Saving and Loading Waveform Data (All Trace)

Setting the type of file to save to All Trace
3. Tap Item Select. A menu appears for selecting the file type.

4. Tap All Trace. All Trace is selected, and the menu returns to the previous level.

" Function ™ Function " Function
Save Trace ‘ Save
Load All Trace ’ Load
Itern Select - Item Select
Graphics] All Trace)
9 y
Tt Setting Auto
File Name File Name
Date MR Datel

File File
Operation Operation

- it
=
Return

Selecting the Save Destination and Data Format

i

:

—

5  Tap Save. A Save window appears.
6. In thefile list, open the folder you want to save setting data in.

7. Tap 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 the storage area (INT, EXT).
| ———Add a folder.
ST ‘ | | ——— Rename a folder

Save - or file.
\—‘ — Delete folders
L and files.

Item Select J
€|

Select what to
save (select All
Trace). |

All Trac

Auto
File Name

(I Dt Save destination
folder
— —Select the format when
Operation assigning file names
automatically (Num,

Date).

[ Select the data format.

| — Closes the window

! | Starts saving
File name

Serial number (Num): Axxxx (xxxx: serial number)

Date (Date): AyyyyMMdd_hhmmss

(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.

IM AQ6376E-01EN 713

ejeq Buipeo pue Buireg H



7.3 Saving and Loading Waveform Data (All Trace)

Specifying a file name

You can save all trace waveform data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

8. Inthe Save window, tap the file name display area twice. A keyboard appears.

9. Enter a file name using the keyboard, and tap Done.
The file name will be entered.

Saving the file

70. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

77. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.
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7.3 Saving and Loading Waveform Data (All Trace)

Loading All Trace Data

Setting the type of file to load to All Trace
The instrument can load all trace waveform data saved in binary format (.WAC) or CSV format.

7.  Press FILE. The FILE menu appears.

2. Tap Item Select. A menu appears for selecting the file type.
3. Tap All Trace. All Trace is selected, and the menu returns to the previous level.
4. Tap Load. A Load window appears.
Select what to load (select All Trace).
Select the file list sort method.
Moves to the Select the file list display mode
higher-level folder (List, Thumbnail, Preview).
Select the storage area (INT, EXT).
Current folder
™ Function '|§:|Fundion T Function ‘ Load

= Trace A
Ny =
All Trace v l I_—;Z' =V |@' Center: 1552.984 nm

Load (Al Trace Load Span: 5.0 nm
-) -) 4 Resolution: 0.1 nm
. ] EXT P testt Trace B

Center: 1552.984 nm

Item Select : — Span: 5.0 m
) » R Resolution: 2 nm
Graphicg m e
—_ 2021/07/14 9:15 Trace
— Setting [Auto Center: 1552.984 nm
File Name File Name ) Span: 5.0 nm
[T Date NI Date| 2021707714 8115 Resolution: 0.1 nm

Trace D

Data Center: 1552.984
’ 11 AQE TICAL SPECTRUM... enter: 1532.984 am
s Span: 5.0 nm N\
Resolution: 0.5 nm

I,

Trace E
Center: 1552.984 nm

Span: 5.0 nm

File Resolution: 0.2 nm
Operation Trace F

File
Operation
Center: 1552.984 nm
Span: 5.0 nm
Resolution: 0.1 nm

Trace G
Center: ---- nm

Return f\‘ I Load CloseI
Select the setting data to Starts loading  Closes the
load. window

—
[ ]

—

Loading the File

5.  On the Load window, tap Load. The file is loaded.
If you tap Close before you tap Load, the window will close without loading the setting data.
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7.3 Saving and Loading Waveform Data (All Trace)

Explanation

You can save measured waveform data in a single file in the internal memory or a USB storage
device and load previously saved data into traces A and G and display it.

Data format

You can save data in the following two data formats.

BIN

Data is saved in binary format. The data can be loaded into the instrument, and waveforms can be
displayed.

The file size will be smaller than that of ASCII format.

The extension is .WAC.

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 .WAC)
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: AyyyyMMdd_hhmmss.CSV (or .WAC)
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
1#$%&()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijklmnopgrstuvwxyz{}

File size

The file size varies depending on the data that you are saving. Check that there is sufficient free
space at the storage destination before saving the data.
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7.3 Saving and Loading Waveform Data (All Trace)

CSV data format

CSV data is saved in the following format.

76ECSVG
/IAQ6376E OPTICAL SPECTRUM ANALYZER //
[MEAS SETTING]

Header

Measurement conditions of the last measurement (Meas[])

[TRACE SETTING]

Trace settings

WRITE/FIX/CALC 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 il AN j Rk okok ok ok ek
Waveform data
Wavelength, | | Wavelength, Wavelength, block
level level level
(TRACEA) (TRACE B) (TRACE G)
Header
76ECSVG File header

[ AQ6376E OPTICAL SPECTRUM ANALYZER // Label (56 characters)

Measurement condition parameters

Measurement conditions of each trace, measurement conditions when files were saved, and trace

settings are saved.
[MEAS SETTING] section:

Measurement settings when files were saved
[TRACE SETTING] section: Trace settings

(active trace information, each trace’s settings, presence/absence

of measured data)
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 also saved as wavelength values.
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7.4 Saving Analysis Data

Procedure

You can save analysis results, the time when the data was saved, and waveform data in ASCII
format.

z T ; CAUTION

Do not remove the USB storage device or turn off the power when the USB storage device
access indicator is blinking. Doing so may damage the USB storage device or corrupt its
data.

Before you remove a USB storage device, be sure to follow the procedure in section 7.1 to
make the USB storage device ready to be removed.

Saving Analysis Data

Selecting the format of files saved automatically with file names

Select the method of automatically setting the file name by referring to page 7-2.
Setting the type of file to save to Data

7.  Press FILE. The FILE menu appears.

2. Tap Item Select. A menu appears for selecting the file type.

3. Tap Data. Data is selected, and the menu returns to the previous level.

R Function ™ Function " Function
Save frace Save

Load ‘ [All Trace Load

Item Select
Graphicy

Item Select

Datal

Auto

File Name File Name

Date| Date|
File [File
Operation Operation
E
LReIum

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 Tap 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—— Save o -
il e
-) — .
Iter Select | Data v E;_i' = \E‘ B3 # T+ Delete folders
) L | ea potest ‘ and files.
Item Select
testl-1
Data' Label in 2021/07/149:15
[Auto test-2 . .
FIIEDate = 2021/07/14 915 Save destination
D0000.CSV folder
Data Area ’ 2022/07/07 17:12
s Select the format when
| E— D0002.CSV assigning file names
Operaion Condition 220 702 automatically (Num,
D20220712_115951.CSV
2022/07/12 11:59 Date)-
Tile Name DO0003 [ .Ccsv l l Num ¥ l select whether to
O Trace Data Write Mode © Overwrite O Add overwrite or add.
m | S ase —1— Closes the window
(o | [ o —
| ' Starts saving
File name

Serial number (Num): Dxxxx (xxxx: serial number)
Date (Date): DyyyyMMdd_hhmmss
(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.
Specifying a file name
You can save analysis data by specifying a file name.
If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

8. In the Save window, tap the file name display area twice. A keyboard appears.

9. Enter a file name using the keyboard, and tap Done.
The file name will be entered.

Saving the file

70. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

77. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.
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7.4 Saving Analysis Data

Explanation

Data format

Analysis results saved in comma-separated (CSV) ASCII format.

You can set the file list display mode to preview to preview the analysis results.

The extension assigned to files when analysis results are saved is as follows:
CSV (ASCII format): .CSV

File name

You can save files by assigning their names automatically or with specific names.
If you do not specify a file name, the following file name will be assigned automatically according to
the Auto File Name setting.
When Auto File Name is set to NUM
File name: DXXXX.CSV
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: DyyyyMMdd_hhmmss.CSV
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
1#$%& ()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijklmnopgrstuvwxyz{}
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7.4 Saving Analysis Data

Data to save

The following data can be saved.

Saved item Default value Description

Date Time ON Date and time

Label ON Label

Data Area ON Data area value
Condition ON Measurement conditions
Trace Data OFF Trace data

File size

The file size varies depending on the data that you are saving. Check that there is sufficient free
space at the storage destination before saving the data.

Overwriting

If a file with the same name exists at the save destination, you can select whether to overwrite the
file or add data to the file.

Overwrite: The file is overwritten.

Add: Data is added to the existing data in the file.
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7.4 Saving Analysis Data

Data format

The analysis data format is shown below.

76EDAT2 :| Label

TEST Date/time saved
2022 Oct 07 16:42

<NF ANALYSIS>

TH[dB],20.00

MODE DIFF[dB],3.00
OFST(IN)[dB],0.00
OFST(OUT)[dB],0.00
A_ALGO,AUTO-FIX
F_AREAAUTO

M_AREA, -

F_ALGO,LINEAR

INTEGRAL RANGE[GHZ],50.0

NO.,WAVELENGTH[nm],INPUT LVL[dBm],OUTPUT LVL[dBm],ASE LVL{dBm],RESOLN[nm],GAIN[dB],NF[dB]

1,1544.4983,-29.320,-2.260,-22.281,0.102,27.017,8.533
2,1545.3041,-29.530,-2.420,-22.184,0.101,27.064,8.619
CTRWL,1551.670000 -
SPAN,20.000000
REFL[dBm],-10.0
LSCL,10.0

RESLN,0.100 Measurement condition parameters

AVG/1

SMPL,2001

HIGH 2

NMSK,OFF —

1541.6700, -23.200 "] Sample points of waveform data
i (wavelength and level values)

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.

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.

Saving setting data
Selecting the format of files saved automatically with file names
7.  Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

" Function

Save

Load

Item Select

Granhicd|

i

uto
ile N:

lame
Date|

1

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
3. Tap Item Select. A menu appears for selecting the file type.

4. Tap Setting. Setting is selected, and the menu returns to the previous level.

7 Function 7 Function "I Function
Save frace Save

e \Auto
File Name # File Name
NI Date| [ Date)

Load (Al Trace Load
Iltem Select Item Select
Graphics| Setting
Setting

File
Operation

File
Operation

ftem
I lselect Fle

Lkelum

Selecting the save destination

|
|
|

i

5 Tap Save. A Save window appears.

6. In thefile list, open the folder you want to save setting data in.
Select the file list sort method.

Moves to the Select the file list display mode
higher-level folder (List, Thumbnail, Preview).
Select what to Select the storage area (INT, EXT).
save (select — Add afolder.
Settin
|R | 9) Rename a folder
e save Q| orfile.
-) 5 — -
ltem Select | Setting T G BB B3 #/ [ Delete folders
LLEh [ ox p s ‘ and files.
Item Select
test1-1
Setting n 2021/07/14 9115
il Name m
M Date 22yoryia 915 Save destination
S0000.STC
@ 2022/06/10 16:59 fo I de r
OSA settings are gOiI’\g @ $20220610_170026.STC

2022/06/10 17:00

to save to file.

— Select the format when
Operation assigning file names

automatically (Num,
E File Name Num v | Date).
I save cose —— Closes the window
| ' Starts saving
File name
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.

50001 [ .STB l
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7.5 Saving and Loading Setting Data

Specifying a file name

You can save setting data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

7. In the Save window, tap the file name display area twice. A keyboard appears.
8. Enter a file name using the keyboard, and tap Done.

The file name will be entered.
Saving the file

9. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

70. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.

Loading setting data
Setting the type of file to load to Setting
7.  Press FILE. The FILE menu appears.

2. Tap Item Select. A menu appears for selecting the file type.
3. Tap Setting. Setting is selected, and the menu returns to the previous level.
4. Tap Load. A Load window appears.
Select what to load (select Setting).
Select the file list sort method.
Select the file list display mode
(List, Thumbnail, Preview).
Moves to the
higher-level folder Select the storage area (INT, EXT).
Current folder
T Function ¥ Function N Function Load 0
t ‘ Setting ¥ l [~ E~ |le

Load (Al Trace Load
-> —ﬁ ’ EXT P testi
tem Select —
Graphicg) » Settingj ] test1-1

— 2021/07/14 915
_— Setting [Auto
File Name

File Name ™ test1-2
Date [Num RS 2021/07/14 915

0

Selected setting file is
going to be loaded.

@ $20220610_170026.STC
2022/06/10 17:00

File
Operation

[Fil
Operati
remm ‘ ‘ | Load Clusel

I
Select the setting data Starts loading Closes the
to load. window
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7.5 Saving and Loading Setting Data

Loading the File

5.  On the Load window, tap Load. The file is loaded.
If you tap Close before you tap Load, the window will close without loading the setting data.

Explanation

You can save setting data to the internal memory or USB storage device and also load setting data
saved previously and change the instrument settings.

Data format

Setting data is saved in binary format.
Data is saved to a file with .STC 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.STC
XXXX is a serial number from 0000 to 9999.
When Auto File Name is set to Date
File name: SyyyyMMdd_hhmmss.STC
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.

» The maximum number of characters that you can use for a file name is 56 (including the extension).
The characters that you can use are shown below.
#$%E&'()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijklmnopgrstuvwxyz{}

File size
The file size is about 74 KB.
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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.

>

Selecting the format of files saved automatically with file names
7. Press FILE. The FILE menu appears.

2. Tap Auto File Name. Select Num (serial number) or Date (date).

'|\:| Function

Save

Load

Item Select
Aranhicd

/Auto
File Name

Date

File
Operation

Note

You can also set this on the Save window, described later.
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7.6 Saving Screen Capture Data

Setting the type of file to save to Graphic

3.
4.

Tap Item Select. A menu appears for selecting the file type.

Tap Graphics. Graphics is selected, and the menu returns to the previous level.

™ Function

'|§:| Function

™ Function
Save

fme ‘

Save

Load

Item Select
Settin I

File Name

Date

[AllTrace ‘

Graphics
’ #

Data

Load

Item Select.

Graphlcﬁ

(Auto
File Name

Date|

Operation

[File
Operation

em
File [select
urn

Selecting the data format, color mode, and save destination

5
6.
7.

8.

Tap Save. A Save window appears.

Tap BMP, JPG, or PNG to select the format to save the data in.

Tap Black & White, Color, or Preset Color to select the color mode.

A preview appears for the selected color mode.

In the file list, open the folder you want to save setting data in.

Moves to the

higher-level folder

Select what to save
(select Graphics).
|

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

[ =y—

-

Item Select

Graphics|
L=

|Auto
File Name

Date

File
Operation

or file.

— Delete folders
and files.

| Save destination
folder

—Select the format when
assigning file names
automatically (Num, Date).

Select the data format
J_ (BMP, JPG, PNG).

—1— Closes the window

— 1
—1 U

Sets the
color mode

Screen capture
preview

Starts saving

File name

Serial number (Num): Gxxxx (xxxx: serial number)

Date (Date): GyyyyMMdd_hhmmss

(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.
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7.6 Saving Screen Capture Data

Specifying a file name

You can save screen capture data by specifying a file name.

If you do not specify a file name, the file will automatically be assigned a name using a serial
number or date.

7. In the Save window, tap the file name display area twice. A keyboard appears.

8. Enter a file name using the keyboard, and tap Done.
The file name will be entered.

Saving the file

9. On the Save window, tap Save. The file is saved.
If you tap Close before you tap Save, the window will close without saving the data.

70. When overwriting a file, a confirmation message appears. Tap OK.
To cancel overwriting, tap Cancel.

IM AQ6376E-01EN
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7.6 Saving Screen Capture Data

Explanation

Data format

You can save the data in bitmap format (BMP), JPEG format (JPG), or PNG format (PNG).
The extension assigned to files when analysis results are saved is as follows:
BMP (bitmap format): .bmp

JPEG syntax: Jjpg
PNG syntax: .png
File name

You can save files by assigning their names automatically or with specific names.

If you do not specify a file name, the following file name will be assigned automatically according to
the Auto File Name setting.

When Auto File Name is set to Num

GXXXX.BMP (or .JPG or .PNG)

XXXX is a serial number from 0000 to 9999.

When Auto File Name is set to Date

File name:

File name: GyyyyMMdd_hhmmss.BMP (or .JPG or .PNG)
yyyyMMdd: Year (Gregorian) month day
hhmmss:  Hour (24 hours) minute second

(Date/time when the file list was updated)
Note

» The date and time used to assign a name to a file created with a remote or program command are the
date and time when the file was created.
* When assigning a file name manually, use characters that are allowed by MS-DOS. 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

color mode

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

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.

Opening the file operation window

7.  Press FILE. The FILE menu appears.

2. Tap File Operation.

A file operation window appears.

'h Function

Save

Load

Select the file list sort method.

Select the file list display mode.

Select the type of files to display in the list.
Select the storage area (INT, EXT).

Moves to the higher-level folder
Current folder

e o
[;—iv =h4 le@v ﬁ ’ EXT P testl ‘

E/ Multi Select [ ] test1-1

Item Select

Graphlcﬁ

2021/07/14 9115

B3 Newrolder | Bm 72

/Auto
File Name

Date|

2021/07/14 915

File
Operation

DD Copy AD000.CSV // AQ6376E OPTICAL SPECTRUM...
2022/06/10 12:08
AO001.WAC
E—) Move 2022106110 1200 // AQ6376E OPTICAL SPECTRUM...
DO0000.CSV
_-/ Rename 2022/06/10 17:24
il GO000O.PNG
i ceee | SN
@ $520220610_170026.STC
2022/06/10 17:00
WO000WXC // AQ6376E OPTICAL SPECTRUM...
2022/06/10 11:50
WO001.WXC // AQ6376E OPTICAL SPECTRUM....
2022/06/10 11:55
51 ltems 0 Selected Filter: Al File
N
Number of items in  Number of selected items
the list Type of files shown
Delete folders and files. in the list

— Rename a folder or file.

L— Move folders and files.
Copy folders and files.
Add a new folder.

Select multiple folders and files.
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7.7 File Operations

Selecting a file or folder
Selecting the current folder
3. Tapping IiTI on the file operation window changes the current folder to the higher-level folder.
You can also tap a folder in the area showing the path to the current folder.
You can change the storage device by tapping D‘ on the file operation window.
D INT: Instrument internal storage
m EXT; External storage (USB storage)
Selecting a single file or folder

4. Tap afile or folder in the list.
To open a folder, tap it twice.

Selecting multiple files and folders (for copying, moving, or deleting)

5. Tap Multi Select. An icon appears for selecting or unselecting all files and folders.
Selects all files and folders

Unselects all files and folders

File File

Gy S~ Gar| =

[V muiti Select | mup I M

B3 new rolder - New Folder is unavailable.
DD Copy DD Copy

(B Mo (B mowe

A Rename - Rename is unavailable.

il e

|]I| Delete I]II Delete

6. Tap the files or folders you want to select. All the files or folders you tap will be selected.
To select all the displayed files and folders collectively, tap .

To unselect all the displayed files and folders collectively, tap .

Deleting files and folders

7. Select the files and folders that you want to delete according to steps 3 to 6.

8. Tap Delete. A menu appears for confirming the deletion.

9. Tap OK. The selected files or folders will be deleted. Tap Cancel if you do not want to delete
them.
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7.7 File Operations

Copying files and folders

7. Select the files and folders that you want to copy according to steps 3 to 6.

8. Tap Copy. A window appears for selecting the copy destination.

9. Select the copy destination folder.

70. Tap Execute on the copy destination window. A menu appears for confirming the copy.

71. Tap OK. The selected files or folders will be copied. Tap Cancel if you do not want to copy
them.

Moving files and folders

7. Select the files and folders that you want to move according to steps 3 to 6.

8. Tap Move. A window appears for selecting the move destination.

9. Select the move destination folder.

70. Tap Execute on the move destination window. A menu appears for confirming the move.

77. Tap OK. The selected files and folders will be moved. They will be deleted from their original
folder. Tap Cancel if you do not want to move them.
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7.7 File Operations

Renaming a file and folder

5.
6.

© % N

70.

Select the file or folder that you want to rename according to steps 3 and 4.
Tap Rename. A window appears for changing the file name or folder name.

File or folder name

File Name 0

‘ wooo1 ‘ LWXA ‘

Confirm Cancel

Renames a file or folder

— Cancels the renaming
of a file or folder

Double-tap the area showing the file name or folder name. A keyboard appears.
Enter the new file or folder name using the keyboard.

Tap Done on the keyboard. The keyboard will close, and the new file or folder name appears
in the window for changing the file or folder name.

Tap Confirm. The file or folder name will be changed.
Tap Cancel if you do not want to change the file or folder name.

Making a folder

5.

© %NS

Select the folder that you want to make a folder in according to steps 3 and 4.
Tap New Folder. A window appears for entering a folder name.

Double-tap the folder name input area. A keyboard appears.

Enter the name of the folder you want to make using the keyboard.

Tap Done on the keyboard. The keyboard will close, and a window will appear for entering the
folder name.

Tap Confirm. The new folder will be created.
Tap Cancel if you do not want to make the folder.
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7.7 File Operations

Changing the list display

Select the file list sort method.
Select the file list display mode.

Sellect the type of files to display in the list.

- = I
=

Changing the sort order

3. Tap the sort icon on the file operation window.

E‘i Sort from Z —— Sorts by file name in descending order

¥@ sort from old date — Sorts by timestamp in ascending order

@®" sort from new date +— Sorts by timestamp in descending order
I: sort from format A—— Sorts by extension in ascending alphabetical order

# | sort from format Z —— Sorts by extension in descending alphabetical order
’A—i Sort from label A —— Sorts by label
fz'-; Sort from label Z —— Sorts by label in descending order

4. Tap the sort method you want to apply. The list will be sorted.

Changing the file list display mode

3. On the file operation window, tap the icon for changing the list display mode.

List view

== Thumbnaiir— Thumbnail view (icon view)

B3 re EQ0 Preview —— Preview (displays the list and a
preview of the selected file)

4. Tap the display mode you want to apply. The display mode will change.
Changing the type of files to list

3. On the file operation window, tap the icon for changing the list display mode.
G = N &
E’ Multi Sefect :I—Dlsplays the folders and trace files in the current folder

Tﬁ All Trace +——Displays the folders and all trace files in the current folder

B3 new Folder TQ Graphics —Displays the folders and screen capture files in the current folder

DD Copy Tﬂ Setting ——Displays the folders and setting files in the current folder
Y,’%& Data T—Displays the folders and analysis files in the current folder
G’ Move Y AlFile ——Displays all folders and files

4. Tap the type of file you want to list. The type of displayed files will change.
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7.7 File Operations

Explanation

File and folder names

The maximum number of characters that you can use for file or folder name is 56 (including the
extension).

The characters that you can use are shown below.

1#$%8&()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZ?

abcdefghijklmnopgrstuvwxyz{} -

Sorting files

You can sort the file list in ascending or descending order by file name, file format (extension), date,
and label.
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Chapter 8 Useful Applications

8.1

Overview of the Application Feature

The application feature (APP feature) is an expansion feature that allows the installation,
uninstallation, and use of various software applications designed exclusively for this instrument.
Various applications are available to assist with the measurement condition setup, analysis, and
data saving according to the measurement target, such as DFB-LD, LED, and other light signals
and WDM signals.

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

Installed applications

The following six applications are preinstalled in the instrument.

Note

WDM Test

FP-LD Test
DFB-LD Test

LED Test

SCLaser Test

FIP

Support file builder

When you run an application, the following working folders may be created in the instrument’s internal
memory.

* OSAAnalysis

* Appli_Data

After you close the application, you can delete these folders using the file operation menu (see section 7.7).

If the free space in the internal memory is low, it may affect the operation of the application, so delete them
if necessary.

Installing and uninstalling applications

You can install new applications or uninstall applications you no longer use. For the procedure, see
section 8.2.
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8.2 Installing and Uninstalling Applications

Procedure

Installing applications
You can install applications using a USB memory device or over the network (using a shared

folder).
First, copy the application installation files (.apl) to a USB memory device, or connect to the

network.
When installing from a USB device, make a folder with the name “INSTALL_APPS” in the root

folder of the USB memory device, and store the installers in it.
7. Press APP. The APP menu appears.

2. Tap Install. The Install menu appears.

3. Tap Install (USB) or Install (Network).
A confirmation message appears for you to continue or cancel the installation.

7/ AQB3T5E OPTICAL SPECTRUM ANALYZER // 2022 Jun 15 10:01 R Function ™7 Function
Application 0

L

DFB-LD Test FIP FP-LD Test LED Test Support file builder

WDM Test SCLaser Test

nsall J O Install via network
Uraisian Install
j “*®  —— Install using a USB

device
[Application memory

4. Tap Continue. To cancel, tap No.
A list will appear showing the applications to be installed.

5. Tap Yes (Reboot). The instrument will restart, and the applications will be installed.
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8.2 Installing and Uninstalling Applications

Uninstalling an application

7. Press APP. The APP menu appears.

2. Tap the application you want to uninstall.
3. Tap Uninstall. The Uninstall menu appears.
4. Tap Execute.

'|§:| Function '|§:| Function

|

Execute

Install

-) —1— Uninstall

- Uninstall
[Peplication I

Uninstall J Execute

5. Tap Yes (Reboot). The instrument will restart, and the application will be uninstalled.

Explanation

Installing applications

You can install applications stored in the shared folder or USB memory device.

For details on shared folders, see section 9.5 “Ethernet Communication.”

Installing from a USB memory device

When installing from a USB device, make a folder with the name “INSTALL_APPS” in the root
folder of the USB memory device, and store the installers in it.

Installing from a shared folder

To install an application using a shared folder, connect a PC containing the application installer

to the instrument via a network. Tap Install (Network) on the instrument, and then, using a file
management application on the PC, copy the application installer (.APL extension) to the UPDATE
folder (shared folder) in the instrument’s internal memory. You will be able to access the UPDATE
folder from the PC after tapping Install (Network). You need to enter a user name and password to
connect a PC to the instrument.

User name: user

Password: yokogawa

Uninstalling an application

You can uninstall applications installed in the instrument.
You can also uninstall preinstalled applications.
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8.3

WDM Test

Procedure

Running a WDM test

1.
2.

Press APP. The APP menu appears.

Double-tap WDM Test, or tap the WDM test icon and then tap Execute. A WDM Test
application window will appear.

7/ AQ6376E OPTICAL SPECTRUM ANALYZER // 2022 Jun 151001 N Function
Application 0 |:|
@ 0 @ 2 a a @ »
L 4 L 4 g 4 < 4
DFB-LD Test FIP FP-LD Test LED Test Support file builder
r Y a Y Information
g v | y Execute N
WDM Test SCLaser Test
instan J
Uninstall
WDM Test 0
Auto
Measurement Conditions
Please Start Auto Sweep
!
Analysis Conditions
[ ] channeimie
Signal Power @ peak () Integral
No. Wavelength Level Offset WL Offset Lv Noise SNR Integral Range = GHz
) [nm] [dBm] [nm] [dB] [dBm/NBW] [dB]
NoiseBW. 0.10 oy
™ Advanced Settings
Horizon Scale nm v
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8.3 WDM Test

3.  Tap AUTO. Waveforms are displayed.

+—Closes the window

Executes a sweep

— Measurement range (start
wavelength, stop wavelength)

+—Set advanced measurement

conditions.
~Displays channel tilt

+—Optical signal power calculation method

~Set the integral range.
—Set the noise bandwidth.

+—Set advanced analysis conditions.
-—Horizontal scale unit

—Runs the report feature

Analysis results Saves waveform data

Changing the measurement conditions

4. Continuing from step 3, tap Detail Settings. A window appears for setting measurement

conditions.

5. Change the measurement conditions in the window.

6. Tap Sweep. The instrument makes a measurement using the new measurement conditions.

Sweep Settings

Band

—1

1547.500 1552.500
nm

Resolution 0.10
nm

Sampling Points ® Auto O Manual

Sensitivity MID v

nm

(%

Cancel Sweep

1 Sweeps with new conditions

IM AQ6376E-01EN
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8.3 WDM Test

Changing the analysis conditions

4

5.
6.

Continuing from step 3, tap Advanced Settings. A window appears for setting analysis

conditions.

Change the analysis conditions in the window.

Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Channel Detection tab
Interpolation Settings tab

Display Settings tab
|
WDM A|nalysis Settings .
Channel Detection Interpolation Settings Display Settings
Thresh Level : 200 4
Mode Diff : 3.0 5
Set Default Analysis 1 . e
Y Analyzes with new conditions
Interporation Settings Display Settings
WDM Analysis Settings . WDM Analysis Settings .
Channel Detection e i el Setifives Channel Detection Interpolation Settings Display Settings
Noise Algo : MANUAL-FIX ¥ CH Relation : OFFSET v
Noise Area : 0.40 REF CH : @® HIGHEST O -
nm
Fitting Algo : LINEAR v
Mask Area :
nm
Noise BW : 010
Set Default Analysis Set Default Analysis
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8.3 WDM Test

Creating a report

4.  After completing a measurement or analysis, tap Report.
A window appears for creating a report.

Pastes the measured data Turns the paint feature on
Pastes the analysis results Turns the erase feature on
Pastes the measurement conditions (active when the paint

‘ Pastes the analysis conditions feature is on)

Deletes the selected Returns to the
waveforms and tables previous screen

Saves as image data

Pasting an image

5. Tap Waveform, Analysis Result, Measure Conditions, or Analysis Conditions to paste the
respective image.

Moving, enlarging, reducing an image
6. Swipe the pasted image to move it.

Swipe any of the four corners of the image to enlarge or reduce the image.
Deleting an image

7 Tap animage and then tap Delete. The image will be deleted.
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8.3 WDM Test

Drawing or deleting a line with the paint feature

8. Tap Paint ON. Paint ON changes to Paint OFF, and Erase ON becomes active.
Swipe where you want to draw a line. A line is drawn over the swiped path.

To erase a line, tap Erase ON when Erase ON is active. Erase ON changes to Erase OFF.
Tap the line you want to erase.

When you tap Paint OFF, Paint OFF changes to Paint ON, and the paint feature is turned off.

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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8.4 FP-LD Test

Procedure

Running an FP-LD test

7. Press APP. The APP menu appears.

2. Double-tap FP-LD Test, or tap the FP-LD Test icon and then tap Execute. An FP-LD test

application window will appear.

// AQ6376E OPTICAL SPECTRUM ANALYZER //

2022 Jun 15 10:01 E Function

— 0 |:|
[ ] [ | | [ ] |:|
L 4 L 4 v L 4
DFB-LD Test FIP FP-LD Test LED Test Support file builder
f h [ ] Information
L v L v Execute
WDM Test SCLaser Test
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8.4 FP-LD Test

3.  Tap AUTO. Waveforms are displayed.

Executes a sweep

Set the measurement conditions.
(Resolution, sensitivity, span)

Set the analysis conditions.
(Calculation algorithm)

+—Set advanced analysis conditions.
-—Horizontal scale unit

' i
Analysis results Saves waveform data

Changing the analysis conditions

4. Continuing from step 3, tap Advanced Settings. A window appears for setting analysis
conditions.

5. Change the analysis conditions in the window.

6. Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Advanced Settings 0

Spectrum Width Mean WL Mode No.
Analysis Algo: | Thresh ¥ Thresh ¥ Thresh ¥

Thresh : 2000 dB 2000 dB 2000 dB

Thresh2 : dB dB dB
K 2.35 235 235

wodeFit: (@ OFF @ OFF @ OFF
Mode Diff : 3.00 dB 3.00 dB 3.00 |dB
Set Default Analysis  —— Analyzes with new conditions
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8.4 FP-LD Test

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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8.5

DFB-LD Test

Procedure

Running an DFB-LD test

1.
2.

Press APP. The APP menu appears.
Double-tap DFB-LD Test, or tap the DFB-LD Test icon and then tap Execute. An DFB-LD test

application window will appear.

// AQ6376E OPTICAL SPECTRUM ANALYZER //

2022 Jun 15 10:01 E Function

Application 0
- - a n a n
< 4 L 4 L 4
DFB-LD Test FIP FP-LD Test LED Test Support file builder
a » - ™
b 4 < 4
WDM Test SClaser Test
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8.5 DFB-LD Test

3.

Tap AUTO. Waveforms are displayed.

—Closes the window

Executes a sweep

Set the measurement conditions.
(Resolution, sensitivity, span)

Set the analysis conditions.
(calculation algorithm (fixed
to Thresh and RMS), SMSR
mode, level integral range)

--—Set advanced analysis conditions.
-—Horizontal scale unit

Analysis results

Saves waveform data

IM AQ6376E-01EN
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8.5 DFB-LD Test

Changing the analysis conditions

4. Continuing from step 3, tap Advanced Settings. A window appears for setting analysis

conditions.

5. Change the analysis conditions in the window.

6. Tap Analysis. The instrument performs an analysis using the new analysis conditions.
Width Analysis tab
SMSR tab
‘ | SMSR
Advanced Set|ings 0 Advanced Settings o
Width Analysis SMSR Width Analysis SMSR
XdB Center/Width RMS Width
SMSR Mode SMSR1 v
Analysis Algo Thresh RMS
SMSR Mask 0.00 om
Thresh 000 o w00 o ‘
Mode Diff 3.00 dB
K 1.00 235
Side Mode Power TraceData ¥
Mode Fit ‘ OFF
Bandwidth
Mode Diff 300 o nm
Set Default Analysis Set Default Analysis
I

Analyzes with new conditions

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.

8-14
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8.6 LED Test

Procedure

Running an LED test

7. Press APP. The APP menu appears.

2. Double-tap LED Test, or tap the LED Test icon and then tap Execute. An LED Test

application window will appear.

// AQ6376E OPTICAL SPECTRUM ANALYZER //

2022 Jun 15 10:01 E Function

o

Application
a » - - a n
L 4 b 4 L 4 L 4
DFB-LD Test FIP FP-LD Test LED Test Support file builder
@ D @ D
L 4 L 4
'WDM Test SCLaser Test

T

Information

A @ 3
IR
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8.6 LED Test

3.  Tap AUTO. Waveforms are displayed.

—Closes the window

Executes a sweep

Set the measurement conditions.
(Resolution, sensitivity, span)

| Set the analysis conditions.
(calculation algorithm (fixed to

1] Thresh, RMS)

+—Set advanced analysis conditions.
-Horizontal scale unit (fixed to nm)

1.
I I
Analysis results Saves waveform data

Changing the analysis conditions

4. Continuing from step 3, tap Advanced Settings. A window appears for setting analysis
conditions.

5. Change the analysis conditions in the window.

)

Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Advanced Settings 0
Mean Wavelength / Spectrum Width Analysis
Analysis Type  Center Wavelength / Spectrum Width ~ RMS Width
Analysis Algo Thresh RMS
Thresh 3.00 4B 20,00 a8

K 1.00 2.35

Mode Fit . nFF
Mode Diff 3.00 ds
Sz Dl Analysis — — Analyzes with new conditions

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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8.7 SCLaser Test

Procedure

Running an SCLaser test

7. Press APP. The APP menu appears.

2. Double-tap SCLaser Test, or tap the SCLaser Test icon and then tap Execute. An SCLaser
Test application window will appear.

// AQB375E OPTICAL SPECTRUM ANALYZER // 2022 un 15 1001 R Function
Application 0 |:|
@ > @ 0 @ 2 a n
< 4 e 4 L 4 L 4
DFB-LD Test FIP FP-LD Test LED Test Support file builder

a b a b Information

I o | y ecute

WDM Test SCLaser Test -)
Uninstall

SC Laser Test 0 %

(]

-

Auto E

>

T

=3

Measurement Conditions 6'

Q

[=3

| | 9

Please Start Auto Sweep 2
gl

Analysis Algorithms
Spectrum Width  Thresh

Thresh Level  20.00 4o

Peak WL Peak Level
0.0000 nm 0.00 dBm

Total Power 20.00dB Width Horizon Scale  nm
0.00dBm 0.0000 nm

'h Advanced Settings

20.00dB Width Range
0.0000nm to  0.0000 nm
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8.7 SCLaser Test

3.  Tap AUTO. Waveforms are displayed.

+—Closes the window

Executes a sweep

~ Measurement range (start
| wavelength, stop wavelength)
1~ Set advanced measurement

| conditions.

Set the analysis conditions.
(Thresh level)

+ Set advanced analysis conditions.
— Horizontal scale unit

|
I |
Analysis results Saves waveform data

Changing the measurement conditions

4. Continuing from step 3, tap Detail Settings. A window appears for setting measurement

conditions.
5. Change the measurement conditions in the window.
6. Tap Sweep. The instrument makes a measurement using the new measurement conditions.
Sweep Settings 0
Band
1546.900 1551.900
Resolution 2 v
nm
Sampling Points ® Auto O Manual
Sensitivity HIGH1(x2)/CHOP ¥
Cancel sweeb - Sweeps with new conditions
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8.7 SCLaser Test

Changing the analysis conditions

4. Continuing from step 3, tap Advanced Settings. A window appears for setting analysis

conditions.

5.  Change the analysis conditions in the window.

6. Tap Analysis. The instrument performs an analysis using the new analysis conditions.

Advanced Settings

Spectrum Width Analysis

Analysis Algo

Thresh

K

Mode Fit

Mode Diff

Set Default

Thresh
20.00

dB

1.00

@ OFF

30 4

Analysis

Q

-Analyzes with new conditions

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.

IM AQ6376E-01EN
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8.8 Optical Fiber End Face Check

By connecting an off-the-shelf fiber inspection probe (with a USB interface) to an instrument USB
port, you can display the image of optical fiber end face on the instrument display. You can save the
image to a file.

Procedure

Running FIP

7. Press APP. The APP menu appears.

2. Double-tap FIP, or tap the FIP icon and then tap Execute. An FIP application window will
appear.

// AQ6376E OPTICAL SPECTRUM ANALYZER // 2022 Jun 15 1001 R Function
Application 0

DFB-LD Test FIP FP-LD Test LED Test Support file builder

r B @ Y Information

Execute
-

Uninstall

|

< 4 < 4
‘WDM Test

Holds the image Sav'es the image as image data
Updates the camera connection information
Select the camera connected to the USB port.
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8.8 Optical Fiber End Face Check

Closing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.
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8.9 Exporting Maintenance Information

You can export the maintenance information of this instrument to a zip file. If necessary, provide it
to your YOKOGAWA dealer when requesting a maintenance.
The following information will be exported. You can select which information to export.

* All trace data * Setting data » System log
* Application list ~ « Storage information * Calibration log
* OS log

Procedure

Running the Support file builder

7. Press APP. The APP menu appears.

2. Double-tap Support file builder, or tap the Support file builder icon and then tap Execute.
A Support file builder application window will appear.

// AQ6376E OPTICAL SPECTRUM ANALYZER // 2022 Jun 15 10:01 E Function
Application 0
@ N @ N a » @ N
L 4 L 4 L 4 < 4

DFB-LD Test FIP FP-LD Test LED Test Support file builder

@ B a » Information

| ) - ) Execute
WDM Test -)
Uninstall

[Replication

L

I Instrument information

Select the items you
want to save.

—— Exports to a zip file
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8.9 Exporting Maintenance Information

Exporting maintenance information

3.

4.

Clo

Tap the information you want to export. The check boxes next to the items you tap will be
selected.

After selecting all the items you want to export, tap Export.
A data save window appears.

Moves to the higher-level folder
Select the file list sort method.

Select the file list display mode
(List, Thumbnail, Preview).

Select the storage area (INT, EXT).

Fixed to Zip ‘ —— Add a folder.
| | Rename a folder
— ‘ | | | O\ orfile.
emelect  Zip | s Ea / [ Delete folders
LB o p e and files.

Save destination path

Zip is going to save to
file.

Select the format when

File Name 20000 nm v—— assigning file names
automatically (Num, Date).
Save cese — Closes the window

|
' L Starts saving

File name

Serial number (Num): Zxxxx (xxxx: serial number)

Date (Date): ZyyyyMMdd_hhmmss

(yyyy: year, MM: month, dd: day, hh: hour, mm: minute, ss: second)
When assigning a specific file name, enter the file name.

Specify the same destination and file name, and tap Save.

The file name is automatically assigned. A serial number or date and time is inserted after the

first “Z” character in the file name. For details on file operation, see chapter 7.

To close the window, tap the “X” in the upper right of the window. The window shown in step 2

appears.

sing an application

Tap the “X” in the upper right of the window. When a confirmation message appears, tap Yes. The
application will close, and the APP menu will appear.

IM AQ6376E-01EN
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Chapter 9

System Setup

9.1

Registering User-Defined Menus

Procedure

dnjag walsAs n

7. Press SYSTEM. The SYSTEM menu appears.

2. Tap More to display the More 3/4 menu.

3.  Tap User Key Define. A registration window (User Key Define Mode) appears.

To cancel the menu registration and close the window, tap the “X” in the upper right of the
window, or press UNDO/LOCAL.

4. Press the panel key that the menu you want to register belongs to.

5. Tap the menu you want to register. If the menu is on page 2 or later, tap More to display the
menu. The menu name appears in the key registration display area of the registration window.

6. Press USER. The USER menu appears.

7.  Tap the location where you want to register the menu you selected in step 5. The menu name
to be registered appears. At the same time, the key registration display area of the registration
window is cleared. If a menu is already registered, it is overwritten.

8. To clear a registered menu, leave the registration window (User Key Define Mode) in step 3
empty, and carry out steps 6 and 7.

USER menu
'|§:| Function ™ Function
o Registered in the location you tap——se{fi"mg i
= The name of the menu
Canguage you tapped appears.
English|
setClock ‘ User Key Define Mode [x) User Key Define Mode [x)
ket Ky Define Key Define Key
|- L] - =l -
e To terminate the user key define mode, To terminate the user key define mode,
o8k press the <UNDO/LOCALs key. press the <UNDO/LOCAL> key.
Tap the menu you want to
register. Here 2 J
Note

As a general rule, you can only register the menus that appear after pressing a panel key. You cannot
register the sub menus that appear after tapping a menu. Menus, such as More, that cannot be
registered do not appear in the key registration display area.

Registered menus execute actions that are assigned to those menus.

Explanation

Up to 24 menus can be registered as user keys.
By registering frequently used menus as user keys, you can access them simply by opening the
USER menu.

IM AQ6376E-01EN
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9.2 Locking the Keys

This feature prevents the instrument from being operated using keys other than those registered as
user keys.
For details on how to register user keys, see section 9.1, “Registering User-Defined Menus.”

Procedure

Locking the keys

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap More to display the More 3/4 menu.

3. Tap Operation Lock. A password input window appears.
To cancel the operation, tap the “X” in the upper right of the window.

4. Enter the password. The default password is “1234.”
5. Tap LOCK. A message appears stating that the keys have been locked, and the menu
changes to the USER menu.
'|§:| Function 'E Function rh Function '|\:| Function
Optical Uncal Lock
|Alignment Warning —
off &
et il e _2- Change the
Wavelength CovelDisplay | password.
Shift Digit
< 0.000nm| ZJ
Level Shift Color Mode
- — PASSWORD ? Qo
Language
English| input new value
Set Clock J =~ (e E
= )l a]
[Wavelength 1 ?piration » E E »
o |7
Enter
= | LI
More 1/4 More 3/4 Return More 1/3
)= )
Note

If no user keys are registered, nothing will appear on the USER menu.
»  While the keys are locked, only the following panel controls can be used.
USER, HELP, and PRT SCN keys and POWER switch
+ If you forget the password, initialize the data (ALL CLEAR). For the procedure, see section 9.9, “Resetting
the Instrument to Its Factory Default Settings.”
» The power switch is available even while the keys are locked. If you turn off the instrument in lock mode,
it will start in lock mode when the power is turned back on.
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9.2 Locking the Keys

Changing the password
5. Tap Change Password. A password input window appears.
6. Enters a new 4-digit password. A window appears for reentering the new password.

7. Reenter the password entered in step 6. A message appears indicating that the password has
been changed.

Note

» The characters that can be used for the password are numbers from 0 to 9.
» If you forget the password when the keys are locked, you will not be able to unlock. If you change the
password from the default, manage your password carefully.

Unlocking the keys

7. Press any of the locked keys (other than USER, HELP, PRT SCN keys or POWER switch). A
menu appears for unlocking the keys along with a warning message.

2. Tap Unlock. A password input window appears.

3. Enter the password. A message appears indicating that the keys have been locked, and the
menu changes to the USER menu.

[ Rer-ie R Function
i‘ PASSWORD ? Qo
input new value
~ (=]
][ e ]
[+][s1[e]
Enter

|
L0000
]

ﬁ
Cancel

b

Note

Even when the keys are locked, you can still use the instrument remote commands as usual. However, you
cannot unlock the keys when the instrument is in remote mode. In such a case, press UNDO/LOCAL to
switch the instrument to local mode, and then unlock the keys. For details on switching between local and
remote modes, see section 1.2 in the Remote Control User’'s Manual (IM AQ6376E-17EN).
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9.3 Measurement Items

Procedure

Alignment adjustment

Connect the instrument’s optical input connector and optical output connector using a 9.5/125 ym
SM (single mode) optical fiber.

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap Optical Alignment .

3. Tap Execute. Alignment adjustment is executed automatically. When the alignment adjustment
finishes a few minutes later, the previous screen will appear.

If you tap CANCEL while the alignment adjustment is in progress, it will be canceled.

[ . Aot s
Opical Execute
Wavelength
Calibration
'Wavelength
shift

0.000nm|
Level Shift
0.0004B|
Wavelength
in
J84 Vocuum)
[Optical
More 1/4 J fancel ‘

Note
» After executing an alignment, the instrument also performs internal wavelength calibration automatically.
 If you cancel an alignment adjustment, it will be invalid. The instrument will be in the same condition as it

was before the alignment adjustment was executed.
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9.3 Measurement Iltems

Wavelength calibration

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 pm
SM (single mode) optical fiber.

7. Press SYSTEM. The SYSTEM menu appears.

Tap Wavelength Calibration.
Tap Built-In Source.

Tap 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 tap CANCEL while the wavelength calibration is in progress, it will be canceled.

=T

External
Laser
1552.116nm|

External
Gas Cell
1552.116nm)|

Execute

fWavelength
[Calibration

rancel ‘

2.
3.
4.
'|\:| Function
Optical
|Alignment
Wavelength
Calibration
‘Wavelengtn
Shift
0.000nm|
Level Shift
0.000dB|
Wavelength
in
0] Vacuum
‘Mure /4 J
.

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.)

IM AQ6376E-01EN
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9.3 Measurement ltems

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)

» 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

AQ6376E

R

i
e
T

SM optical fiber cable (9.5/125 ym)

» Setting the type of external light source and the calibration wavelength value
2. Press SYSTEM. The SYSTEM menu appears.
3. Tap Wavelength Calibration.

Set the type of external light source (laser or gas cell absorption line) and the calibration
wavelength value. There are two ways to set the wavelength value:
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9.3 Measurement Iltems

* Laser type
4. Tap External Laser. A window appears for setting the wavelength of the external light source.

5. Set the laser wavelength value on the setting window. You can set the wavelength between
1500 nm and 3400 nm.

If you tap Preset Cal Wavelength, you can select from the preset wavelengths 1523.488 nm,
1530.372 nm, and 1552.116 nm.

6. Tap Execute. Wavelength calibration is executed. After the calibration finishes, the original
screen appears.

If you tap CANCEL while the wavelength calibration is in progress, it will be canceled.

R Function ™ Function
Built-in
Source

Gpical
Alignment

Wavelength
Calibration

'Wavelengtn External
Shift Gas Cell
0.000nm| 1552.116nm|
Level Shift Preset Cal
0.000d8 i L Displays the preset wavelengths.

[Wavelength

B

P03 Vacuum
[Wavelength

More 1/4 fancel
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9.3 Measurement Items

* Gas cell absorption line type

4

5.

Tap External Gas Cell. A window appears for setting the wavelength of the external light
source.

Set the wavelength value of the gas cell absorption line on the setting window. You can set the
wavelength between 1500 nm and 3400 nm.

If you tap Preset Cal Wavelength, you can select from the preset wavelengths 1523.488 nm,
1530.372 nm, and 1552.116 nm.

Tap Execute. Wavelength calibration is executed. After the calibration finishes, the original
screen appears.

If you tap CANCEL while the wavelength calibration is in progress, it will be canceled.

'|§:| Function 'E Function
Optical Built-in
|Alignment Source
—
Wavelength External
Calibrati ) | Laser
1552.116nn,
'Wavelengtn e
Shift
0.000nm|
Level Shift W‘
Wavelength 1 Fy§
000008 ] Displays the preset wavelengths
‘Executs.- ]
L)
Wavelength
in
I Vacuumi
[Wavelength
More 1/4 fame'
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9.3 Measurement Iltems

Setting the auto offset

You can set whether to perform auto offset on the amplifier circuit in the instrument.

7. Press SYSTEM. The SYSTEM menu appears.

N

Tap More to display the More 2/4 menu.

©

Tap Auto Offset Setting. The auto offset setting menu appears.

N

Tap Auto Offset. The value toggles between On and Off. When set to On, auto offset is
enabled.

&

Tap Interval to set the auto offset execution interval.
(We recommend the default value of 10 min.)

le Function '|§:| Function 'h Function
Optical Remote [Auto Offset
GP-1B)

o]
[Wavelength J GP-IB. Interval

—Turns auto offset on or off

Alignment Interface

Calibration seting 0 -—Set the offset execution
interval when auto
offset is on.

Setting
0.000nm|
Level Shift

{Wavelength Network
Shift

0.000dB|

[Trig Input
Mode

Smpl Trig

[Trig Output
Mode

O

[Wavelength [Auto Offset
in

Setting -)
i cuum,

{Auto Offsat
[Fystem [System [setting

More 1/4 J More 2/4 J return

Note
+ If the Auto Offset is Off, the offset can vary over time, and the level axis performance can degrade.

Normally, have this turned on.

* When Auto Offset is On, is displayed in blue (highlighted during black-and-white display) at the

bottom of the screen.

Clearing measured data, analysis conditions, parameters, etc.

You can clear all measurement parameters (excluding remote interface parameters (GP-IB,
SOCKET, VXI-11)), display parameters, analysis parameters, and waveform display.

7. Press PRESET. A message appears for confirming the execution of the clear operation.

2. Tap Yes. The measured data and parameter settings are cleared. If you do not want to clear

them, tap No. The previous menu will appear.

Preset the instrument [x]

Are you sure ?

IM AQ6376E-01EN
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9.3 Measurement Iltems

Explanation

Alignment adjustment

Executes an optical axis adjustment of the optical section (monochromator) using the instrument’s
internal reference light source.

Wavelength calibration

Executes a wavelength calibration using the internal light source or external light source (laser
beam, gas cell absorption line).

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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9.4 Display Iltems

Procedure

Setting the UNCAL mark and warning display

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap More to display the More 3/4 menu.

3. Tap Uncal Warning. The value toggles between On and Off. When set to On, the UNCAL
mark and warning can be displayed.

'h Function E Function

Optical Uncal .

lgnment J ‘Wamina L Turns Uncal warning on or off
or el

Wavelength Buzzer

Calibration

Wavelength Level Display

Shift Digit
0.000nm| 2

Level Shift Color Mode

0.000dB| [ColorFA%
Language

Engllst}

Set Clock
User Key
Define

)
Wavelength Operation
in Lock

I Vacuum
= |
More 1/4 J More 3/4 J

Turning the display off

This function temporarily turns the display off.

7. Press SYSTEM. The SYSTEM menu appears.
2. Tap Display Off. The display turns off.

'E Function 'h Function
Optical Remote
|Alignment Interface

GP-1B|
Wavelength GP-IB.
Calibration Setting
TWavelength Network
Shift Setting
0.000nm|
Level Shift
0.000dB|
Display Off
-—Turns off the display
Trig Input
Mode
Smpl Tri
[Trig Output
Mode
Off]
,
[Wavelength [Auto Offset
in Setting
xir [
= |
More 1/4 J More 2/4 J

If you press a panel key or move the mouse, the display will turn on.
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9.4 Display Iltems

Changing the displayed language

You can set the language of the menus and setting windows to English or Chinese.

1.

N WN

Press SYSTEM. The SYSTEM menu appears.

Tap More to display the More 3/4 menu.

Tap Language.

Tap English or Chinese.

If you do not want to change the setting, tap Return.

™ Function ™ Function R Function
Gptical Uncal E lish
(Alignment Warning —i.
mon nglis
[Wavelength Buzzer Chinese
Calibration — Chinese
‘Wavelength Level Display
Shift Digit
0.000nm| 2|
Level Shift Color Mode
0.000dB| [Colorl:FA
Languag:
English|
User Key
Define
[Wavelength Operation
in Lock
il Vacuum)
= | =
More 1/4 More 3/4 Return ‘ .
J e d J { —‘—Returns to the previous menu

Correcting the displayed values

Setting the amount of wavelength shift

1.
2.
3.

Press SYSTEM. The SYSTEM menu appears.
Tap Wavelength Shift. A window appears for setting the amount of wavelength shift.

Enter the amount of wavelength shift on the window.

" Function

Optical
IAlignment

Wavelength
Calibration

S ||

W _—Wavelength shift

0.000n!
Level Shift

0.000dB|

Res BW
Calibration

Wavelength

in

More 1/4
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9.4 Display Items

Setting the amount of level shift
7. Press SYSTEM. The SYSTEM menu appears.
2. Tap Level Shift. A window appears for setting the amount of level shift.

3. Enter the amount of level shift on the window.

'|§:| Function
Optical
Alignment

[Wavelength
Calibration

]

Wavelength
shift

0.000nm|
Level Shift

—Level shift

0.000dB|

]!

Wavelength
in

i I
More 1/4

Note
After you enter the amount of wavelength or level shift, it is applied to the displayed values when the next
measurement is performed.

Determining the amount of level shift
The amount of level shift is used to correct the loss of external isolators, filters, or other devices
connected to the instrument.

7. Set up a light source such as a DFB-LD with a spectrum width that is sufficiently narrower
than the instrument’s resolution setting (with a wavelength of 1550 nm).

2. Connect the light source and the instrument using an optical fiber cord and set the instrument’s
resolution to 2 nm.

3. Perform a measurement to determine the peak level.

4. Disconnect the optical fiber cord from the instrument and connect it to a light power meter to
measure the light power.

5. Calculate the difference between the peak level value obtained from the instrument and the
power value obtained from the light power meter, and set this amount as the instrument’s level
shift.
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9.4 Display Items

Explanation

Turning the display off

This function temporarily turns the display off. Use this function when you are using the instrument
in a darkroom or similar environment in which the light from the screen has an effect on the work.
Select Display Off to turn off the backlight and display.

When remote commands have been used to turn the display off

If remote commands have been used to turn the display off, even if you perform panel key or
mouse operations to turn the display on, the following message will be displayed and the display
will be turned off after approximately 5 seconds.

[REMOTE]
DISPLAY turn off...

To keep the display turned on, use a remote command, or press UNDO/LOCAL to switch the
instrument from remote to local mode.

Display Language

The following items can be displayed in English or Chinese.
* Menu

 Title of parameter input windows

* Warnings and messages

Correcting the displayed values

WL SHIFT ****nm

This function sets the amount of wavelength shift.

When the wavelength shift is changed, the specified value is added to the display value on the
wavelength axis. The amount of wavelength shift is used to correct the differences in wavelength
display values among different measurement instruments.

You can set the value between —5.000 and 5.000 nm. You can set it in steps of 0.001 nm. When
COARSE is selected, you can set it in steps of 0.1 nm.

When you set the amount of wavelength shift, will appear highlighted at the bottom of the

screen.

LEVEL SHIFT***.***dB

This function sets the amount of level shift.

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

You can set the value between —60.000 and 60.000dB. You can set it in steps of 0.001dB. When
COARSE is selected, you can set it in steps of 0.1 dB.

When you set the amount of level shift, will appear highlighted at the bottom of the screen.

9-14 IM AQ6376E-01EN



9.5 Ethernet Communication

Procedure

Configuring the communication interface

7. Press SYSTEM. The SYSTEM menu appears.
Tap More to display the More 2/4 menu.

2.
3. Tap Remote Interface. The Remote Interface menu appears.
4. Tap NETWORK (SOCKET) or NETWORK (VXI-11) to set the communication interface to

Ethernet.
E Function LT | 'E Function
Optical Remote GP-IB.
[Alignment Interface -p
NET(SOCKET)|
[Wavelength —_— . .
Calibration Seting J Socket communication
Wavelength Network . :
Shik - oonml seting wn - ——VXI1-11 communication
Level Shift
0.000dB|
[Trig Input
Mode
Smpl Tri
[Trig Output
Mode
Off|
)
[Wavelength [Auto Offset
in Setting
Jvacuur
More 1/4 J More 2/4 J rmum
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9.5 Ethernet Communication

Configuring the network settings

7. Press SYSTEM. The SYSTEM menu appears.

2. Tap More to display the More 2/4 menu.

3. Tap Network Setting. The Network Setting menu appears.
'|§:| Function " Function 'h Function
gmment Ineriace s 1 _Set the TCP/IP t
g e ke °  JSetthe parameters.
Wavelength GP-1B. Remote
Calibration J Setting ‘ Port No. 10001__set the port number_
Wavelength

Setting L d Forma;wma—Set the command format.

Network J Command

0.000nm|

Level S|

e User

Remot
nccount -J—Set the user account.

hift

0.000dB|

Display Off Remote
Monitor

—J—Configure the remote monitor.

[rig Input Folder
Mode Sharing

—Set folder sharing.

Smpl Trig Disab@
i
Modk

Wavelength
n

—Set the timeout.

(Auto Offset TIMEOUT
ng

i .
Jattd Vacuum| Infinite
Network.
[System [System Ismmg
More 1/4 J More 2/4 J rmurn

Setting the TCP/IP parameters

4. Tap

TCP/IP Setting. The TCP/IP setting menu appears.

Configure IPv4 and IPv6 according to the network you are using.
Setting the IPv4

5.

6.

7.

Tap 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 8.

Tap 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

5.
6.

Tap AUTO or MANUAL.

If you select MANUAL, set the IP address, subnet prefix length, and default gateway. If
you select AUTO, proceed to step 8.

Tap the IP address, subnet prefix length, and default gateway input boxes. A setting
window appears.

Set the IP address, subnet prefix length, and default gateway on the setting window.
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9.5 Ethernet Communication

When you finish setting all the items, tap Done.

o ™ Function

TCP/IP Setting

A
A. IPv4 SETTING
IPv4: @ENABLE ODISABLE v
OAUTODHCP) OMANUAL
1P ADDRESS: l:l l:l |:| |:| g
SUBNET MASK: l:l l:l l:l |:| <
oeravrcateway:[ [ [ [ ] Saect

B. IPv6 SETTING

IPv6: |OENABLE| O DISABLE

OAUTO  ©@MANUAL

IP ADDRESS: ‘2001 :0bd8:0000:0012:0000:0000:0000:0000

Done

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)

4. Continuing from step 3, tap Remote Port No. A window appears for setting the port number.

5.

Set the port number on the setting window.

Setting the user account (not used with the VXI-11)

4

5.

S N

Continuing from step 3, tap Remote User Account. The Remote User Account menu
appears.

Tap 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.

Tap Password. A keyboard appears.

Enter the password using up to 11 alphanumeric characters.

T Function R Function

TCP/IP User Name

Seting J amnymousj—‘—Set the user name.

Remote Password

Port o 1 _set the password.
20000 wwwwywj

Command
Format
AORITAH

|Account

Monitor J

Folder
Sharing

Remote User J

Disablej

TIMEOUT

Infinite|

IRemote User
et
seting

rem m remm
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9.5 Ethernet Communication

Configuring the Remote Monitor
This function can be used to monitor the instrument’s screen and control the instrument from a

remote PC that is connected over TCP/IP.
4. Continuing from step 3, tap Remote Monitor. The remote monitor setting menu appears.

5. Tap Monitor Port. The value toggles between On and Off. A remote monitor can be connected
when the setting is on.

6. To disconnect the remote monitor, tap Disconnect. The monitor will be disconnected from the

PC.
™ Function ™ Function
e J M(’"i""po";—Turns monitor port on or off
e, -—Port number (fixed to 20001)

20000]

Command
Format
AORITAFI

Remote User j Disconnect

|Account

—;—Disconnects remote monitoring

| E
]

Folder
Sharing
Disable)

TIMEOUT

Infinite

Setting folder sharing
The user area folder of the instrument’s internal memory can be shared with a PC.

4. Continuing from step 3, tap Folder Sharing. The Folder Sharing menu appears.

5. Tap Read Only. The user area folder of the instrument is shared over the network (read only).
Tapping Disable will disable folder sharing.
The user name and password needed to access the shared folder are as follows:
User name: user

Password: yokogawa

Setting the remote timeout (not used with the VXI-11)
4. Continuing from step 3, tap Time Out. A setting window appears.

5. Set the timeout value on the setting window.
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9.5 Ethernet Communication

Explanation

Configuring the network settings

Setting the TCP/IP parameters

Configure IPv4 and IPv6 according to the network that this instrument is connected to.

If both IPv4 and IPv6 are enabled, either one will be selected automatically according to the
network that this instrument is connected to.

* IPv4
If a DHCP server is available on the network that the instrument is connected to, an IP address
is automatically assigned to the instrument. In this case, select AUTO (DHCP) in the TCP/IP
settings.

* IPv6
“AUTO?” is usually used, but you can also set a fixed IP address manually.
If you are setting the IP address manually, set also the subnet prefix length and default gateway.
Set the IP address and default gateway in hexadecimal notation.
For details about the network that you intend to connect the instrument to, contact your network
administrator.

REMOTE PORT NO. (not used with the VXI-11)
Set the port number to use to control the instrument remotely over the network (socket). (Default
value: 10001)

User authentication (not used with the VXI-11)
If you want to connect to the instrument from your PC over an Ethernet network, user authentication
is required. If the user name is anonymous, you do not have to enter a password.
The instrument supports plaintext authentication and the MD5 algorithm (RSA Data Security, Inc.
MD5 Message DigestAlgorithm).
Remote monitoring
This function can be used to monitor the instrument's screen and control the instrument from a
remote PC that is connected to the instrument through a TCP/IP port.
To use this feature, you need remote monitoring software (not included). You cannot use the remote
monitoring port to perform remote control with normal remote commands.
For information on remote monitoring software, contact your nearest YOKOGAWA dealer.
User name and password
A user name and password are required to access the instrument using this function.
Enter the user name using up to 11 alphanumeric characters. If the user name is set to
anonymous, you do not have to set a password.
Enter the password using up to 11 alphanumeric characters.
MONITOR PORT
Enables and disables the remote monitor TCP/IP port.
If you set this to Off, the remote monitor will be disabled.
PORT NO.
This is the remote monitor TCP/IP port number. It is fixed to 20001. You cannot use this port to
perform remote control with normal remote commands.
DISCONNECT
If you tap this menu while remote monitoring is connected, remote monitoring with the external
PC will be disconnected. This menu can only be used when remote monitoring is connected.
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9.5 Ethernet Communication

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

area folder is shared, files in the folder can be copied to the PC over a network. Note that you
cannot save files to the instrument.

If you are prompted to enter a user name and password when accessing the instrument’s shared
folder from the PC, enter the following information.

User name: user

Password: yokogawa

Timeout period (not used with the VXI-11)
If no communication takes place for the specified time in remote mode, the communication is

automatically disconnected, and the mode changes to local.
When you change the timeout period, the elapsed time is reset.
You can set the time to Infinite (0 s) or between 1 and 21600 s (6 hours).
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9.6 Sounding the Buzzer

Procedure

7. Press SYSTEM. The SYSTEM menu appears.

2. Tap More to display the More 3/4 menu.
3. Tap Buzzer. The Buzzer menu appears.
4. Tap Click or Warning. Each time you tap, the value switches between ON and OFF. When set
to ON, the buzzer sound is enabled.
™ Function " Function ™7 Function
Optical Uncal Click ‘
plignment J g o onggBuUzzer when keys are used
Ecengh J P J - Wa'"i"goﬁ—Warning display buzzer
[Wavelength
shift
0.000nm|
Level Shift Color Mode
0.000dB| [Color AN
Language
English)
Set Clock J
User Key J
Define
ivr\(avelength i)fciratiun J
i A
More 1/4 J More 3/4 J rmum ‘
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I 9.7 Displaying Manuals with the Help Feature

Procedure

7. Press HELP. An explanation appears for the displayed menu.

2. Tofinish, press any panel key.
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I 9.8 Viewing the System Information

Procedure

Viewing the system information

1.

N 9N

Press SYSTEM. The SYSTEM menu appears.
Tap More to display the More 4/4 menu.
Tap System Information. The system information appears.

Tap Return to return to the previous menu.

'|§:| Function '|§j Function

Optical
Alignment

Wavelength
Shift
0.000nm|

Level shift
0.000dB|
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9.8 Viewing the System Information

Displaying or clearing the system log and copying to USB

memory

Viewing the system log

4. Continuing from step 3, tap System Log. The System Log menu appears.

5. Tap View. The system log is displayed on the screen.

6. Tap Done to return to the previous menu.

'h Function

System Log

View

Clear

// AQB376E OPTICAL SPECTRUM ANALYZER //

2022 May 26 16:07 IIRJ Function

System Log

‘ v

—Clear

Save to

usevemoy ——Saves to

uUsB
memory

Update
(Network)

Update
(USB)

ystem
Iwormzmo n

fSystem
II lLog

retum

[{e{um

Clearing the system log

start 202204251219
model 202204251219,

201 202204251219

end 202204251219

start 202205111106

model 202205111106,AQ6376E,
201 202205111106

end 202205111107

start 202205111116

model 202205111116,AQ6376E,
201 202205111116

end 202205111123

start 202205111155

model 202205111155 ,AQ6376E,
201 202205111155

end 202205111155

start 202205111156

model 202205111156,AQ6376E,
201 202205111156

end 202205111206

start 202205261605

model 202205261605 ,AQ6376E,
201 202205261605

7. Tap Clear. When a confirmation message appears, tap Yes. The system log will be cleared.

Saving the system log to USB memory

8. Connect a USB memory device, and then tap Save to USB Memory. The system log will be
saved to the USB memory device.

File name: SystemLog.txt
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9.8 Viewing the System Information

Viewing the open source software (OSS) license

4
5.

Continuing from step 3, tap Licenses. The Licenses menu appears.

From the list showing the firmware and installed applications, tap the software you want to

view the license information of, or move the cursor to the software and tap Select.

The OSS license information will appear.

)

To close the license information, tap the “X” in the upper right of the window.

™ Function

2022 Jul 12 14:18

System Log

// AQ6376E OPTICAL SPECTRUM ANALYZER //

ondition

|

-10.0|REF-

Update
(Network)

10.0 |-+
de/D

T [+
< E
&5 ]
&

-70.0)

l :

Licenses

Firmware ‘

DFB-LD Test ‘

FIP |

FP-LD Test ‘

LED Test ‘

SClaser Test ‘

Support file builder ‘

WDM Test ‘

-90.0]
1200.000nm

PAGE1/1 |75

in Vacuum 1800.000 nm 120.00nm/D

2400.000 nm

LVL |WL |NOI
SHF | SHF | MSK

PR AUT [AUT [AUT [AUT [swP [smo s
by ors ANA‘SRC ‘REF ‘CTR ‘172 ‘OTH‘ ‘RPT‘SGL

'|§:| Function

A -

]—Move the cursor

Displays the OSS
license information

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(IPv6)

TCP/IP settings

IP ADDRESS(IPv6)

SUBNET PREFIX LENGTH(IPv6)

DEFAULT GATEWAY(IPv6)

COMPUTER NAME

Computer name (device name on the network)
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9.9

Resetting the Instrument to Its Factory Default
Settings

Procedure

1.

XN SN

Press SYSTEM. The SYSTEM menu appears.

Tap More to display the More 4/4 menu.

Tap Parameter Initialize. A menu appears for setting the items to be initialized.
Select the initialization type according to the items you want to initialize.

Tap Execute. Initialization is executed.
To cancel, tap Cancel.

'|R:| Function '|‘:| Function '|§:| Function
Optical
IAlignment

Parameter
Clear

—Initialize parameters.

o

[Wavelength J
Calibration
'Wavelength Cal Data e . . .
shift ofm“m cear  ——Initialize calibration data.
Level Shift [All Clear '| . . .
000048 —J—Inltlallze parameters and calibration data.

Initialize

Parameter J

Test Mode

3
]

Wavelength
in

ir I
= |
More 1/4 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 Ato 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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9.9 Resetting the Instrument to Its Factory Default Settings

The default values for each setting are shown below.

SWEEP

Function Default value Maximum value | Minimum value
Sweep Marker L1-L2 (Off/On) Off - -
Sweep Interval Minimum=0 99999 Minimum=0

CENTER
Function Default value Maximum value Minimum value
Center (nm) 2450.000 3400.000 1500.000
(Center (THz)) (144.0179) (200.0000) (88.0000)
(Center (cm-1)) (4803.922) (6667.000) (2941.000)
Start (nm) 1500.000 3400.000 600.000
(Start (THZz)) (88.1743) (200.0000) (32.0000)
(Start (cm-1)) (2941.176) (6667..000) (1078.000)
Stop (nm) 3400.000 4350.000 1500.000
(Stop (THz)) (199.8616) (256.0000) (88.0000)
(Stop (cm-1)) (6666.667) (8530.000) (2941.000)
AUTO CENTER Off/On Off - -
SPAN
Function Default value Maximum value Minimum value
Span (nm) 1900.0 1900.0 0/0.5
(Span (THz)) (111.69) (112.00) (0/0.01)
(Span (cm-1)) (3725.5) (3726.0) (0/0.5)
Start (nm) 1500.000 3400.000 550.000
(Start (THz)) (88.1743) (200.0000) (32.0000)
(Start (cm-1)) (2941.176) (6667..000) (1078.000)
Stop (nm) 3400.000 4350.000 1500.000
(Stop (THz)) (199.8616) (256.0000) (88.0000)
(Stop (cm-1)) (6666.667) (8530.000) (2941.000)
Onm Sweep Time Minimum 50 Minimum

IM AQ6376E-01EN
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9.9 Resetting the Instrument to Its Factory Default Settings

LEVEL
Function Default value Maximum value | Minimum value
-10.0 (Log) 30.0 (Log) -90.0 (Log)
Reference Level (100 uW (Linear)) (1000 mW (Linear))((1.00 pW (Linear))
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 10.0, Off 125.0 0.5
Offset Level 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
Resolution (nm) 1 2 0.1
Sensitivity Select N/AUTO - -
e Approx. —58 -48 =77
(Sd(g];')tw'ty Level (varies depending on the|(varies depending on|(varies depending on
instrument) the instrument) the instrument)
Average Times 1 999 1
Sampling Points (Auto) Auto - -
. . Calculation value of
Sampling Points <Sampling Points Auto> 200001 101
Sampling Interval (nm) <S(;";‘]'1°p‘|‘i'r?g°;o‘i’rifil?t‘;> SPAN/100 0.003
Pulse Light Measure Off - -
Edge (Rise/Fall) RISE - -
. . Delay (us) 0 1000 0
Trigger Setting Trig Input Mode Smpl Trig
Trig Output Mode Off
Horizontal Scale (nm/THz) nm - -
Smoothing (Off/On) Off - -
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9.9 Resetting the Instrument to Its Factory Default Settings

ZOOM

Function Default value Maximum value Minimum value
Zoom Center (nm) 2450.000 3400.000 1500.000
(Zoom Center (THz)) (144.0179) (200.0000) (88.0000)
(Zoom Center (cm™)) (4803.922) (6667.000) (2941.000)
Zoom Span (nm) 1900.0 1900.0 0.1
(Zoom Span (THz)) (111.69) (112.00) (0.01)
(Zoom Span (cm™)) (3725.5) (3726.0) (0.1)
Zoom Start (nm) 1500.000 3399.950 550.000
(Zoom Start (THz)) (88.1743) (199.9950) (32.0000)
(Zoom Start (cm™)) (2941.176) (6666.950) (1078.000)
Zoom Stop (nm) 3399.900 4350.000 1500.050
(Zoom Stop (THz)) (199.8616) (256.0000) (88.0050)
(Zoom Stop (cm™)) (6666.667) (8530.000) (2941.050)
Overview Display (Off/L/R) R - -

IM AQ6376E-01EN
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9.9 Resetting the Instrument to Its Factory Default Settings

TRACE
Function Default value Maximum Minimum
value value
Active Trace (A/B/C/D/E/F/G) A - -
View DISP ) )
(B, C, D, E, F, G: BLANK)
FIX TRACE B/C/D/E/FIG - -
Max Hold
Hold (B, D, E: Min Hold - -
C, E, G: Max Hold)
Roll Average 2 100 2
Log Math C=A-B(LOG) - -
Caledlate C i ear 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 FITA) - -
(Threshold) (20) 99 0
(Curve Fit) (Operation Area) (ALL) - -
CalculateG
(Fitting Algorithm) (GAUSS) - -
(G=PKCVFITA) - -
(Threshold) (20) 99 0
(Peak
Curve Fit) | (Operation Area) (ALL) - -
(Fitting Algorithm) (GAUSS) - -
Source Trace A - -
Trace Copy —
Destination Trace B - -
Label /I AQ6376E OPTICAL i i
SPECTRUM ANALYZER //
Noise Mask OFF - -
Mask Line (VERT/HRZN) HRZN - -
Trace Highlight Off - -
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9.9 Resetting the Instrument to Its Factory Default Settings

MARKER
Function Default value Maximum value Minimum value
Maker Active (Off/On) Off - -
(Set Marker) | (Set) 1 1024 1
(Marker Setting) Normal Maker
WL=3400.0000 WL=1500.0000
Line Marker 1 (Off/On) Off (FREQ=199.86164) (FREQ=88.17425)
(WNUM=6666.6667) (WNUM=2941.1765)
WL=3400.0000 WL=1500.0000
Line Marker 2 (Off/On) Off (FREQ=199.86164) (FREQ=88.17425)
(WNUM=6666.6667) (WNUM=2941.1765)
. LOG=50.00 LOG=-210.00
Line Marker 3 (Off/On) Off (LINEAR=1.000E+05 mW)|  (LINEAR=0.000pW)
. LOG=50.00 LOG=-210.00
Line Marker 4 (Off/On) Off (LINEAR=1.000E+05 mW)|  (LINEAR=0.000pW)
Marker Display Offset - -
Marker Auto Update (Off/On) Off - -
Marker Unit (nm/THz) nm - -
Search/Ana Marker L1-L2 (Off/On) Off - -
Search/Ana Zoom Area Off/On On - -
Sweep Marker L1-L2 (Off/On) Off - -
PEAK SEARCH
Function Default value Maximum value | Minimum value
Peak Search On - -
Bottom Search Off - -
Set Marker 1 1024 1
Auto Search (Off/On) Off - -
Mode Diff 3.00 50.00 0.01
Search/Ana Marker L1-L2 (Off/On) Off - -
Search/Ana Zoom Area (Off/On) On - -
Search Mode SINGL/MULTI SINGL - -
Multi Search Setting EZ:ECO(SVL AVE) 58\'/30 99;99 0'?1
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9.9 Resetting the Instrument to Its Factory Default Settings

ANALYSIS
Function Default value Maximum value | Minimum value
Spec Width THRESH - -
Analysis 1 DFB-LD - -
Analysis 2 WDM - -
Spec Width Thresh 3.00 50.00 0.01
TRACE&TABLE/TABLE/
(Switch Display) | TRACE/GRAPH&TABLE/ TRACE&TABLE - -
GRAPH
Auto Analysis (Off/On) Off - -
Search/Ana L1-L2 (Off/On) Off - -
Search/Ana Zoom Area (Off/On) On - -
Start 1528.773 3399.998 1500.000
. , Stop 1560.606 3399.998 1500.000
Grid Setting
Reference Frequency 192.10 200.00 88.00
Spacing 50.000 999.999 0.100
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9.9 Resetting the Instrument to Its Factory Default Settings

Parameter Setting

Function Default value |[Maximum value/Minimum value
THRESH LEVEL 3.00 50.00 0.01
THRESH K 1.00 10.00 1.00
MODE FIT OFF B -
THRESH LEVEL1 3.00 50.00 0.01
ENVELOPE THRESH LEVEL2 13.00 50.00 0.01
K 1.00 10.00 1.00
THRESH LEVEL 20.00 50.00 0.01
RMS K 2.35 10.00 1.00
THRESH LEVEL 20.00 50.00 0.01
PEAKRMS K 2.35 10.00 1.00
THRESH LEVEL 3.00 50.00 0.01
NOTCH K 1.00 10.00 1.00
TYPE BOTTOM - -
ALGO (ENVELOPE/THRESH/
> RMS/P(K-RMS) THRESH - -
E - THRESH 20.00 50.00 0.01
o 8 (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 - -
o SMSR MASK 0.00 99.99 0.00
2 MODE DIFF 3.00 50.00 0.01
2 SIDE MODE POWER (TRACE
DATA/NORMALIZED ( TRACE DATA ) )
(BANDWIDTH) 0.10 1.00 0.01
ALGO (RMS/PK RMS) RMS - -
ale THRESH 20.00 50.00 0.01
5|2 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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9.9 Resetting the Instrument to Its Factory Default Settings

Function Default value |[Maximum value/Minimum value
T ALGO (ENVELOPE/THRESH/ PK-RMS - -
5 RMS/PK-RMS)
2 THRESH 20.00 50.00 0.01
= (THRESH2) 20.00 50.00 0.01
x K 2.35 10.00 1.00
ﬁ (MODE FIT (ON/OFF)) OFF - -
o MODE DIFF 3.00 50.00 0.01
- ALGO
5 (ENVELOPE/THRESH/RMS/PK-|  PK-RMS - -
z RMS)
= THRESH 20.00 50.00 0.01

- § (THRESH?2) 20.00 50.00 0.01

=12 K 2.35 10.00 1.00

= (MODE FIT (ON/OFF)) OFF - -
= MODE DIFF 3.00 50.00 0.01
20
5 % OFFSET LEVEL 0.00 10.00 -10.00
Fa

ALGO (ENVELOPE/THRESH/
_ RMSIPICRMS) PK-RMS ] ]
2 THRESH 20.00 50.00 0.01
W (THRESH?2) 20.00 50.00 0.01
O K 2.35 10.00 1.00
(MODE FIT (ON/OFF)) OFF - -
MODE DIFF 3.00 50.00 0.01
E Qk/l%(/)P(KEg\,\/AESL)OPE/THRESH/ THRESH ] ]
2 THRESH 3.00 50.00 0.01
= (THRESH2) 20.00 50.00 0.01
r K 1.00 10.00 1.00
ﬁ MODE FIT (ON/OFF) OFF - -
7 MODE DIFF 3.00 50.00 0.01
ALGO (ENVELOPE/THRESH/ RMS ] ]
al T RMS/PK-RMS)

1,9 THRESH 20.00 50.00 0.01
i (THRESH2 ) 20.00 50.00 0.01
=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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9.9 Resetting the Instrument to Its Factory Default Settings

Function Default value |Maximum value{Minimum value
THRESH LEVEL 20.0 99.9 0.1
4 Z
TSRS
zZE= Z
ZQFE MODE DIFF 3.0 50.0 0.1
T W
(@) g 2
DISPLAY MASK OFF 0.0 -100.0
o NOISE ALGO
= (AUTO-FIX/MANUAL-FIX/ AUTO-FIX - -
C AUTO-CTR/MANUAL-CTR/PIT)
7] NOISE AREA AUTO 10.00 0.01
5 (MASK AREA) - - -
E (FITTING ALGO (LINEAR/
-|o GAUSS/LORENZ/3RD LINEAR - -
5|2 POLY/4TH POLY/5TH POLY))
= |u NOISE BW 0.10 1.00 0.01
Z DUAL TRACE (ON/OFF) OFF - -
DISPLAY TYPE (ABSOLUTE/
e RELATIVE/ ABSOLUTE - -
= DRIFT(MEAS)/DRIFT(GRID))
m CH RELATION (OFFSET/
N SPACING) OFFSET - -
é REF CH HIGHEST 1024 1
2 OUTPUT SLOPE (ON/OFF) OFF - -
POINT DISPLAY (ON/OFF) ON - -
o SIGNAL POWER (PEAK/ ] ]
5z INTEGRAL) PEAK
IE
ou (INTEGRAL RANGE) 10.0 999.9 1.0
4 Z
mWOQ |THRESHLEVEL 20.0 99.9 0.1
zZE Z
Z O
i
5 W o MODE DIFF 3.0 50.0 0.1
o OFFSET(IN) 0.00 99.99 -99.99
Z OFFSET(OUT) 0.00 99.99 -99.99
5 ASE ALGO (AUTO-FIX/
® MANUAL-FIX/AUTO-CTR/ AUTO-FIX - -
8 MANUAL-CTR)
= FITTING AREA AUTO 10.00 0.01
L3 (MASK AREA) - - -
< S (FITTING ALGO (LINEAR/
5 | w GAUSS/LORENZ/3RD LINEAR - -
w5 POLY/4TH POLY/5TH POLY))
POINT DISPLAY ON/OFF ON - -
Zz
) RES BW (MEASURED/CAL ) )
= Q DATA) CAL DATA
w _j—=
Z>D |':
o w
2 @  |SHOT NOISE (ON/OFF) ON - -
(@]
o SIGNAL POWER (PEAK/ ] ]
& Z INTEGRAL) PEAK
=
ou (INTEGRAL RANGE) 10.0 999.9 1.0
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9.9 Resetting the Instrument to Its Factory Default Settings

Function Default value [Maximum value/Minimum value
Xm
i SW (ON/OFF) ON - -
o
Wi
329 SW (ON/OFF)) ON - -
[a ; lilJ
T SW (ON/OFF) ON - -
x o ALGO (THRESH/RMS) THRESH - -
Mz THRESH LEVEL 3.00 50.00 0.01
&o K 1.00 10.00 1.00
°z MODE FIT (ON/OFF) OFF - -
= MODE DIFF 3.00 50.00 0.01
« SW (ON/OFF) ON - -
a3 - ALGO (THRESH/RMS) THRESH - -
hEs THRESH LEVEL 3.00 50.00 0.01
= K 1.00 10.00 1.00
o MODE FIT (ON/OFF) OFF - -
MODE DIFF 3.00 50.00 0.01
Wz SW (ON/OFF) ON - -
e THRESH LEVEL 3.00 50.00 0.01
r = MODE DIFF 0.500 50.000 0.001
SW (ON/OFF) ON - -
ALGO (THRESH/PK LEVEL/
x GRID) THRESH - -
= THRESH LEVEL 3.00 50.00 0.01
2 K 1.00 10.00 1.00
el MODE FIT (ON/OFF) OFF - -
O MODE DIFF 3.00 50.00 0.01
CH SPACE 0.40 50.00 0.00
(SEARCH AREA) 0.01 10.00 0.01
3d
E> SW (ON/OFF) ON - -
8 _|
=
32
EY SW (ON/OFF) ON - -
ouw
0 Z
=
T SW (ON/OFF) ON - -
S| Q@
HWg ALGO (PEAK/BOTTOM) BOTTOM - -
o é g THRESH LEVEL 3.00 50.00 0.01
ST % MODE DIFF 3.00 50.00 0.01
T SW (ON/OFF) ON - -
OE ALGO (PEAK/BOTTOM) BOTTOM - -
= THRESH LEVEL 3.00 50.00 0.01
MODE DIFF 3.00 50.00 0.01
SW (ON/OFF) ON - -
X ALGO (PEAK/BOTTOM/
,<__f' BOTTOM LVL/GRID) BOTTOM i )
2 THRESH LEVEL 3.00 50.00 0.01
Q MODE DIFF 3.00 50.00 0.01
o CH SPACE 0.40 50.00 0.00
(SEARCH AREA) 0.01 10.00 0.01
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9.9 Resetting the Instrument to Its Factory Default Settings

Function Default value |[Maximum value/Minimum value
~ I [ALGO (PEAK/MEAN/GRID FIT/
P4 = - -
E 826 |orp) MEAN
5 § i |THRESH LEVEL 20.0 99.9 0.1
TES W | MODE DIFF 3.0 50.0 0.1
owZz z
Q" £ |(TESTBAND) 0.100 9.999 0.001
=
O
X Z W
é % @ SW (ON/OFF) ON - -
§ ~
Y|z E
LlExo SW ON/OFF ON - -
|10
Tl=EuW
L § Z
S W w
2 g oz THRESH LEVEL 3.0 50.0 0.1
=
@ &g SW (ON/OFF) ON - -
X! S | THRESH LEVEL -10.000 30.000 -90.000
000 SW (ON/OFF) ON - -
22% THRESH LEVEL 3.0 50.0 0.1
o o TEST BAND 0.20 99.99 0.01
§ SW (ON/OFF) ON - -
£ TEST BAND 0.20 99.99 0.01
Q' SW (ON/OFF) ON - -
oz SPACING 0.80 99.99 0.01
oF TEST BAND 0.20 99.99 0.01
I
> & |ALGO (BOTTOM/NOTCH(P)/ ] ]
g O £ Q |NOTCH(B)/GRID FIT/GRID) NOTCH(B)
zZQ g ﬁ THRESH LEVEL 20.0 99.9 0.1
5wz > |MODEDIFF 3.0 50.0 0.1
O ™ Z [(TEST BAND) 0.100 9.999 0.001
=
= O
o Zuw
e SW (ON/OFF) ON - -
ow -
m ~
<
=
T _ .,k |SW(ONOFF) ON ] ]
s =T w =
= 2524 |ALGO (NOTCH(P)NOTCH(B)) NOTCH(B) - -
MEERE
TR < | THRESH LEVEL 3.0 50.0 0.1
=
% %2 SW (ON/OFF) ON - -
©
X055 THRESH LEVEL -10.000 30.000 -90.000
5 SW (ON/OFF) ON - -
[aa
§ < z THRESH LEVEL 3.0 50.0 0.1
S o
o TEST BAND 0.20 99.99 0.01
§ SW (ON/OFF) ON - -
£ TEST BAND 0.20 99.99 0.01
A« SW (ON/OFF) ON - -
2 SPACING 0.80 99.99 0.01
or TEST BAND 0.20 99.99 0.01
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9.9 Resetting the Instrument to Its Factory Default Settings

FILE
. Maximum Minimum
Function Default value value value
DRIVE INT/EXT INT - -
Trace File Type Binary - -
All Trace |File Type CSv - -
) Black&White/ Color/Preset Color Color - -
Graphics -
File Type PNG - -
Date Time ON - -
g
% Label ON - -
Data Area ON - -
Data
Condition ON - -
Trace Data OFF - -
Write Mode Overwrite
Item Select Trace - -
Auto File Name (Num/Date) Num

9-38
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9.9

Resetting the Instrument to Its Factory Default Settings

SYSTEM

Function

Default value

Maximum value

Minimum value

Wavelength
Calibration

Built-in Source

ON

(External Laser) 1523.488, OFF 3400.000 1500.000
(External Gas Cell) 1530.372, OFF 3400.000 1500.000
Wavelength Shift 0.000 5.000 -5.000
Level Shift 0.000 60.000 -60.000
Wavelength in (Air/Vacuum) Vacuum - -
Remote Interface GP-IB - -
GP-IB |My Address 1 30 0
Setting | Command Format AQ6376E - -
o IPv4 SETTING AUTO - -
TCP/IP Setting
IPv6 SETTING DISABLE - -
o Remote Port No. 10001 65535 1024
£ |Command Format AQB376E - -
n .
x | Remote User Account anonymous - -
o
2 Remote Monitor Port (Off/On) On - -
9] .
Z  [Monitor Port No. 20001 (FIX) - -
Folder Sharing Disable
TIMEOUT Infinite 21600 0 (Infinite)
Trig Input Mode Smpl Trig - -
Trig Output Mode Off - -
— o|Auto Offset (Off/On) On - -
L9c
SRE
< O & |Interval 10 999 10
Uncal Warning (Off/On) On - -
§ Click (Off/On) On - -
N
@ | Warning (Off/On) On - -
Level Display Digit 2 3 1
Color Mode (Color/B&W) Color - -
Language English - -
YR-MO-DY On - -
Set  IMoDY-YR off i i
Clock
DY-MO-YR Off - -

*:WII 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.

Type Parameter range

Start frequency 125.0000~250.0000THz
Stop frequency 125.0000~250.0000THz
Reference frequency 125.00~250.00THz
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 (THRESH[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
AM=Kx (M —-NC)+A\C
AN =Kx (A2-NC)+A\C

* The spectral width is determined from the following equation.
AN =A2 - M

» Center wavelength AC is determined from the following equation.
AC=(A2+A\1)/2

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 aemoperTon U

\f\J = AN ("MODE FIT” OFF) ;%
L\\\ /41

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
(THRESH]IdB]), 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 (N1 =NC)+NC
N2 =K x (2= ANC) + NC

» The spectral width is determined from the following equation.
AN = A2 — M (when “MODE FIT” is ON)
AN = N2 — N1(when “MODE FIT” is OFF)

» Center wavelength AC is determined from the following equation.
AC = (A2 + A)/2 (when “MODE FIT” is ON)
AC = (N2 + N'1)/2 (when “MODE FIT” is OFF)

MODE displayed in the data area are to be the number of mode peaks between A1 and A2.
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Appendix 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
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

Three or more valid mode peaks

A

Threshold value

\i

IVAVAVETAVAV

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+A\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+A\1)/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

Threshold _

W

\N U

v

* 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 =

_ D 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 AQ6376E-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
\ A A

\/\J UV

(v

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

> Pix (Ai-Ac)?

> 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.
The rightmost wavelength located on the left of Amin and that crosses the level (LOG) of [LGmin
+ threshold value (THRESH[dB])| is assigned to AA.
Set the leftmost wavelength located on the right of Amin and that crosses the level (LOG) of
|[LGmin + threshold value (THRESH[dB])]| is assigned to AB.
New AA and AB are obtained by multiplying factor K.
NC=(AB+AA)/2
M=K x (AM-NC)+ANC
AB =K x (AB-ANC)+AC
» The notch width is determined from the following equation.
AN =ANA—-AB
» Center wavelength AC is determined from the following equation.
AC=(AA+AB)/2
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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)+AC
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
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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 function

The optical spectrum after the measurement of DFB-LD is used to analyze the SMSR (Side Mode
Suppression Ratio) of DFB-LD. The following table shows the details of SMSR analysis parameters.

Parameter |Abbreviation |Default value [Range Unit |Description
SMSR MODE [MODE SMSR1 SMSR1/SMSR2/ |- Execution mode during SMSR
SMSR3/SMSR4 measurement

SMSR MASK |MASK +0.00 0.00 to 99.99 nm Setting of near-peak mask
range during SMSR1 or SMSR3
measurement

SIDE MODE |- TRACE DATA |NORMALIZED or |- Whether to normalize the power

POWER TRACE DATA value of the side mode with the
resolution bandwidth

BANDWIDTH |- 0.10 0.01 to 3.00 nm Resolution bandwidth setting
(available only when SIDE MODE
NORM is ON)

MODE DIFF |- 3 0.01 to 50.00 dB Minimum value for peak/bottom

difference detection.

The algorithm differs depending on the SMSR mode.
The analysis algorithms of each mode are described below.

SMSR1
The main mode is defined as the highest mode peak. The side mode is defined as the highest
mode peak outside of the mask area.

Main mode (AA)
N
SMSR
Side mode
(AB)™> | n
| This mode peak is within the mask
area, so it is not the side mode.
N
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:
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 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
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Appendix 3 Details of Each Analytical Function

4. The levels (linear values) of AA and AB are assigned to LA and LB, respectively.
5. SMSR and AA are determined from the following equations.

SMSR=LA/LB

AN =AB - AA
SMSR3

The main mode is defined as the highest mode peak. The side modes are defined as the highest
mode peaks outside of the mask area—one on the left side and one on the right side of the mask

area.
Main mode (AA)
SMSR(L)
SMSR(R)
Side mode
(AB) ™
Side mode
v~ (AC)
N

MASK AREA

The analysis algorithm for the SMSR3 mode is as follows:
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 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

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

AANL) = AB — AA

AANR) = AC — NA
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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

AANR) = AC — NA
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Appendix 3 Details of Each Analytical Function

POWER analysis function

This function determines the total power by integrating the level values of the measured waveform.
Using the line marker search function and zoom area search function is convenient when
performing power analysis.

The following table shows the details of POWER analysis parameters.

Parameter Abbreviation |Default value |Range Unit |Description
POWER OFFSET|OFST 0.00 -10.00to 10.00 |(dB Compensation value in power
measurement

The algorithm is described below.
» The resolution bandwidth is determined for all display points.
(The values for Ax = ASHIFT + AOFST are determined through interpolation using a table.)
In the vacuum wavelength mode (MEAS WL AIR/VACUUM key under SET UP), the following
equation is used to obtain Ax.
AO=A+ASHIFT
Ax=AO/N(AO)+AOFST

If the X-axis display mode is frequency, the equation below is used to convert the resolution
bandwidth (frequency) Ri for all display points to wavelength values.
Ri=(AixAixRfi)/C
where  Ai:  Wavelength (nm) at each point
Rfi: Resolution bandwidth (THZz)
C: Speed of light in the vacuum (2.99792458 x 108[m/s])

» The resolution bandwidth for the ith point is assigned to Ri and the level to Li.
* The total power is determined from the following equation.

POWER = o 2N x Ll x POWEROFFSET

SAMPLE - 1

DFB-LD analysis function

The following parameters for DFB-LD light sources are analyzed collectively.
» -XdB WIDTH (Center WL/SPWD)

+ SMSR

+ RMS

+ POWER

+ OSNR
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Appendix 3 Details of Each Analytical Function

The following table shows the details of DFB-LD analysis parameters.

Parameter | Abbreviation |Default value |Range Unit |Description
ENVELOPE/
ALGO THRESH THRESH/RMS/PK- |- -
RMS
THRESH 20.00 0.01 to 50.00 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 B |-
SIDE MODE TRACE DATA/
POWER TRACE DATA | N 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 0.01 to 10.00 nm |-
MODE DIFF  |3.00 0.01 to 50.00 B |-
AUTO-FIX/
MANUAL-FIX/
NOISE ALGO |PIT AUTO-CTR/ - -
MANUAL-CTR/PIT
AUTO/
NOISE AREA |AUTO 0.01 to 10.00 nm |-
-/
MASKAREA |- 0.01 to 10.00 nm- -
OSNR
LINEAR/GAUSS/
FITTING LORENZ/3RD
ALGO LINEAR POLY/4TH S
POLY/5TH POLY
NOISE BW 0.10 0.01 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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Appendix 3 Details of Each Analytical Function

FP-LD analysis function

The following parameters for FP-LD light sources are analyzed collectively.
« SPECTRUM WIDTH

« MEAN WAVELENGTH
+ TOTAL POWER

+ MODE NO.

The following table shows the details of FP-LD analysis parameters.

Parameter Abbreviation |Default value |Range Unit | Description
ENVELOPE / THRESH /
ALGO PK-RMS RMS / PK-RMS -
THRESH 20 0.01 to 50.00 dB
Valid only when ALGO is
SPECTRUM THRESH2 20 0.01 to 50.00 dB ENVELOPE.
WIDTH
K 2.35 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE / THRESH /
ALGO PK-RMS RMS / PK-RMS -
THRESH 20 0.01 to 50.00 dB
Valid only when ALGO is
MEAN THRESH2 20 0.01 to 50.00 dB ENVELOPE.
WAVELENGTH
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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Appendix 3 Details of Each Analytical Function

LED analysis function
The following parameters for LED light sources are analyzed collectively.
+ SPECTRUM WIDTH

+ MEAN WAVELENGTH
+ TOTAL POWER

The following table shows the details of LED analysis parameters.

Parameter Abbreviation |Default value |Range Unit |Description
ENVELOPE / THRESH
ALGO THRESH /RMS / PK-RMS -
THRESH 3 0.01 to 50.00 dB
Valid only when ALGO is
SPECTRUM THRESH2 20 0.01 to 50.00 dB ENVELOPE.
WIDTH
K 1 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON/OFF - THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE / THRESH
ALGO RMS / RMS / PK-RMS )
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.
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Appendix 4 WDM Analysis Function

This function provides the analyses of noise level and SNR in each mode within the measurement
range of WDM waveforms.

Analysis Items

NO.: Channel number i

WAVELENGTH: Center wavelength Ai of the channel

LEVEL: Level (peak level - noise level) Li of the channel

OFFSET WL: Relative wavelength to the wavelength of the reference
channel (REF)

OFFSET LVL: Relative level to the level of the reference channel (REF)

SPACING: Wavelength spacing to the adjacent channel

LVL DIFF: Level difference from then adjacent channel

NOISE: Noise level LNi of the channel

SNR: SNR value SNi of the channel

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 0.11099.9 dB | Threshold value for channel detection.

MODE DIFE 30 0.11050.0 dB Mlnlmym value for peak/bottom difference during channel
detection.

DISPLAY OFF OFF, dBm Levels equal to or below this level are not detected as

MASK -100.0t0 0.0 WDM channels.
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Appendix 4 WDM Analysis Function

SNR Analysis Parameters

Parameter Default Range Unit | Description

AUTO-FIX
MANUAL-FIX
NOISE ALGO |AUTO-FIX AUTO-CTR | _ Selection of algorithms for noise level measurement.
MANUAL-
CTR

PIT

A range of waveform data for use in noise level
analysis is specified as a range centering on channel
wavelengths.

NOISE AREA 0.40nm 0.01t010.00 {nm [When N_ALGO is:
. AUTO-FIX: "AUTO"
. MANUAL-FIX: **.**
. AUTO-CTR: "Between Ch"
. MANUAL-CTR: "Between Ch"
. PIT: "PIT"
Specifies the signal optical spectrum range to be masked
within the waveform data, while using the channel
wavelength as its center.
When N_ALGO is:
. AUTO-FIX =
. MANUAL-FIX
When F_ALGO is LINEAR: =
MASK AREA 0.20nm 0.01t0 10.00 |nm Other cases: Parameter value input
. AUTO-CTR: =
. MANUAL-CTR
When F_ALGO is LINEAR: “~”
Other causes: Parameter value input
Limiter is applied during input to ensure NOISE AREA =
MASK AREA.
. PIT =
LINEAR
GAUSS
FITTING ALGO |LINEAR LORENZ - Selection of a fitting algorithm for obtaining noise levels.
3RD POLY
4TH POLY
5TH POLY

NOISE BW 0.10nm 0.01 t01.00 |[nm |Noise bandwidth setting.

OFF:  The active trace is analyzed.

ON: Wavelengths and levels are calculated from
TRACE A. Noise levels are calculated from
TRACE B.

DUAL TRACE |OFF ON/OFF
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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) ' P
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.
OFFSET This parameter is valid only when DISPLAY is set to
CH RELATION |OFFSET SPACING - ABSOLUTE.
OFFSET: Offset values by using one arbitrary
channel as the reference.
SPACING: Offset values compared to an
adjacent channel
Setting of the reference channel when CH RELATION
is set to OFFSET.
This parameter is valid only when DISPLAY is set to
HIGHEST ABSOLUTE and also when CH RELATION is set to
REF CH HIGHEST |, .es - OFFSET.
HIGHEST: A channel with the highest level is
used as the reference.
i The ****th channel is used as the reference.
MAX/MIN . . ) 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 ON/OFF ) ON/OFF of the function to display the data range used
DISPLAY for fitting into the waveform window.
Other settings
Parameter Default Range Unit | Description
Setting of the signal power calculation method
gg;vvé:i PEAK ::I’\IE'I'AI\E%R AL PEAK: Peak level value
INTEGRAL: Level value obtained by integration
Setting of the integral range for determining the signal
optical power
:QEESEAL 10.0 1.0 t0 999.9 GHz |Valid when the SIGNAL POWER setting is INTEGRAL.

If the set value is Af, the integral is calculated in the

range of channel center wavelength +Af.
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Appendix 4 WDM Analysis Function

Analysis Algorithm
Data range used in the fitting calculation
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Channel detection is performed on the measured waveform data according to the following
procedure.

All maximum points and minimum points are found to obtain mode peaks where peak/ bottom
differences between maximum points and minimum points on both sides are equal to or
greater than MODE DIFF.

Of the obtained mode peaks, only the ones whose level difference compared to the highest
peak is equal to or greater than THRESH are chosen. However, mode peaks with a level
difference equal to or less than DISPLAY MASK are excluded. The number of mode peaks
chosen in this manner is the number of channels N.

The wavelength N’i of each mode peak is determined.

The center wavelengths N'i of each mode peak that are 2 points down A[dB] to the left and
right from mode peak A'l are determined (where A[dB] is 3 dB or the MODE DIFF setting,

whichever is smaller).

The signal level LSi of each mode is determined according to the parameter SIGNAL POWER
setting.

For “PEAK”
LSi = Level LPi of each mode peak
For “INTEGRAL”

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)
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Appendix 4 WDM Analysis Function

70.

71.

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.

Li = LSi(linear) — LNi(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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Appendix 4 WDM Analysis Function

Automatic parameter setting function

This instrument has a function that automatically configures the noise area and mask area settings.
To perform automatic setting, set the algorithm to AUTO-FIX, AUTO-CTR, or PIT.

AUTO-FIX

* Noise Algorithm
The left and right noise areas (NA_Ri, NA_Li) of each channel are determined according to the
number of detected WDM channels as follows:

When the number of WDM channels “n” is 1

The measurement resolution of SNi calculation trace and the value of the noise measurement
point NOISE AREA in accordance with the resolution are determined internally, and then the
values are found from the following equations.

NA_Ri=Ai+NOISE AREA

NA_Li= Ai — NOISE AREA

When the number of WDM channels “n” is 2 or more

The channel spacing of each channel (spacing of Ai.) is determined. With the minimum
spacing assigned to SPACING and using NOISE AREA = SPACING / 2, the NOISE AREA is
determined using the following equation.

NA_Ri=Ai+NOISE AREA(i=1,2,...,n)

NA_Li=Ai—NOISEAREA(i=1,2,...,n)

* Fitting algorithm
When AUTO-FIX is selected, LINEAR is used for the fitting algorithm. The details of the
calculation are as follows:

Note

ELi and ERi are determined as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

The data of the straight line connecting the two points of ELi and ERIi is used to fill the inside
of the fitting range.

The level of Ai of the data generated in the fitting is assigned to the noise level LNi.

Because LINEAR is used, it is not possible to set mask areas.
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Appendix 4 WDM Analysis Function

AUTO-CTR

* Noise Algorithm
The left and right noise areas (NA_Ri, NA_Li) of each channel are determined according to the
number of detected WDM channels as follows (while treating the center points between channels
as NA_Ri and NA_Li).

When the number of WDM channels “n” is 1

The measurement resolution of SNi calculation trace and the value of the noise measurement
point NOISE AREA in accordance with the resolution are determined internally, and then the
values are found from the following equations.

NA_Ri=Ai+NOISE AREA

NA_Li = Ai — NOISE AREA

When the number of WDM channels “n” is 2 or more

AN1 = (3A1 = A2)/2

i=2,3,...,n

ANi = (Ai — Ai-1)/2

ANNn+1 = (3An — An-1)/2

When the above values are calculated, the following results will be obtained.
i=1,2,...,n

NA_Li=ANi

NA_Ri=ANi+1

* Fitting algorithm

When AUTO-CTR is selected, LINEAR is used for the fitting algorithm. The details of the

calculation are as follows:

» ELi and ERi are determined as the level (LOG) of each position of the noise areas NA_Li and
NA_RI.

» The data of the straight line connecting the two points of ELi and ERi is used to fill the inside
of the fitting range.

» The level of Ai of the data generated in the fitting is assigned to the noise level LNi.

Note

Because LINEAR is used, it is not possible to set mask areas.
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Appendix 4 WDM Analysis Function

PIT

Noise Algorithm

For each channel, the minimum level position in the area up to the next channel is determined
from the measured waveform and used as NOISE AREA.

For the left-most and right-most channels, the internal NOISE AREA is used for the outer NOISE
AREA.

When the number of WDM channels “n” is 1

The measurement resolution of SNi calculation trace and the value of the noise measurement
point NOISE AREA in accordance with the resolution are determined internally, and then the
values are found from the following equations.

NA_Ri = Ai + NOISE AREA

NA_Li = Ai — NOISE AREA

When the number of WDM channels “n” is 2 or more
i=1
NA_Li = Ai — (ANi — Ai)
NA_Ri=ANi
i=2,3,...,n-1
NA_Li=AN(i - 1)
NA_Ri=ANi
i=n
NA_Li=AN(i-1)
NA_Ri = Ai + (Ai — AN(i-1))

* Fitting algorithm
When PIT is selected, LINEAR is used for the fitting algorithm. The details of the calculation are

Note

as follows:

ELi and ERi are determined as the level (LOG) of each position of the noise areas NA_Li and
NA_RI.

The data of the straight line connecting the two points of ELi and ERi is used to fill the inside
of the fitting range.

The level of Ai of the data generated in the fitting is assigned to the noise level LNi.

Because LINEAR is used, it is not possible to set mask areas.
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Appendix 4 WDM Analysis Function

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
\ \
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Appendix 4 WDM Analysis Function

Items to be Displayed When DISPLAY is Set

ABSOLUTE
Results of analyses are displayed with absolute values.

Explanations of displayed items

NO: Channel number
WAVELENGTH: Center wavelength Ai of the channel
LEVEL: Level (peak level — noise level) of the channel

OFFSET WL: Relative wavelength to the wavelength of the reference
channel (REF)
OFFSET LEVEL: Level relative to the wavelength of the reference channel

(REF)
SPACING: Wavelength spacing to the adjacent channel
LEVEL DIFF: Level difference from then adjacent channel
NOISE: Noise level of the channel
SNR: 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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Appendix 4 WDM Analysis Function

RELATIVE

Of the analytical results, wavelength values are displayed as relative values to the values in the grid

table.

* Explanations of displayed items

NO:

GRID WL:
MEAS WL:
REL WL:
MEAS LEVEL:
NOISE:

SNR:

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

IM AQ6376E-01EN
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Appendix 4 WDM Analysis Function

DRIFT(MEAS)
Wavelengths measured previously are used as references to display wavelength/level changes
(drifts).

* 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.

* Explanations of displayed items

NO:

GRID WL:

MEAS WL:

DIFF MAX (wavelength):

DIFF MIN (wavelength):
REF LVL:

MEAS LVL:

DIFF MAX (level):

DIFF MIN (level):

Channel number

Reference wavelength of the channel (grid wavelength)

Center wavelength Ai of the channel

Maximum value of the relative wavelength to the reference
wavelength of the channel

Minimum value of the relative wavelength to the reference
wavelength of the channel

Reference level of the channel (previous measurement level)
Measurement level of the channel

Maximum value of the relative level to the reference level of the
channel

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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Appendix 5 Optical Amp Analysis Function

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 0.11099.9 dB Threshold value for channel detection.

MODE DIFF  |3.0 0.1 10 50.0 dB Mlnlmym 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 to0 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”
* 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.

MASKAREA [0.20nm |0.01to 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.
Sets the method for calculating the measurement
resolution RBi of each channel.
MEASURED MEASURED: The value of the THRESH 3dB width is
RES BW CAL DATA CAL DATA ) determined from the TRACE B waveform.
CAL DATA: The resolution bandwidth stored in the
instrument is determined.
Selects whether the Shot Noise component is included in
SHOT NOISE  |ON ON/ OFF ) the.calculatlon of the NF value.
ON: Included.
OFF:  Not included.
Other settings
Parameter Default Range Unit |Description
Setting of the signal power calculation method
ﬁl(g;v’:l/é; PEAK :?\IETAI\EER 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 [GHz].

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)

N(MP | N°  LASE AMPI 1
hxc? * RBi Gi Gi

NFi = (SHOT NOIZE parameter: ON)

)2 .3 .
':(X)“gz X % X —LASEE;AMP' (SHOT NOIZE parameter: OFF)

NFi =
* NF value (during the vacuum wavelength mode)

1 A LASE AWPI 1

hxc? XRei X Gi el (SHOT NOIZE parameter: ON)

NFi =

i _ LASE_AMPI
NFi = + )1( 2 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
e 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 = (3M1 = A2)/2
i=2,3,...,n
ANi=(Ai+Ai-1)/2
ANn+1 = (3\ = 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. ltems and algorithms for
analysis are the same as in the AQ6317 series.

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 ON or OFF |- Display ON/OFF switch
PEAL WL SW ON ON or 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 :
[ERESH 13,00 0.01t050.00|dB | Threshold value for channel detection.
RMS : 3.00
CENTER K PE)”;ESH " 140010 1000. |Multiplying factor
WAVELENGTH RMS : - ' ' Valid only when ALGO is THRESH.
THRESH : Whether “half of maximum point” is set
MODE FIT |OFF ON or OFF |- to the mode peak.
RMS : - Valid only when ALGO is THRESH.
MODE THRESH : Minimum value of the peak/bottom
DIFE 3.00 0.01t0 50.0 |[dB difference during channel detection.
RMS : - Valid only when ALGO is THRESH.
SW ON ONor OFF |- Display ON/OFF switch
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS - width.
SPECTRUM  |THResH | HRESH: ,
3.00 0.01 to 50.00 |dB Threshold value for channel detection.
WIDTH LEVEL
RMS : 3.00
THRESH : I
Multiplying factor
K ;{,&% . 1.001010.00- Valid only when ALGO is THRESH.
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Item Parameter |Default Range Unit |Description
THRESH : Whether “half of maximum point” is set
MODE FIT |OFF ONor OFF |- to the mode peak.
SPECTRUM RMS : - Valid only when ALGO is THRESH.
WIDTH MODE THRESH : Minimum value of the peak/bottom
DIEE 3.00 0.01~50.0 dB difference during channel detection.
RMS : - Valid only when ALGO is THRESH.
SW ON ONor OFF |- Display ON/OFF switch
THRESH .
RIPPLE WIDTH | LEVEL 3 0.1t050.0 |dB Threshold value for channel detection.
MODE - Minimum value for peak/bottom
DIFF 0.5 0.001~50.0 |dB difference during channel detection.
SW ON ONor OFF |- Display ON/OFF switch
THRESH . .
ALGO THRESH PK LEVEL |- Sglectlon of algorithm for spectrum
width.
GRID
THRESH :
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: - 1.001010.00 - 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.
GRID : - Valid only when ALGO is THRESH.
THRESH - Minimum value of the peak/bottom
MODE 3.00 . . .
DIEE PK LEVEL: - 0.01~50.0 - difference during channel detection.
' Valid only when ALGO is THRESH.
GRID : -
CH SPACE (0.4 0.00to nm Channel spacing setting.
50.00
SEARCH Analysis range setting.
AREA 0.01 0.01t010.00 /M |\, i only when ALGO is GRID.
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Description

(5)CROSS (5)CROSS

(1)PEAK LEVEL
+ (2PEAK WL

A a

/' A
(6)RIPPLE¢ / U J
TH[dB]

>

TALK (4)SPEC WIDTH TALK

<
l<

(
(
(
(
(

/ \
(3)MEAN WL
| Acs [nm] 1 Acs [nm] |
1) Peak level (PEAK LEVEL) value of the level at the waveform peak position
2) Peak wavelength (PEAK WL) value of the wavelength at the waveform peak position

3) Center wavelength (MEAN WL): value of the center wavelength at the threshold value TH
4) Spectrum width (SPEC WIDTH): spectrum width at the threshold value TH
5) Cross talk (CROSS TALK)

In the case of THRESH / PEAK LVL algorithms

The value of the level on the reference wavelength (MEAN WL for THRESH and PEAK WL

for PEAK LVL) is determined. Also, the value of the level at the wavelength which is +ACH
SPACE[nm] away from the reference wavelength is determined. Then, the difference in level
value between the two is assumed to be the cross talk.

In the case of ITU-T algorithms

The ITU-T grid wavelength, which is nearest to the peak wavelength, is assigned to the
reference wavelength. The difference between the bottom level within the range of the reference
wavelength +ASEARCH AREA[nm] and the peak level within the range of the position +tACH
SPACE[nm] away from the reference wavelength tASEARCH AREA[nm] are assumed to be the
cross talk.

(6) Ripple width (RIPPLE)

Note

A spectrum width search is performed. The value of the peak level — bottom level within the
obtained spectrum width is assumed to be the ripple width.

* Unless the parameter “MODE DIFF” is set to a value smaller than uneven portions of a waveform
regarded as a ripple, RIPPLE = 0 will result.
* RIPPLE = 0 if the parameter setting is “THRESH” < “MODE DIFF”
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FILTER BOTTOM analysis function

This function analyzes collectively the measured waveforms of optical filters via multiple
parameters.

It is used for filter analysis if the number of modes is one. Items and algorithms for analysis are the
same as in the AQ6317 series.

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
SwW 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 0.011050.00 dB difference during channel detection.
NOTCH WIDTH |SW ON ON or OFF - Display ON/OFF switch
ALGO BOTTOM | PEAK BOTTOM |- fv(iac:(ta:tlon 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\DAIIO:IE:)E 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
PEAK BOTTOM Selection of algorithm for spectrum
ALGO BOTTOM |BOTTOMLVL |- . 9 pectru
width.
GRID
THRESH Minimum value for peak/bottom
CROSS TALK LEVEL 3.00 0.01 to 50.00 dB |difference during channel detection.
Valid when ALGO is PEAK/ BOTTOM.
MODE ) Multiplying factor
DIFF 3.00 0010 50.0 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 0.01t010.00 1M1\, 1i4 only when ALGO is GRID.
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Description
Acs [nm] Acs [nm]
— [\_/
(5)CROSS
(5);::3(33 (4)NOTCH WD CROS
(3)MEAN WL
TH[dB]
- AR

(1)BOTTOM LVL (2)BOTTOM WL
(1) Bottom level (BTM LVL) Value of level at the waveform bottom position
(2) Bottom wavelength (BTM WL) Value of wavelength at the waveform bottom position
(3) Center wavelength (MEAN WL) Value of center wavelength at the threshold value TH
(4) Notch width (NOTCH WD) Notch width at the threshold value TH
(5) Cross talk (CRS TALK)
* In the case of PEAK/BOTTOM/BOTTOM LVL algorithms

The level value at the reference wavelength (MEAN WL for PEAK/BOTTOM, BOTTOM WL for
BOTTOM LVL) is determined. Also, the level value at the wavelength which is +ACH SPACE[nm]
away from the reference wavelength is determined. Then, the difference in level value between
the two is assumed to be the cross talk.

* In the case of ITU-T algorithms
The ITU-T grid wavelength, which is nearest the bottom wavelength, is assigned to the reference
wavelength. The difference between the peak level within the range of the reference wavelength
+ASEARCH AREA[nm] and the bottom level within the range of the position £ACH SPACE[nm]
away from the reference wavelength +ASEARCH AREA[nm] is assumed to be the cross talk.
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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:’ﬁ_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 to 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
SW 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 0.1to0 50.0 dB
TEST BAND 0.20 0.01 t0 99.99 nm
Ripple SW ON ON / OFF -
TEST BAND 0.20 0.01 to 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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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 THRESHI[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
xd Port A
f——# L
)
o
o
>
Q
-
77777777777 / ___-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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XdB stop band

%

xdB stop-band

X

Level [dB]

Parameter
e THRESH

Procedure

Ai
nominal wavelength

Port A

Wavelength

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 Mlnlmuﬁl Level| ‘PortA
;in Test B‘gnd
o xdB |
=
3 l
P
o
-
,,,,,,,,,,,,, e Port B
N " xdB Passband
_Ai 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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Ripple
Test Band
Maximum Level o
in Test Band Ripple )
DY Port A
Minimum Level
_ in Test Band
1]
k=
©
>
Q
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Port B
Ai Wavelength
nominal wavelength
Parameter
« 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’l — LB'i
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Cross Talk

Test Band Minimum Level
M in Te/st Band

AW

Port A

Cross Talk(R)

Maximpim Level
in Test Band

Level [dB]

~~~~~~~~~~~ " “..__-PortB
Test Band
Spacing Ai Spacing Wavelength

nominal wavelength

Parameter
« SPACING
e 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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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

Nominal Wavelength
Bottom Wavelength/Level
xdB Notch Width/Center

Wavelength
xdB stop-band

xdB Elimination band

Description

Reference wavelength/frequency of each channel.
Peak wavelength/frequency and level of each channel.
xdB notch width of each channel and its center wavelength/frequency.

Wavelength width/frequency width across xdB of each channel.

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/ SW 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
SW 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 0.11t050.0 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
SW ON ON/OFF -
Cross Talk SPACING 0.80 0.01 to 99.99 nm
TEST BAND 0.20 0.01 t0 99.99 nm
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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.
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* 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

" PortB

/ 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 [dB]

Ai-1

Mode Bottorn/

Level peak
between _ Ai-1 and Ai+1

/ k\\k/'

Mode

Bottom Ai

Mode Bottom

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

)
K=
©
>
O
|
xd
xdB stop-band
Ai Wavelength
nominal wavelength
Parameter
+ THRESH
Procedure

~~PortB

Port A

* 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.

e XdB_ELIMINATION BAND

NN
/\xdB Elimnation
/ band A

o
S,
©
> ‘
() \
- | /
l Maximum Level

v 7 in Test Band Port A

\\\ /_,f \\\ '/,f

(v \V4

Test Band
Ai Wavelength

nominal wavelength

Parameter
e THRESH
e 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

Level [dB]

- PortB

Test Band Maximum Level
/ in Test Band
K | / Port A
S~ 7 S NN
\/  Ripple/
Minimum Level—1" ‘
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
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Appendix 6 Optical Filter Analysis Function

* CROOS TALK

Test Band
\J/\/ e ,\ 7~ PortB

— ! , | Minimum Level
1] i | .
3 Cr?ss TaIk(L)}, ;} in Test Band
— i ! !
g ‘1 ;‘ Cross Talk(R)|
\ | | |
3 \ /| (TestBand| | | |
'\\ ] < I ‘\\ /
| / 4 /
| N V4 4 I~/ Port A
\ / \ /
\ 7 1
\/ AV

Maximum Level in Test

Band |
Spacing ) Spacing = 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

IM AQ6376E-01EN



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 sweep (3.2)
— Single sweep (3.2)

— Sweep stop (3.2)

— Sweeping between line markers (3.2, 4.1, 6.1)

CEN

™ Function

— Sweep interval (3.2)

TER

Center wavelength (frequency or wavenumber) setting (2.1)

S(ETSOO_OOOW— Measurement start wavelength (frequency or wavenumber) setting (2.1)

Sm;oo_oomm— Measurement stop wavelength (frequency or wavenumber setting (2.1)

Dl Setting the center wavelength (frequency or wavenumber) to the peak

Mean WL
-> Center

wavelength (frequency or wavenumber) (2.1)

[Auto Center

on

Setting the center wavelength (frequency or wavenumber) to the
THRESH 3 dB center wavelength of the measured waveform (2.1)

Sets the center wavelength (frequency) to the peak wavelength

(frequency or wavenumber) for each sweep (2.1)

Assigning the current scale to the measurement scale of the

|:| next sweep (2.1)

SPAN

™ Function

Sweep span setting (2.1)

S(ETSOO_OOOW— Measurement start wavelength (frequency or wavenumber) setting (2.1)

Sm;oo_oomm_ Measurement stop wavelength (frequency or wavenumber) setting (2.1)

™
-> Span

im
Minimum|

Onm Sweep
Time

— Setting the sweep span to RMS 20dB width of the measured waveform x 6 (2.1)

— Setting the screen range measurement time for 0 nm sweep (6.9)

w~ +— Assigning the current scale to the measurement scale of the next sweep (2.1)
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Appendix 7 Function Menu Tree Diagram

LEVEL

LEVEL (1/2) LEVEL (2/2)

Function 'h Function " Function
T L 12

R B/

Main Scale
Initialize

0 N O 0ok WN =

B e e Y= N S (o]
A WO DN =2 O

15

-More 172 More 2/2

IV scale
ISemng

Reference level setting (2.5)

LOG scale setting (2.5)

Linear scale setting (2.5)

Linear scale bottom settings (2.5)

Setting the peak level to the reference level (2.5)
Automatic setting of reference level (2.5)

Vertical scale unit setting (2.5)

Main scale initialization

Setting the sub scale to LOG (2.6)

Setting the sub scale to LINEAR (2.6)

Setting the sub scale to % (2.6)

Linear sub scale bottom setting or offset level setting for LOG (2.6)
Automatic scaling of sub scale (2.6)

Vertical scale setting (2.5)

14-1 Number of divisions in the level axis (2.5)

14-2 Reference level position on the screen (2.5)
14-3 Reference level position on the sub scale (2.6)
Sub scale initialization
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SETUP (1/2) SETUP (2/2)
™ Function ™ Function
Resolution 1 Pulse Light
} eeeeee
0.1nm off
Sersity 2 — > [laa B
MiD)
Averag 3 FHorizonta
1 nm
4 £ 7-
100.0ms| 7-4
mer + 5 o T 75
1001 Posi
Isna(:sglng __6 Smoothing N 10 Fdge
0.0100nm| Biion Rise[RUI 8-1
Delay
ol 8-2
Gewp “ Toret 1 g 3
Smpl Tri
off

N —

N o o bW

Measurement resolution setting (2.2)
Measurement sensitivity settings (2.4)
2-1 Measurement sensitivity selection (2.4)
2-2 Measurement sensitivity level setting (2.4)
Average times setting (2.7)

Automatic sampling points setting (2.3)
Manual sampling points setting (2.3)
Sampling interval setting (2.3)

Pulse light measurement settings (3.3)
7-1 Pulse light measurement OFF (3.3)
7-2 Peak hold time setting (3.3)

7-3 External trigger mode setting (3.3)
7-4 Gate mode setting (3.3)

7-5 Gate signal logic 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)
Smoothing (2.7)
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Appendix 7 Function Menu Tree Diagram

ZOOM

'E Function

Zoom Span
10.0nm|
'Zoom Start
1551.135nm|
Zoom Stop.
1561.135nm|
Peak

->Zoom Ctr  —4——

Overview
Display —
off L

View Scale
-> Measurs

Initialize

FILE

™ Function
ave

B

Load

Item Select

Trace]

[Auto

FileName |
I Datd

Setting the center wavelength (frequency or wavenumber) of
the zoom display (4.1)
Setting the span of the zoom display (4.1)

Setting the start point of the zoom display (4.1)

Setting the stop point of the zoom display (4.1)

Setting the peak position to the center of the zoom display (4.1)
Setting the display position of the overview (4.1)

Setting the size of the overview (4.1)

Initializing the display scale (4.1)

31
32
33
34
35

Saving data (7.2 to 7.6)

Loading data (7.2, 7.3, 7.5)

Setting the target item(7.2 to 7.6)

Setting the method of assigning file names (7.2 to 7.6)
Removing the USB storage device (7.1)

File operation (7.7)
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Appendix 7 Function Menu Tree Diagram

TRACE(More 1/2)

™ Function
|Active Trace [Active Trace C=A-B(LOG) C=A+B(LIN)
M@BCDEFG 1 ABEDEFG
[View A 2 [View C C=B-A(LOG) C=A-B(LIN)
RIS BLANK| DISP
3 [Write C C=A+B(LOG) C=B-A(LIN)
4 Fix C E_:Lk(A/E)
1.0000|
5 Hold C E:Lk(E/A)
Max Hold 1.0000|
Roll AverageA ] G Roll Average C

2|

]
| Trace List 8
M

[Active Trace F=C-D(LOG) F=Pwr/NBW A
ABCDERG F=C+D(LIN)
[View F F=D-C(LOG) F=Pwr/NBW B
DIsP F=C-D(LIN)
[Write F F=C+D(LOG) F=Pwr/NBW C
F=Pwr/NBW A e
Fix F F=D-E(LOG) F=Pwr/NBW D
F=D+E(LIN)
Hold F F=E-D(LOG) F=Pwr/NBW E
Min Hold| ELET)
Roll Average F F=D+E(LOG)
F=E-D(LIN)
—

| Trace List /Eandwid(h
0.1nm|

[Active Trace
ABCDEFE > - )
_ G=C+F(LIN)
View G Linear Math 7.2 G=F-C(LOG)
DisP ENN
. ——— G=C-FILIN) e
Write G Norars 74 G=C+F(LOG) G=CRV FITA
- GZNORM A ——— G=F-C(LIN) =
FixG o 7.5 G=E-F(LOG) G=CRVFITB
-0 — G=PKCVFITA
G=CRV AT A [ — G=E+F(LIN) [ —
Hold G ook 7.6 G=F-E(LOG) G=CRV FITC
Curve Fit -0 ] (G=PKCVFIT B
Max Hold| GoPKCVFIT A N
e —— G=E-F(LIN) G=NORM A e ———
Roll Average G G=E+F(LOG) G=MKR FIT
G=PKCVFITC
2 ——
G=F-ELIN
> L Threshold
20dB
[Trace List Gperation
Area
Al Threshold
L™
Fitting 20dB|
|Algorithm Speration >
GAUSS ©
AL T
(]
Fitting s
|Algorithm 2
GAUSS| =
X

Active tray setting (4.2)

Show/hide active trace setting (4.2)

Setting active trace to write mode (4.2)

Setting active trace to fixed mode (4.2)

Setting active trace to MAX/MIN hold mode (4.3)
Setting active trace sweeping to average mode (4.4)

D oA WN -
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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)

9 Function 9 Function

o] | f1—

Vi m acecie )

= 4 e L 4 g

R |

Max Hold|

R HRZN|

Roll Average A

~

|Trace
Highlight 6
off

(2006, B SV \V)

Copy trace (4.10)

1-1 Copy source trace setting (4.10)

1-2 Copy target trace setting (4.10)

1-3 Execute copy (4.10)

Trace clearing (4.10)

Label character input (IM AQ6376E-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 k}nek ' Marker
ar} _ Display -
off [ 1 Off Bl Offset] 13 4-1
Set Marker 2 Line ) Marker 14 Power
arker Auto Update  1— Density i
ol | o SHon 4-2
Line Marker Unit Integral
3 (v 15 i 43
jon nm) +25.0GHZ] B
Marker Line Search / Ana 16
Setting 4 — [Marker4 Marker L1-12 T
Normall Off Bl [ on|
Marker Marker L1-12 Search / Ana
-> Cent — 5 <'> Span —10 Zoomaea. T— 17
Eon
Marker Marker L1-.2 Sweep L
<,> ZoomCtr T 6 ->Zoom Span T 1 1 Marker L1-L2 1 8
Eion
Marker |
<,> e 17
AllMarker ] Line Marker | Bandwidth
Clear 8 Al Clear 12 4-4
0.1nm

A WODN -

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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Appendix 7 Function Menu Tree Diagram

PEAK SERACH
™ Function ™ Function
|Auto Search
gho— 9
Bottom Mode Diff
oo — 2 3.00d8] 10
glexl I:VEI
eard
3
N_exl Search Search / Ana
Right 14 Marker Lzon_ 11
Next Search S h / Ana
Left 5 Zoom Aron_ 12
-6
Search Mod
7 SIE vuLT| 13
(Al Marker Multi Search
Clear }— 8 Setting 14

HIES
R
HIE
B
E
©
©

(¢} A WON -

- =2 ©O© 00 N O

- O

Executing a peak search (4.9)

Executing a bottom search (4.9)

Moving the moving marker from the current position to the next peak/bottom value (4.9)
Moving the moving marker from the current position to the next peak/bottom value to the
right (4.9)

Moving the moving marker from the current position to the next peak/bottom value to the
left (4.9)

Setting moving markers to fixed markers (4.9)

Clearing fixed markers (4.9)

Clearing all displayed moving and fixed markers (4.9)

Turning on/off peak/bottom search each sweep (4.9)

Setting the minimum peak/bottom difference of the mode judgment reference (4.9)
Setting the peak search, bottom search, and analysis function ranges to between line
markers L1 and L2

(For both the MARKER and ANALYSIS menus) (4.9, 6.1)

Setting the peak search, bottom search, and analysis function ranges to within the zoom
span

(For both the MARKER and ANALYSIS menus) (4.9, 6.1)

Switching between the single and multi peak/bottom searches (4.9)

Setting the threshold and sort order of the multi search (4.9)
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ANALYSIS

™ Function

™ Function

na 9
110

= 11— 1528.7730m| 11-1
, Stop
1560.606nm| 11-2

oo
—11-3

R
Frequency |
192.10THz]

114

50.000GHz|

Execute 1
THRESH|

Spec Width
Thresh

3.00dB|

Spacing

1 Spectrum width analysis algorithm settings/execution (6.2)
2 Analysis function settings (6.3 to 6.5)
(DFB-LD, FP-LD, LED, SMSR, POWER)
3 Analysis function settings (6.5 to 6.8)
(WDM, FILTER-PK, FILTER-BTM, WDM FIL-PK, WDM FIL-BTM)
Executing the specified analysis (6.2 to 6.8)
Spectrum width analysis threshold setting (6.2)
Analysis parameter settings (6.2 to 6.8)
Editing the ANALYSIS2 analysis results display screen (6.6 to 6.8)
Turning on/off automatic analysis each sweep (6.2 to 6.8)
Setting the peak search, bottom search, and analysis function ranges to between line markers L1 and L2
(For both the MARKER and PEAK SEARCH menus) (4.9, 6.1)
10 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)
11 Editing the grid table (6.10)
11-1 Setting the grid start wavelength (frequency) (6.10)
11-2 Setting the grid stop wavelength (frequency) (6.10)
11-3 Setting the grid table reference wavelength (6.10)
11-4 Setting the grid frequency spacing (6.10)

© 00N O O b
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Appendix 7 Function Menu Tree Diagram

SYSTEM(More 1/4)

™ Function

Optical
|Alignment 1
2-1
War Bxternal
i f— Laser
0.000nm 3 1523486~ 22
Level Shift 4 Bxternal
| Gas Cell i
0.000dB| Iss03720m]  2-3
—2-4
25
Wavelength
Wavelen gt L5
Jaf Vacuun]
Fysiem

More 1/4

Executing the monochromator alignment adjustment (see IM AQ6376E-02EN)
Wavelength calibration (IM AQ6376E-02EN)

2-1 Wavelength calibration using the internal reference light source

2-2 Wavelength calibration using a laser type external reference light source

2-3 Wavelength calibration using a gas cell type external reference light source

2-4 Wavelength calibration setting for wavelength calibration using an external reference

light source
2-5 Executing wavelength calibration

3 Setting the wavelength shift amount (value specified for the wavelength axis display value
is added) (9.4)

4 Setting the level shift amount (value specified for the level axis display value is added) (9.4)

5 Air wavelength/vacuum wavelength mode (2.1)
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SYSTEM(More 2/4)

™ Function

Remote
Interface
GP-1B

GP-IB
ettin

oz
)
~

=
22| 2
EH

w

3

[Trig Input
Mode

Smpl Trigl

:

[Trig Output
Mode

Off|

P
25
[=Re]

H

E

HIE:
ofl &
3
N
®

N —

2 © 0N AW

N

= 2-1

AQ6376E|
L

Remote User User Name
A
5|

anonymou:

TIMEOUT
10

Infinite|

Communication interface settings (see IM AQ6376E-17EN)
GP-IB interface settings (see IM AQ6376E-17EN)
2-1 Setting the GP-IB port address

2-2 Setting the command format

Setting the Ethernet interface (9.5)

Turning off the LCD display (9.4)

Trigger input mode setting (3.4)

Trigger output mode setting (3.5)

Auto offset ON/OFF (9.3)

Remote monitor (9.5)

Folder sharing setting (9.5)

Remote timeout setting (9.5)
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Appendix 7 Function Menu Tree Diagram

SYSTEM(More 3/4, More 4/4)

" Function ™ Function

Parameter Cal Data

Initialize _— 9 —— [Clear

ET;:neter J System Log ﬂ_ 10-1 ﬁ

Save to
USB Memory

L/ /)
System [All Clear Licenses
Information 1 0 - 1 0_2
[Test Mode

}— 11 —‘
Operati h Upd.
¥ 8 Shut Down 12 (’\fm::grk) L 103
Update
T o

UNCAL and warning On/Off (9.4)
Buzzer settings (9.6)

Display color setting (1.5)
Language setting (1.5)
date and time settings (see IM AQ6376E-
User-defined menu registration(9.1)
Key lock (9.2)
Initializing the settings (9.9)
0 System information display (9.8)

= O 00 N O O b WON -

10-1 Displaying, clearing, and saving the system log to USB memory (9.8)

Setting the number of level data digits (1.5)

02EN)

10-2 Displaying the open source software (OSS) license

10-3 Updating the firmware (via network) (see IM AQ6376E-02EN)
10-4 Updating the firmware (USB memory) (see IM AQ6376E-02EN)

11 Service menu

12 System shutdown (see IM AQ6376E-02EN)
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