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Symbols and Notation Used in This Manual

Safety Markings

The following markings are used in this manual.
Improper handling or use can lead to injury to the user or damage to

A 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.”

m Calls attention to actions or conditions that could cause serious or

fatal injury to the user, and precautions that can be taken to prevent
such occurrences.

CAUTION Calls attentions 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.

French

P\ SRS [ S\ Rl Attire Pattention sur des gestes ou des conditions susceptibles
de provoquer des blessures graves (voire mortelles), et sur les

précautions de sécurité pouvant prévenir de tels accidents.

ATTENTION Attire I'attention sur des gestes ou des conditions susceptibles de
provoquer des blessures légéres ou d’endommager l'instrument ou les

données de I'utilisateur, et sur les précautions de sécurité susceptibles
de prévenir de tels accidents.

Note Calls attention to informn that is important for proper operation of the
instrument.
on that is important for proper operation of the instrument.
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Symbols and Notation Used in This Manual

Notations Used on Pages Describing Operating Procedures
On pages that describe the operating procedures in Chapter 3 through 11, the following
notations are used to distinguish the procedures from their explanations.

This subsection contains the operating procedure used to carry out
the function described in the current chapter. All procedures are
written with inexperienced users in mind; experienced users may not
need to carry out all the steps.

S {JENEV N  This subsection describes the setup parameters and the limitations on
the procedures. It may not give a detailed explanation of the function.
For a detailed explanation of the function, see chapter 2.

Notations Used in the Procedures

Panel Keys and Soft keys
Bold characters used in the procedural explanations indicate characters that are marked on the
panel keys or the characters of the soft keys displayed on the screen menu.

Unit

k: Denotes “1000.” Example: 100kS/s
K: Denotes “1024.” Example: 459KB (file data size)
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Flow of Operation

The figure below is provided to familarize the first-time user with the general flow of this
instrument operation. For a description of each item, see the relevant section or chapter.

( )

Preparing for Measurement

Alignment Adjustment P Section 2.1
Wavelength Calibration P Section 2.2
Purging P Section 2.3
. J

|.

Setting Conditions and Measuring

Auto Sweep Setting and Measurement p Section 4.1

Other Settings P Section 4.2 to 4.11
Measurement Start (Sweep) » Section 4.12
External Trigger Measurement P Section 4.15

L J

|.

Waveform Display

Waveform Display » Section 5.1 to 5.4
Displaying Calculated Waveforms P Section 5.5
Marker Display P Section 5.9

L Searching P Section 5.13 to 5.14 )

|.

Waveform Analysis
Waveform Analysis p Section 6.1 to 6.9
GO/NO-GO Judgment » Section 6.12
. J

|.

Saving Display Data and Printing Out

Storage Media p Section 7.1
Saving Data » Section 7.2t0 7.8
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Chapter 1 Functions

1.1 System Structure

System Structure

USB storage
medium USB keyboard USB mouse

i J

Analog output

External trigger input —I

Video signal output o Purge gas charge/discharge
trigger output 3 @Fg 99 ¢ ’
e 333
g BRI
= e a
o
5 GP-IB interface
i) A RS-232 interface
Ethernet interface
@ Control target
USB storage USB 101 keyboard USB mouse PC
medium
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1.2 Measurement

Alignment Adjustment <<See section 2.1 for the operating procedure>>
This function allows adjustment of the optical axis of the instrument’s built-in
monochromator (spectroscope).
The instrument’s optical performance is not guaranteed until the alignment adjustment
function has been executed. Failure to perform this adjustment can result in distortion
of measured waveforms. After alignment adjustment has been executed, wavelength
calibration is also subsequently performed automatically. If you are using the instrument
for the first time or using it after it has been severely shaken while being moved, perform
the alignment adjustment procedure after warm-up ends.

Wavelength Calibration <<See section 2.2 for the operating procedure>>
Wavelength calibration can be performed using the internal reference light source or an
external light source.

Purge <<See section 2.3 for the operating procedure>>
In a typical measurement environment, water vapor contained in the air inside the
monochromator, which is integrated in the AQ6376, absorbs light. Purge is a function that
continuously supplies purge gas such as nitrogen gas through the PURGE GAS IN port
on the rear panel of the AQ6376 to the monochromator in order to eliminate moisture
contained in the internal air (the PURGE GAS OUT is open).
This reduces the effects of light absorption in measurements.

Auto Measurement <<See section 4.1 for the operating procedure>>
This function automatically sets the optimal measuring conditions for the input light and
displays the spectrum waveform. This function is useful when the characteristics of the
input light are not well known.
The wavelength range of input light that can be auto-measured is 1500-3400 nm.
The measurement conditions that are set automatically are as follows.
1. Span (SPAN)
2. Center wavelength (CENTER)
3. Reference level (REF LEVEL)
4. Resolution (RESOLUTION)
Other measuring conditions (sensitivity, averaging times, number of sampling points,
and interval settings) are set to their defaults. The horizontal and vertical axes of the
displayed spectrum waveform are zoomed to an appropriate degree.

Single Sweep <<See section 4.13 for the operating procedure>>
This function executes a single sweep or forcibly stops a sweep operation.

Repeat Sweep <<See section 4.13 for the operating procedure>>
This function performs repeat sweeping or forcibly stops a sweep operation. It enables
repeated, real-time measurement of waveforms.

Marker-to-marker sweep <<See section 4.14 for the operating procedure>>
This function enables sweeping between two specified waveform line markers. You can
sweep an arbitrary interval on screen.
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1.2 Measurement

Segment Measurement <<See section 4.13 for the operating procedure>>
This function allows you to divide up items to be measured in units of previously specified

segments.

Allows measurement delimited by segments (portions).

Smoothing <<See section 4.18 for the operating procedure>>
This function attenuates the noise in the measured waveform. By using the Smoothing
function, areas on the waveform with a large amount of noise can be “smoothed out”

when measured.

One-Action Keys <<See section 4.4 to 4.6, 5.1 and 5.9 for the operating

procedure>>

This is the general name for a key that uses data from the active trace waveform (the
currently displayed waveform) to set measurement conditions.
Setting conditions requires that a waveform is displayed for the active trace.

One-Action Key Name

Description

PEAK — REF LEVEL

Sets the peak level of the measured waveform of the active trace
as the reference level.

MARKER— REF LEVEL

Sets the moving marker level as the reference level.

PEAK—CENTER Sets the peak wavelength (frequency / wavenumber) of the active
trace measurement waveform to center wavelength (frequency /
wavenumber)

MEAN WL—CENTER Sets THRESH 3 dB center wavelength (frequency / wavenumber)
of the active trace measured waveform to center wavelength
(frequency / wavenumber).

VIEW—MEAS Sets the currently displayed ZOOM scale as the measurement
scale (CENTER, START, STOP, SPAN) for the next sweep.

MARKER —CENTER Sets the wavelength (frequency / wavenumber) of the moving
marker to center wavelength (frequency / wavenumber).

AA—SPAN Sets the sweep width as six times the RMS 20 dB width of the

active trace measurement waveform.

MKR L1-L2 —-SPAN

Sets spacing between line markers 1 and 2 for sweep width.

PEAK—ZOOM CTR

Sets the peak wavelength (frequency / wavenumber) of the active
trace measurement waveform to center wavelength (frequency /
wavenumber) of zoom display.

MARKER —ZOOM CTR

Sets the wavelength (frequency / wavenumber) of the moving
marker to center wavelength (frequency / wavenumber) of zoom
display.

MKR L1-L2 -ZOOM SPAN

Sets spacing between line markers 1 and 2 for sweep width of
zoom display.

Switching between Vacuum Wavelength and Air Wavelength

<<See section 4.2 for the operating procedure>>
This function switches the measured wavelength to either a vacuum wavelength or an air

wavelength.

Measurement can be performed in either air or vacuum wavelength mode.

Switching among Wavelength, Frequency and Wavenumber

<<See section 4.2 for the operating procedure>>
This function switches the horizontal axis display to wavelength / frequency /

wavenumber.

You can display either the wavelengths or frequencies of marker values and analysis

results.

IM AQ6376-01EN
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1.2 Measurement

Averaging <<See section 4.10 for the operating procedure>>

This function performs multiple measurements and displays the average values.

The function is used in cases such as: when the light source’s level is fluctuating; when
measuring a modulated signal of several kHz or less; when the waveform is disrupted
and difficult to measure; when it is necessary to obtain even higher measurement
sensitivity.

Power spectral density Display <<See section 6.4 for the operating procedure>>

The power per 1 nm is called the power spectral density.

The level axis of the AQ6376 indicates the absolute power per wavelength resolution.
For example, if the resolution is set to 0.1 nm, the power per 0.1 nm will be displayed.
Since the optical spectrum of such devices as a gas laser or a laser diode is narrower
than the wavelength resolution of the instrument, the entire power is accommodated
within the band of a resolution. Therefore, the measured power (peak level) is equal
to the total power of the light source. This instrument has been calibrated to display
accurate power under such conditions.

On the other hand, natural light or lights such as fluorescent lamps or LEDs, have,

in many cases, optical spectrums wider than the wavelength resolution set for the
instrument. Therefore, if the instrument measures these lights, measured power will vary,
depending on the resolution setting.

In order to deal with this issue, the instrument is equipped with the dBm dBm/nm soft key
to allow the level axis displays to switch from the absolute power (dBm, mW, pyW, nW,
pW) per resolution to power spectral density (dBm/nm, mW/nm, yW/nm, nW/nm, pW/
nm).

In the case of power spectral density displays, a measured value is converted to power
per 1 nm. Therefore, whatever resolution is used for measurement, certain measured
values will always be available.

Differences in usage between the absolute power display and the power spectral density
display are shown below:

Absolute power display: measurement of light sources with narrow spectrum widths,
such as gas lasers or laser diodes.

Power spectral density display: measurement of light sources with wide spectrum widths,
such as natural light or LEDs.

If the subtraction function between traces is used for such cases as A-B(A/B)—C or
B-A(B/A)—C, results will be the same whether the absolute power display or the power
spectral density display is used.

Since the power measurement function performs different calculations according to the
level axis display, correct results will be available whichever display is employed.

Note that, if the NF measurement function (ANALYSIS 2 EDFA-NF soft key) and the
WDM analysis function (ANALYSIS 2 WDM soft key) are executed, the level axis display
will be forcibly changed to the absolute power display.

Notfte

Specifications such as level accuracy, measurement level range, and level linearity of the

instrument are provided for the absolute power display.
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1.2 Measurement

External Trigger Measurement <<See section 4.16 for the operating procedure>>
This function performs measurement in synchronization with an external trigger signal.
The SMPL TRG IN terminal is an input terminal on the TTL level and in positive/
negative logic (which can be set by the <EXT TRIGGER SETTING> key). The SMPL
TRG IN terminal is an input terminal for TTL level, positive/negative logic signals. The
measurement points (wavelength/frequency) are incremented each time edges of input
external trigger signals are detected. Thus, sweeping stops when a number of external
trigger signals equaling the specified number of sampling points is input. (However,
when the REPEAT sweep is performed, the sweep will be repeated until the STOP key is
pressed or until trigger signals are no longer input.)

The delay time (from the time when a trigger signal is detected until the time when the
sampling is performed) specific to the instrument is about 20 ps. Supply the trigger
signal at a timing appropriate for the measurement sensitivity. An optional delay time can
be set to this specific delay time. With the DELAY key of the EXT TRIGGER SETTING
key, the 0.0 ys to 1000.0 ys range can be set in units of 0.1 ys.

Note that after the measurement points are set, input trigger signals during the
movement to the next measurement point are ignored. The time varies depending on the
measurement wavelength band and the number of sampling points (sampling intervals).
Since the SMPL TRG IN terminal is pulled up internally, it can be set to the HIGH level
while it is in the open state and to the LOW level while it is in the GND short state.

Sweep Trigger <<See section 4.16 for the operating procedure>>
This function performs a single sweep measurement based on an externally input trigger
signal.
The instrument starts a single sweep measurement by allowing sweep trigger signals on
the TTL level and in negative logic to enter the TRGGER IN terminal at the back of the
instrument.
The signal logic of the sweep trigger input signals is fixed to negative logic, which cannot
be changed.
The pulse width of sweep trigger signals must be 5 ms or more.
The action when entering a sweep trigger is the same as that for the SWEEP key or
SINGLE key.
The sweep trigger function detects sweep trigger signals by polling in certain cycles.
Thus, the time after a sweep trigger signal is input until the sweep starts will fluctuate in
the range of 5 ms.

Trigger Output <<See section 4.17 for the operating procedure>>
This function outputs trigger signals from the trigger output terminal on the rear panel of
the instrument (only during sweeping).
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1.2 Measurement

Analog Out <<See section 4.17 for the operating procedure>>

An analog voltage is output from the ANALOG OUT terminal on the rear panel of the
main unit according to the input light.

The temporal changes in the input light can be measured by an oscilloscope.

However, to enable this output, the sensitivity setting must be NORM/HOLD.

When set to NORM/HOLD, the RANGE is switched relative to the REF LEVEL without
implementing the AUTORANGE function. Therefore, if the level of the input light is high,
the output voltage level is saturated.

The saturation level and noise level varies depending on the REF level.

The table below shows the relationship between the REF level and the saturation level.

REF LEVEL(dBm or dBm/nm) Saturation Level * (dBm)
REF >0 23 dBm or more
0<=REF>-10 13 dBm or more

-10 < =REF > -20 3 dBm or more

-20 <=REF > -30 -7 dBm or more

-30 <=REF -17 dBm or more

* At wavelength 1450 to 1620 nm

ANALOG OUT Output Specifications

Output saturation voltage +6 V or more
Offset voltage (including noise) +5 mVp-p
Bandwidth 10 kHz or more
Load 1 kQ or more
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1.3 Waveform Display

Zoom <<See section 5.1 for the operating procedure>>
This function allows you to zoom freely in and out on measured waveforms.
You can easily zoom an area simply by selecting it with the mouse. Drag the mouse over
an area of the displayed waveform to zoom in on the area. ZOOMING is displayed at the
bottom of the screen to indicate that the screen is displaying a zoomed area. You can
also zoom in and out with key operations.

Overview <<See section 5.1 for the operating procedure>>
This function displays an overview window at the very bottom of the waveform display
area. The overview window is displayed when the waveform display is enlarged or
reduced using the zoom function. (Only displayed when a zoom is performed.)
You can easily check which part of the measured waveform is zoomed. The overview
window can be shown or hidden, and you can change its position and size.

Trace <<See section 4.12 for the operating procedure>>
A trace shows a waveform and measurement conditions. The instrument has a total of
seven independent traces (A through G). Multiple traces can be displayed at the same
time on the waveform screen. In addition, display ON/OFF and mode settings can be set
separately for each trace.

Traces can be set to the following modes.

* WRITE mode Section 5.2
* FIX mode Section 5.2
* MAX/MIN HOLD mode  Section 5.3
* ROLLAVG mode Section 5.4
* CALCULATE mode Section 5.5

The following explains each of the modes.

WRITE Mode
Waveform data are written during sweeping.
When a trace is set to WRITE mode, waveform data are written during measurement,
and the data are updated. Traces used in measurements are normally set to WRITE
mode. The trace display at the side of the data area changes to “WRITE.”

FIX Mode
Fixes the data; does not write waveform data.
When a trace is set to FIX mode, its waveform data are not overwritten even when
measurement is performed. Therefore, the waveform on the screen is not overwritten. If
you want to fix the waveform data of a trace, set the trace to FIX mode. The trace display
at the side of the data area changes to “FIX.”

IM AQ6376-01EN 1-7
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1.3 Waveform Display

MAX/MIN HOLD Mode (Maximum/Minimum Value Detection Mode)
Writes the maximum/minimum values of the waveform data for each sweep.
When a trace is set to MAX/MIN HOLD mode, each time a sweep is performed, the data
at the individual measurement points are compared with prior measurements, and the
measurement with the higher level (MAX HOLD) or lower level (MIN HOLD) is written.
If you want to measure the maximum or minimum value of a waveform which changes
each time a sweep is performed, set the trace you want to measure to MAX/MIN HOLD
mode and perform REPEAT sweeping.
The trace display at the side of the data area appears as “MAX HOLD” or “MIN HOLD”.
Note that the NOISE MASK soft key setting applies when a waveform is displayed, and
is not affected when a maximum or minimum value is detected.

ROLL AVG Mode (Rolling Average Mode)
Writes the rolling average values of the waveform data during each sweep.
When a trace is set to ROLL AVG mode, each time measurement is performed the rolling
average of the current measurement and past measurements is calculated, and the
measurement data are updated. The number of averagings is set in the range of 2 to
100. The trace display at the side of the data area changes to “ROLL AVG”.

CALCULATE Mode (Calculation Results Display)
Writes the results of calculations performed between data from different traces.
When a trace is set to CALCULATE mode, subtraction between data from different
traces, normalized display, or curve-fit display is performed according to the set
CALCULATE mode. Note that CALCULATE mode can only be set for traces C, F, and
G. Also, the available calculations vary from trace to trace. For more information, see
chapter 6.

Normalized Display Function <<See section 5.6 for the operating procedure>>
This function is one of the trace CALCULATE modes. It normalizes and displays the
trace data.

With normalized display, normalization is performed and the waveform is displayed with
the waveform peak set to 1 if the sub-scale is linear, or set to 0 dB if the sub-scale is
LOG. One trace can be normalized, either trace A, B, or C. If both traces selected for
calculation are set to “BLANK”, then the sub-scale is displayed on the left side of the
screen. Otherwise it is displayed on the right side. The calculation results are displayed
in the sub-scale. The trace display at the side of the data area changes to “NORM @".

Curve Fit <<See section 5.7 for the operating procedure>>
Makes an approximation of the specified trace waveform. The result is written to TRACE G.
Calculations are applied to data from the peak to the threshold value. The threshold
value is set in the range of 0 to 99 dB (steps of 1). The trace display at the side of the
data area changes to “CRV FIT @.”

Peak Curve Fit <<See section 5.7 for the operating procedure>>
Makes an approximation of the specified trace waveform. The result is written to TRACE G.
Calculations are applied to mode peaks at or above the threshold value. The threshold
value is set in the range of 0 to 99 dB (steps of 1). The trace display at the side of the
data area changes to “PKCVFIT @”.
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1.3 Waveform Display

Marker Functions <<See section 5.9 for the operating procedure>>

Markers

Marker functions can be used to easily measure wavelength differences and level
differences, and to search for peak wavelengths, peak levels, and spectrum widths.
There are markers and line markers.

A total of 1025 markers (one moving marker and 1024 fixed markers) are provided.
Moving markers can be moved to an arbitrary wavelength using the rotary knob, arrow
keys, or numeric key pad. You can also drag the markers with the mouse. Moving
markers can be moved over a waveform to display the marker values (wavelength

and level value) in the data area. If a moving marker is fixed in an arbitrary position, it
changes to a fixed marker.

Fixed markers are markers fixed to a number on which the moving marker was set. Fixed
markers are assigned marker numbers in order starting from 001. You can enter an
arbitrary number using the rotary knob, arrow keys, or numeric key pad. A number up to
1024 can be set. When multiple fixed markers are set, it is possible to display wavelength
differences and level differences between a given marker and adjacent markers.

Line Markers

There are four line markers—two wavelength line markers and two level line markers.
Wavelength line markers show wavelength and wavelength difference, and level line
markers show level values and level difference. Also, you can use line markers to specify
a sweep or analysis range.

Advanced Markers

There are four advanced markers.

There are three types of advanced markers: moving marker, power spectral density
marker, and integrated power marker. Advanced markers can be placed on any of the
waveforms from trace A to G.

Each marker can be moved to an arbitrary wavelength using the rotary knob, arrow keys,
or numeric keypad.

You can also drag the markers with the mouse.

Moreover, you can use the search function to move the marker to the peak of the target
waveform.

Advanced markers measure the following values.

* Moving markers
Moving markers move along the waveform and show marker values (wavelength and
level) in the data area.
They are the same as the moving markers described above, except they do not have
the fixed marker function.

» Power spectral density markers
Power spectral density markers move along the waveform and show marker values
(power values per normalization bandwidth) in the data area.

* Integrated power markers
Integrated power markers move along the waveform and show marker values
(integrated power value over the specified wavelength range) in the data area.
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1.3 Waveform Display

Single Search

PEAK SEARCH
A peak search (a search for the maximum value) is performed on the marker trace
waveform.
An advanced 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 the measurement has been completed, you can use the rotary knob to move
the moving marker.
You can use the arrow keys to scroll through the data area.

BOTTOM SEARCH

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

An advanced marker is displayed at the bottom point, and the marker value is
displayed in the data area.

If the bottom 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 the measurement has been completed, you can use the rotary knob to move the
moving marker. You can use the arrow keys to scroll through the data area.

NEXT LEVEL SEARCH
On the marker trace waveform, the advanced marker at the peak or bottom is set to
the next peak (local maximum value) or bottom (local minimum value).
If such peak or bottom is not found, a warning appears.
WARNING 103: No data in active trace

NEXT SEARCH RIGHT
On the marker trace waveform, the advanced marker at the peak or bottom is set to
the peak (local maximum value) or bottom (local minimum value) on its right.
If such peak or bottom is not found, a warning appears.
WARNING 103: No data in active trace

NEXT SEARCH LEFT
On the marker trace waveform, the advanced marker at the peak or bottom is set to
the peak (local maximum value) or bottom (local minimum value) on its left.
If such peak or bottom is not found, a warning appears.
WARNING 103: No data in active trace

Displaying Wavelength Difference and Level Difference
This function places a fixed marker and measures the wavelength difference and level
difference compared to a moving marker.

Note

For details, see the explanation in section 5.9, “Displaying Markers.”

Displaying Line Markers

When line markers are displayed, the marker values are shown in the upper left part of
the waveform area.

When both wavelength line markers 1 and 2 are displayed, or both level line markers
3 and 4 are displayed, the wavelength difference (L2-L1) or level difference (L4-L3) is
shown below the marker values.

Note

For details, see the explanation in section 5.9, “Displaying Markers.”
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1.3 Waveform Display

Split Display

<<See section 5.10 for the operating procedure>>
You can split the screen into an upper and lower display (SPLIT mode).
You can assign trace waveforms to either the upper or lower split.
TRACE A UP/LOW
This function is used to set whether to put trace A on top or on bottom during upper/lower
split display. If you select UP, it is assigned to the top. (Default) If you select LOW, it is
assigned to the bottom.

Noise Mask <<See section 5.11 for the operating procedure>>

This key is used to display a waveform so that parts of the waveform at or below the

set value are masked. In addition, when a noise mask value is set, the waveform is
overwritten in real time.

When you press the NOISE MASK soft key, the current noise mask value is displayed in
the noise mask value setting screen. The allowed settings for the noise mask setting are
OFF (-210 dBm), and the range from -100 to 0 dBm (fine: in steps of 1; coarse: in steps
of 10).

Peak/Bottom Search <<See section 5.13 and 5.14 for the operating procedure>>

The peak/bottom search function has two search modes: single, in which a single peak
or a single bottom of the measured waveform's level are detected, and multi, in which
multiple peaks and bottoms are detected in a single search. Markers are displayed at the
peak and bottom points. You can also detect the next level peak or bottom.

There is also an auto search function that automatically performs peak/bottom searches
during each sweep. This is useful when you want to observe the changes to the peak
and bottom levels during repeat sweeping.
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1.4 Analysis

Spectrum Width Analysis <<See section 6.1 for the operating procedure>>
You can display the spectrum width and center wavelength using the following four types
of calculation.
+ THRESH method
+ ENVELOPE method
* RMS method
+ PEAK RMS method

<See appendix 2, “Spectrum Width Data Calculation Algorithms” for a description of the
spectrum width analysis algorithms and parameters.>

Notch Width Measurement <<See section 6.2 for the operating procedure>>

With notch width measurement, it is possible to measure pass band width / notch
width from the measured waveform of a filter with V-character type or U-character type
wavelength characteristics.

<For a description of the notch width analysis algorithm and parameters, see appendix 2,
“Data Calculation Algorithms for Spectrum Widths.”>

Device Analysis <<See section 6.3 and 6.4 for the operating procedure>>

Light source parameters can be analyzed from the measured waveform of each light
source (DFB-LD, FP-LD, LED).

DFB-LD SMSR Measurement

The side-mode suppression ratio (SMSR) can be measured from the DFB-LD measured
waveform.

FP-LD and LED TOTAL POWER Measurement

Optical power can be measured by integrating the measured waveform level
measurements.

PMD Measurement <<See section 6.6 for the operating procedure>>
It is possible to measure the polarization mode dispersion (PMD) of a DUT (such as
an optical fiber) by using the instrument in combination with an analyzer, polarization
controller, polarizer, and an amplified spontaneous emission (ASE) light source, high-
output LED light source, or other wideband light source.

WDM Analysis <<See section 6.7 for the operating procedure>>
You can analyze WDM transmission signals. You can also measure OSNR of a DWDM
transmission system with 50 GHz spacing. Measurements of WDM signal wavelength,
level, wavelength interval, and OSNR can be made collectively on up to 1024 channels,
and the analysis results can be displayed in a data table.

Optical Amp Analysis <<See section 6.8 for the operating procedure>>
Measurement can be performed of the optical amp gain and noise figure from measured
waveform of the signal light going into the optical amp, as well as the measured
waveform of the output light leaving the optical amp.
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1.4 Analysis

Optical Filter Characteristics Measurement

<<See section 6.9 for the operating 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.
Analysis can be performed not only on optical filters with only one mode, but also multi-
mode WDM filters.

Measurement of Level Fluctuations in Single-Wavelength Light

<<See section 6.11 for the operating procedure>>
This function is used to measure changes over time in the level of a specific wavelength
level. The sweep width is set to 0 nm, and measurement of the single-wavelength light is
taken. The horizontal axis is the time axes. It is useful for purposes such as optical axis
alignment when a light source is input to an optical fiber.

Template <<See section 6.12 for the operating procedure>>
The template function compares preset reference data (template data) with a measured
waveform. In addition, if a function for displaying the target spectrum (target line) on the
measurement screen is used, the target spectrum can be referenced while adjusting the
optical axis of an optical device.

The following three templates are provided.
» Upper limit line

* Lower limit line

* Target line

Go/No Go Judgment <<See section 6.12 for the operating procedure>>
The Go/No Go test function compares the active trace waveform against reference data
(template data) preset by the user, and performs a test on the measured waveform (Go/
No Go test).
The template function can be used effectively in situations such as pass/fail tests on
production lines.

Analysis between Line Markers

<<See section 6.13 for the operating procedure>>
You can specify an analysis range with line markers. Analysis is performed in the range
outlined by the two line markers.

Analysis in the Zoom Area <<See section 6.13 for the operating procedure>>
You can specify the zoomed area as the analysis range.
For example, there is a zoom area power measurement function. This function calculates
totalized power between display scales. It is effective for purposes such as ASE
evaluation on optical amplifiers.

Analysis Data Logging <<See section 6.15 for the operating procedure>>
The analysis data logging function measures and records WDM analysis, DFB-LD
analysis, and peak data at regular intervals. The recorded data can be shown on the
screen in tables or graphs. In addition, the contents in tables can be saved to a file in
CSV format.
The following types of data are recorded for WDM analysis and peaks.
+ WDM analysis: Wavelength, level, SNR (signal-to-noise ratio)
+ Peak: Wavelength, level
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1.5 Other

Using the USB Mouse <<See section 3.2 for the operating procedure>>
With a connected USB mouse you can perform the same operations as with the
instrument’s panel keys. Also, if you move the mouse pointer over the item in the menu
screen that you wish to select and click it, the instrument responds exactly as if you had
pressed the corresponding soft key.
The USB mouse is connected to the connector on the front panel of the instrument.

Registering Soft Keys <<See section 8.1 for the operating procedure>>
Frequently used soft keys can be registered in the soft key menu.
Registering soft keys reduces the steps needed to execute their functions. Twenty-four
soft keys can be registered. By default, all keys are unregistered.

Data Initialization <<See section 8.2 for the operating procedure>>
You can restore all settings to their factory defaults.
The parameter setting values and data of each function are initialized.

Help <<See section 8.3 for the operating procedure>>
Displays an explanation of the soft key menus.
Certain soft keys have additional help text (“MORE INFO”). MORE INFO contains
detailed explanations of the corresponding soft keys.

Locking Keys <<See section 8.5 for the operating procedure>>
This function locks key input temporarily to prevent users from operating the AQ6376
through the keys. Even when the keys are locked, soft keys registered as USER keys
can be used for operation.

Remote (Separate Document)
An external device can be connected to the instrument through the GP-IB port or another
port to remotely control the instrument. This function requires a special connector cable
for connecting with the external device. For details, see the separate user’s manual,
“Remote Control User's Manual.”

Program (Separate Manual)
The program function allows you to control an external instrument without using a PC.
The function uses Ethernet, RS-232, or GP-IB. For details, see the separate user’s
manual, “Remote Control User's Manual.”
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Chapter 2  Preparing for Measurement

2.1 Alignment Adjustment

A WARNING.

The instrument has a built-in reference light source for wavelength calibration, and
infrared light is always being output from the optical output connector. Never look
into the optical output connector. Infrared light entering the eyes can cause severe
injury and loss of vision.

French

A AVERTISSEMENT

Cet instrument dispose d'une source de lumiére de référence intégrée pour les
ajustements d'alignement. La lumiére infrarouge est toujours émise depuis le
connecteur de sortie optique. Ne regardez jamais directement dans le connecteur
de sortie optique. La lumiere infrarouge risquerait de gravement vous blesser ou de
provoquer une perte de vision.

Procedure

1. Turn the power to the instrument ON. Turn ON the MAIN POWER switch and
press the POWER switch. For instructions on turning the power ON and OFF, see
chapter 7 of the Getting Started Guide, IM AQ6376-02EN.

2. Use a 9.5/125 ym SM optical fiber to connect the instrument’s optical input
connector with the optical output connector.

AQB376

O

SM optical fiber

/(9.5/125 pm)

3. Press SYSTEM. The soft key menu is displayed.
4. Press the OPTICAL ALIGNMENT soft key.

00000000
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2.1 Alignment Adjustment
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5. Press the EXECUTE soft key. Alignment adjustment is automatically executed.
Adjustment finishes a few minutes thereafter, and you are returned to the original

screen.
6. Press the CANCEL soft key to cancel alignment adjustment partway through the
process.
Nofte
« After alignment has been executed, wavelength calibration is also performed automatically

inside the instrument.
The alignment adjustment has no effect if the process is stopped. The instrument remains in

the state prior to execution of the alignment adjustment.
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2.1 Alignment Adjustment

Explanation

Types of Optical Fibers

The instrument can use single mode optical fibers with core diameters of 5 to 9.5 pm,
and multimode (GI) optical fibers with core diameters of 50 and 62.5 ym. Functions may
be limited or restricted depending on which type of optical fiber is used. The table below
shows which of the typical types of fiber may be used and the limitations on their use.
When measuring wavelengths of 2000 nm or greater, use an optical fiber (e.g., fluoride
fiber) with small infrared absorption.

Limitations on Wavelength Resolution

The maximum wavelength resolution for the instrument is 0.1 nm, which is only
obtainable when using a single-mode optical fiber with a core diameter of 9.5 ym or less.
As shown in Table, the maximum wavelength resolution decreases when optical fibers
with thicker core diameters are used.

Setting a resolution value finer than those shown in the table below will simply result in
an inaccurate measurement level without improving resolution.

Optical fibers with a thick core diameter are especially useful for inputting spatial light for
measurement, but they have poor resolution.

Choose the best type of optical fiber for your particular application.

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

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

Summary of usable optical fiber types and usage limitations

Optical Fiber Type Obtained Wavelength Absolute Level
Resolution (in nm) Accuracy

Type Core Diameter

SM 5 0.10 NG

SM 9.5 0.10 OK

Gl 50 0.10 NG

Gl 62.5 0.10 NG

Sl 50 0.10 NG

Sl 80 0.20 NG

Sl 100 0.50 NG

Sl 200 1.00 NG

SI 400 2.00 NG

Sl 800 2.00 NG

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

With wavelengths at or below the cutoff level of the connected fiber, light propagates
through the optical fiber in multiple modes. When high-coherent light from a light source
such as a gas laser or DFB-LD light source propagates in multiple modes, speckle noise
contained in the optical fiber output light may become unstable by the optical fiber’s form,
resulting in an inaccurate measurement level.

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

IM AQ6376-01EN

juswainses|y Joy Buledaid ﬂ



2.2 Wavelength Calibration

A WARNING.

The instrument has a built-in reference light source for wavelength calibration, and
infrared light is always being output from the optical output connector. Never look
into the optical output connector. Infrared light entering the eyes can cause severe
injury and loss of vision.

French

A AVERTISSEMENT

Cet instrument dispose d'une source de lumiére de référence intégrée pour les
ajustements d'alignement. La lumiere infrarouge est toujours émise depuis le
connecteur de sortie optique. Ne regardez jamais directement dans le connecteur
de sortie optique. La lumiére infrarouge risquerait de gravement vous blesser ou de
provoquer une perte de vision.

Procedure

Wavelength Calibration Using the Internal Reference Light Source

1. Turn the power to the instrument ON.
Turn ON the MAIN POWER switch and press the POWER switch.
For instructions on turning the power ON and OFF, see chapter 7 of the Getting Started
Guide, IM AQ6376-02EN.

2. Use a9.5/125 uym SM optical fiber to connect the instrument’s optical input
connector with the optical output connector.

3. Press the SYSTEM key. The soft key menu is displayed.

4. Press the WL CALIBRATION soft key.
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5. Press the BUILT-IN SOURCE soft key.

6. Press the EXECUTE soft key. Wavelength calibration is executed for 2 minutes.
The previous screen is displayed again after the calibration process ends.
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2.2 Wavelength Calibration

7. Press the CANCEL soft key during wavelength calibration to cancel the
wavelength calibration process.

Note

» Always perform wavelength calibration after turning ON the power to the instrument and
allowing the warm-up to finish.

» If you are using this instrument for the first time or using it after it has been severely shaken
while being moved, you must perform the alignment adjustment procedure after warm-up
ends.

» If the wavelength error of the instrument is outside of +20 nm, you cannot perform
wavelength calibration with the internal reference light source.

(Readjustment required. Contact your nearest Yokogawa dealer.)

Wavelength Calibration Using and External Light Source
Instead of using the internal reference light source, it is also possible to calibrate the
instrument using an external light source. However, the following light sources cannot be
used for wavelength calibration.

+ If the set wavelength is not the same as that of the calibration light source.
« If the wavelength error of the instrument is outside of £0.5 nm.
(Readjustment required. Please contact your nearest Yokogawa representative.)
» If you are using a reference light source with multiple absorption lines, and
the instrument’s wavelength shift is greater than the wavelength interval of the
absorption lines (with the result that an adjacent absorption line is used as the
reference wavelength).

Connecting the External Light Source

1. Turn the power to the instrument ON.
Press the MAIN POWER switch and press the POWER switch.
For instructions on turning the power ON and OFF, see chapter 7 of the Getting Started
Guide, IM AQ6376-02EN.

2. Use a9.5/125 uym SM optical fiber to connect the external light source’s optical
output connector with the optical input connector.

AQ6376
Light source
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Optical fiber

Setting the Type of External Light Source and Calibration Wavelength Value
3. Press SYSTEM. The soft key menu is displayed.
4. Press the WL CALIBRATION soft key.

Select the type of external light source (laser-type external light source or gas cell
absorption line type external light source) and set the calibration wavelength value.
There are three different ways to set the wavelength value.
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2.2 Wavelength Calibration

For Laser Type Light Sources

5. Press the EXECUTE LASER soft key. A screen for specifying the wavelength of
the external light source is displayed.

6. Select the laser wavelength value using the rotary knob or the arrow keys. The

allowed wavelength range is 1500-3400 nm.

7. Press nm/ENTER. The wavelength value is set.

8. Press the EXECUTE soft key. Wavelength calibration is executed. The previous

screen is displayed again after the calibration process ends.

9. Press the CANCEL soft key during wavelength calibration to cancel the
wavelength calibration process.
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5. Press the EXECUTE GAS CELL soft key. A screen for specifying the wavelength
of the external light source is displayed.

6. Select the gas cell absorption line wavelength value using the rotary knob or the

arrow keys. The allowed wavelength range is 1500-3400 nm.

& N

Press nm/ENTER. The wavelength value is set.

Press the EXECUTE soft key. Wavelength calibration is executed. The previous
screen is displayed again after the calibration process ends.

9. Press the CANCEL soft key during wavelength calibration to cancel the
wavelength calibration process.
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2.2 Wavelength Calibration

Using the Instrument’s Internal Calibration Wavelength Value

6. Press the CALIB WL SELECT soft key. The soft key menu changes to show
wavelength values.

N

Press the soft key corresponding to the appropriate wavelength value.

i

Press the EXECUTE soft key. Wavelength calibration is executed. The previous
screen is displayed again after the calibration process ends.

9. Press the CANCEL soft key during wavelength calibration to cancel the
wavelength calibration process.
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Note

It is not necessary to perform calibration on multiple wavelengths. If calibration is performed on

multiple wavelengths, only the results from the final calibration are applied.
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2.3

Purge

A CAUTION

* NEVER use a flammable gas to purge the AQ6376.
» The purge gas must be free of moisture, oil, carbon dioxide and other reactive or
infrared-absorbing materials.

French

A ATTENTION

+ N'utilisez JAMAIS de gaz inflammable pour purger le AQ6376.
* Le gaz de purge doit étre exempt d'humidité, d'huile, de dioxyde de carbone et
d'autres matériaux absorbant le rayonnement infrarouge.

Principles and objectives

Water vapor present in the monochromator absorb light in the 1800—-1950, 2450—2950
nm area, resulting in ripples in the measurement waveform.

The AQ6376 can be purged with high purity nitrogen or purge gas in order to reduce
water vapor and carbon dioxide absorption lines in the measurement results. Nitrogen
gas is recommended for AQ6376 which has hygroscopic optical components and
ambient water vapor may interfere with measurements.

A CAUTION

The instrument warranty will be void if damage is caused by the use of
inappropriate facilities.

French

A ATTENTION

La garantie de l'instrument est nulle si les dommages sont causés par I'utilisation
de locaux inadaptés.

Nitrogen purge equipment

The nitrogen purge equipment is NOT supplied by YOKOGAWA, but the required
hardware is available from appropriate commercial suppliers.

The on/off valve, the pressure regulator, the flowmeter and the tubing must be dry, oil-
free and uncontaminated.

Supply tubing

The AQ6376 has 1/4” outer diameter quick connectors on the back panel. Use clean
flexible 1/4” outer diameter nylon tubing (6mm inner diameter) and never use rubber
tubing.

2-8
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2.3 Purge

A

A

CAUTION

» Before purge with nitrogen, ensure that there is adequate ventilation in the room.
» The instrument warranty will be void if damage is caused by the use of
inappropriate nitrogen and purge gas.

French

ATTENTION

 Avant toute purge a l'azote, vérifiez que la piéce est correctement ventilée.
* La garantie de l'instrument est nulle si les dommages sont causés par |'utilisation
d'azote ou d'air sec inadaptés.

Purge gas

Use ultra-high purity liquid nitrogen which must be 99.9999% pure grade with the heat
exchanger is recommended. The gas temperature must be 23+5°C.

If compressed nitrogen must be used, the gas must be dry, oil-free and uncontaminated.
Never use compressed nitrogen from a supplier who uses oil or water in the compression
process.

Maximum rating

Pressure and flow rate of purge gas must be lower than the following maximum rating.
Pressure: 1.5 psig (0.01 MPaG)

Flow rate: 25 SCFH (12 L/min)

Purge Gas Temperature Specifications
Gas temperature: 23+5°C

Note

» Apressure regulator and precision flowmeter must be used.

» Aprecision flowmeter with an adjustable needle valve is recommended.

IM AQ6376-01EN
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2.3 Purge

A

pressure and flow rate.

CAUTION

The instrument warranty will be void if damage is caused by incorrect setting of

French

A

ATTENTION

La garantie de l'instrument est nulle si les dommages sont causés par un
parameétre incorrect de pression ou de débit.

Installation and operation
The pressure regulator and the precision flowmeter must be inserted in the system
between the purge gas manifold outlet in your facility and the AQ6376.

Moreover, gas out port of the AQ6376 must not be blocked and be sure there is
adequate ventilation in the room.

Purge

Recommended Equipments for QTy.

Comments

Shut off valve for 1/4” tubing

1

Must be free of oil

Adjustable pressure regulator

1

To regulate up to: 75 psig (0.5 MPaG)

Flowmeter with needle valve

1

To control up to: 25 SCFH (12 L/min)

Purge gas manifold outlet in your facility

T

Shut off valve

Pressure Precision
P

1/4” outer diameter nylon tubing [As Required |Must not be rubber
Purge gas As Required |99.9999% pure grade nitrogen gas recommended
Nylon tubing AQ6376

- °

regulator flowmeter

Air opening

° )

\
\\ PURGE GAS IN port
PURGE GAS OUT port

1. Open the purge gas shut off valve then adjust the pressure regulator to provide an

appropriate supply pressure below the maximum rating of the precision flowmeter.

Adjust the needle valve of the precision flowmeter slowly to provide an appropriate
purge gas flow rate.

The internal moisture of the AQ6376 can be displaced by the purge gas within approx. 60
minutes using a flow rate of 20 SCFH (9.5 L/min).

To use the AQ6376 in a purged condition, perform alignment adjustment and
wavelength calibration with the internal air replaced with purge gas.

See section 2.1 for details on the alignment adjustment operation, and 2.2 for wavelength
calibration.

210
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2.3 Purge

Note

When the AQ6376 is shipped from the factory, a resin tube is attached to the PURGE GAS IN
and PURGE GAS OUT terminals to prevent dust from entering the inside.
When installing required equipment and components, remove this resin tube.

Iy RS

Resin tubing

The recommended purge gas flow rate into the AQ6376 is 15 to 20 SCFH (7 to 9.5 L/
min).

The figure below shows the purge efficiency by 15 and 20 SCFH pure nitrogen gas flow
rate.

Purge efficiency of the AQ6376

1.0

o
o

= = =FLOW RATE: 15 [SCFH]

—— FLOW RATE: 20 [SCFH]
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2.4 Important Points During Measurement

Types of Optical Fibers
The instrument can use single mode optical fibers with core diameters of 5 to 9.5 pm,
and multimode (GI) optical fibers with core diameters of 50 and 62.5 um. Functions may
be limited or restricted depending on which type of optical fiber is used. The table below
shows which of the typical types of fiber may be used and the limitations on their use.
When measuring wavelengths of 2000 nm or greater, use an optical fiber (e.g., fluoride
fiber) with small infrared absorption.

Limitations on Wavelength Resolution

The maximum wavelength resolution for the instrument is 0.1 nm, which is only
obtainable when using a single-mode optical fiber with a core diameter of 9.5 um or less.
As shown in Table, the maximum wavelength resolution decreases when optical fibers
with thicker core diameters are used.

Setting a resolution value finer than those shown in the table below will simply result in
an inaccurate measurement level without improving resolution.

Optical fibers with a thick core diameter are especially useful for inputting spatial light for
measurement, but they have poor resolution.

Choose the best type of optical fiber for your particular application.

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

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

Summary of usable optical fiber types and usage limitations

Optical Fiber Type Obtained Wavelength Absolute Level
Resolution (in nm) Accuracy

Type Core Diameter

SM 5 0.10 NG

SM 9.5 0.10 OK

Gl 50 0.10 NG

Gl 62.5 0.10 NG

Sl 50 0.10 NG

Sl 80 0.20 NG

Sl 100 0.50 NG

Sl 200 1.00 NG

Sl 400 2.00 NG

Sl 800 2.00 NG

2-12 IM AQ6376-01EN



2.4 Important Points During Measurement

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

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

Input optical fiber numerical aperture and level error (typical characteristics)

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

Level error (dB)

0.101 0.102 0.103 0.104 0.105 0.106 0.107 0.108 0.109 0.110

Numerical Aperture

Absolute Level Accuracy

The instrument’s absolute level is calibrated with a 9.5 ym single-mode optical fiber.
The level accuracy when other optical fibers are used is not guaranteed.

Multimode (Gl) fiber provides a relatively accurate spectrum if the light source is low-
coherent light such as white light, natural light, or an LED. If the light source has high
coherency as in the case of a laser beam, interference will occur inside the optical fiber,
and the intensity distribution of light radiating from the fiber tip will vary according to the
fiber form. As a result, the spectrum (measurement level) may fluctuate if the fiber is
moved.

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

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

With wavelengths at or below the cutoff level of the connected fiber, light propagates
through the optical fiber in multiple modes. When high-coherent light from a light source
such as a gas laser or DFB-LD light source propagates in multiple modes, speckle noise
contained in the optical fiber output light may become unstable by the optical fiber’s form,
resulting in an inaccurate measurement level.

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

IM AQ6376-01EN
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2.4 Important Points During Measurement

Measurement Sensitivity and Vertical Axis Effective Range

When the measurement sensitivity is set to NORMAL HOLD, the internal amplifier has

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

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

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

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

Under the measurement sensitivity settings NORMAL AUTO, MID, and HIGH 1/CHOP-
HIGH 3/CHOP, an automatic gain is used, permitting measurements over a wide level
range through a single sweep. Select the appropriate sensitivity level based on the light
reception level required for the particular measurement application.

Stray Light from the Monochromator

The instrument has a newly designed, high-performance monochromator. Depending
on the measurement conditions, stray light at a level 30 to 50 dB below the original
spectrum, as well as other stray light specific to the monochromator may occur in
wavelength areas about 300 nm from the peak wavelength. If this stray light is likely to
have a severe impact on measurements, the sensitivity can be set to HIGH 1/CHOP—
HIGH 3/CHOP in order to reduce the effects of the stray light.

sens: [T va:[(0)  svev: (CHOOTETON

B 44

5.8 5

I -84
(500,000 i mnem
6 R = A 3

Waveform with CHOP MODE invalid Waveform with CHOP MODE valid

CHOP MODE Function List
CHOP

MODE Function Merit Defect
Measurement according to the|Measurement time is rapid |Since the stray light is also
stray light. even for high sensitivity measured, the low level

Invalid measurements. component is not accurate
Stray light suppression ratio: if the light source is of high
40 dB or more power.

High dynamic measurement |Measurement can be taken |Measurement time is long.
using internal modulation. with stray light removed.
) Long-duration, high
Valid sensitivity measurements
Stray light suppression ratio: |possible since offset does
60 dB or more not change.
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2.4 Important Points During Measurement

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 type of spike occurs due to
characteristics of the optical block and is not an indication of any problem. Even if such
spikes occur, satisfactory performance in terms of resolution, dynamic range, and the like
can be ensured. These spikes will disappear if the resolution is set to a coarser value.

YOKOGAWA ¢
) v-vn
~ORR1
AR
ol eics
WAL
WAARS
TFEAS CONDTTICNS
[STarT: 20A4. 458nm sTop: 2006 450nm cenTer: 2005, 450nm span: 2. 0nm ‘
65 10.8]-s-D res:[@.08]mm  sens: [0 ava:[ 1] smec:[ GBI (AOTO
=4
oEm /

-83.5!
2084, 45@]rm

2006 458 rm

S o [

Ripples in the 1800-1950, 2450-2950 nm Area
Water (OH-) ions present in the monochromator absorb light in the 1800-1950, 2450
2950 nm area, resulting in ripples in the measurement waveform. Either set a coarser
resolution, use the monochromator in a lower-humidity environment, or execute the
purge described on section 2.3 to reduce the amount of ripples.

IM AQ6376-01EN
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2.4 Important Points During Measurement

High-Order Diffracted Light
In principle, the monochromator emits high order diffraction light that is integer multiples
of the input light. The AQ6376 is equipped with an optical filter inside the monochromator
that suppresses incident rays that are less than 1150 nm (only on the standard model
(SUFFIX-10)). However, the optical filter cannot completely eliminate high order
diffraction light. Therefore, it is important to know how the high order diffraction light will
appear.
The following figure is a graph 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 1060 nm light, which is shorter than the measurement wavelength
range of the AQ6376, is applied, draw a horizontal line from 1060 nm on the vertical
axis, and the intersections with the lines on the graph correspond to the displayed
wavelengths.
As a result, we can see that in addition to 1060 nm, a ghost appears at the 2120 nm
position. We also see that the level of the ghost is suppressed by more than 40 dB
relative to the correct optical spectrum. Near the 2400 nm measurement wave length
region, the suppression characteristics of the optical filter are low, and the measurement
is greatly affected by high order diffraction light. If the input light contains light less than
1150 nm or greater than 1200 nm, reduce such light using an optical filter in advance
before making measurements.

3400

3200

3000

2800

2600

2400

2200

2000

Wavelength of the input light (nm)

1800 i 2nd order diffracted light [

ex.1610nm ex.3220nm |+

1600

1400 40dB or more |

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

Wavelength displayed on screen(nm) 1500-3400nm
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Chapter3 Common Operations

3.1 Description of Soft Keys

When you press a function key, the soft key menu (inside the screen) located on the right
side of the screen changes.

The soft key menus are designed to provide a certain level intuitiveness, with the
individual soft keys having particular forms which make them easy to understand.

Forms and Behavior

This is a normal soft key.
Press to execute its function immediately.

Contains a submenu.

Indicates that there is a submenu of additional items related to
the current item.

Press to display the submenu.

A separate window will be displayed.

Press to display a separate window in the screen for entry of
numerical parameters.

A submenu and separate window will be displayed.

Press to move to the submenu and display a separate window.
This softkey returns to the previous menu.

Press to display the previous soft key menu.
This is a selection soft key.

Select one of the soft keys connected with the black band.
When selected, the soft key is displayed in reverse video.
Several soft keys can be connected.

nnnn
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3.1 Description of Soft Keys

Display Examples
| LEVEL 1/2

REF LEVEL

*** *4Bm

LOG SCALE

***dB/D

LIN SCALE

LIN
BASE LEVEL

= rmW

PEAK
—REF LEVEL

LEVEL 2/2

AUTO
REF LEVEL
OFF / ON
LEVEL UNIT Y SCALE
DIVISION
dBm dBm/nm 8/10/12
Y SCALE REF LEVEL
SETTING POSITION
**DIV
LV
LEVEL
MORE 1/2 RETURN
LV

The LEVEL soft key menu is split into two parts.
This key switches between the menus.
In addition, in some cases this may change

***dB/D

SUB LIN

SUB SCALE

***dB/km

SUB SCAE

***%/D

R

AUTO
SUB SCALE
OFF / ON

SUB REF LVL
POSITION

**DIV

LEVEL

MORE 2/ 2

I v

Shows the submenu of the soft key menu.
In this example, the soft key menu is within
the Y SCALE SETTING submenu

to a function that closes the window. For example, (for display only, no keys are available).

when the MORE 1/2 soft key is pressed, the
menu changes to the LEVEL 2/2 soft key menu,
and the key display changes to MORE 2/2.
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3.2 Using the Mouse and External Keyboard

Using the Mouse

With a connected mouse you can perform the same operations as with the instrument's
panel keys. Also, if you move the mouse pointer over the item in the menu screen that
you wish to select and click it, the instrument responds exactly as if you had pressed the
corresponding soft key. The USB mouse is connected to the USB interface on the front
panel of the instrument.

For instructions on connecting the mouse, see chapter 7 of the Getting Started Guide,
IM AQ6376-02EN.

Operations the Same as the Panel Keys

Displaying the Top Menu
Right-click the mouse in the screen. The names of the front panel keys in the instrument's
FUNCTION section are displayed.

CENTER
SPAN
LEVEL
SWEEP
ZOOM
SETUP
TRACE
DISPLAY
MARKER
PEAK SEARCH
ANALYSIS
USER
MEMORY
FILE
PROGRAM
ADVANCE
SYSTEM
UNDO/LOCAL
COPY
PRESET
HELP

Selecting Items
Move the pointer to the item you wish to select and click. A setting menu for the selected
item appears. The list of front panel key names disappears.

Clearing the List of Front Panel Keys
Move the pointer away from the list of front panel keys and click.

Operations the Same as the Soft Keys

Selecting Functions from the Soft Key Menu
Move the pointer to the soft key you wish to select and click. A screen corresponding to
the action of the soft key appears.

IM AQ6376-01EN

3-3

suoneladQ uowwon H



3.2 Using the Mouse and External Keyboard

Using the External Keyboard
The functions of each of the front panel keys of the instrument are assigned to keyboard
keys, allowing you to manipulate them with a keyboard just as you would by using the

instrument's panel keys.
The panel key correspondence table below shows the correspondences between the

panel keys and the keys on the keyboard. Also, you can directly enter labels, file names,
and numbers.

Panel Key Correspondence Table

Type Function ;23;:::; Description
Sweep SWEEP [SHIFT]+[F1] Executes/sets sweep
CENTER [SHIFT]+[F2] Sets measurement center
wavelength
Meas.
) SPAN [SHIFT]+[F3] Sets measurement span
settings  [TEVEL [SHIFTJ+[F4] Sets level axis
SETUP [SHIFT]+[F5] Sets resolution, sensitivity, etc.
Display TRACE [SHIFT]+[F6] Sets trace
settings ZOOM [SHIFT]+[F7] Sets display scale
FUNGCTION DISPLAY [SHIFT]+[F8] Sets screen display
Analysis MARKER [SHIFT]+[F9] Sets marker
functions SEARCH [SHIFT]+[F10] PEAK/BOTTOM search function
ANALYSIS [SHIFT]+[F11] Sets analysis function
USER [ALT]+[F1] User settings menu
MEMORY [ALT]+[F2] Memory
Other FILE [ALT]+[F3] Saves/opens files, file actions
PROGRAM [ALT]+[F4] Program Functions
ADVANCE [ALT]+[F5] Advanced functions
SYSTEM [ALT]+[F6] System settings
Soft keys F1to F9 F1to F9 Depends on FUNCTION menu
UNDO/LOCAL [ALT]+[F9] Local: UNDO function
Remote: Returns to the local state.
COPY [ALT]+[F10] Screen copy
Auxiliary keys PRESET [ALT]+[F11] Clears settings except remote
settings
HELP [ALT]+[F12] Displays Help (use UNDO/LOCAL to
exit Help)
Numeric keypad 0123456789.- Numeric value input
BACK SPACE Back Space Deletes one character from input
value
um/ENTER None Confirms entry
DATA ENTRY nm/ENTER ENTER Comwmsenvy.
Rotary knob [—1.[<] Changes numeric values/items
Arrow keys ([UP] [TLIL] Numeric value one-step change, item
[DOWN]) change, table scrolling
COARSE [ALT]+[N] Switches between fine and coarse

encoder
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3.3 Entering Numerical Values and Strings

Entering Numerical Values
You can use the numeric keypad, rotary knob, or arrow keys in the DATA ENTRY section.

1. Press the soft key of a parameter. The currently set value is shown in the
parameter input window.

Direct Entry Using the Numeric Keypad

2. Press a numeric keypad key. The numeric keypad input area appears, and the
number of the pressed key is displayed.

3. After entering a numerical value, press the yum/ENTER or nm/ENTER key
depending on the unit of the input parameter. The value in the numeric keypad
input area appears in the parameter input window, and is set internally. If a
parameter does not have a unit associated with it, you can use either the pm/
ENTER or nm/ENTER key.

If you make an error when inputting values with the numeric keypad:

4. Press BACK SPACE. The last (right-most) entered character in the numeric
keypad input area is removed, allowing entry of the correct character.

Note

« If the value entered with the numeric keypad is not in the allowed value range, the nearest

allowed value will be set.

* By holding the BACK SPACE key down, you can erase the entire entry in the numeric
keypad input area and make the numeric keypad input area disappear, returning to the
condition preceding numeric keypad input.

Entry Using the Rotary Knob and Arrow Keys

2. Continuing on from step 1, turn the rotary knob, or press an arrow key. The
currently set value is changed.

3. When you press the COARSE key the digit of the setting to be changed rises,
or the numeric value increase/decrease step increases. Press the COARSE key
again to restore the previous digit/step.

When COARSE is selected, the COARSE key lights.

DATA ENTRY

—— Rotary knob

— Arrow keys

Numeric keypad

IM AQ6376-01EN 3-5
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3.3 Entering Numerical Values and Strings

Entering Strings

1.
2.

Character strings can be entered from the character selection area displayed on screen
using the rotary knob and soft keys.

Entry Procedure
The following is an example of entering a label.

Press DISPLAY. The soft key menu for the screen display appears.

Press the LABEL soft key. The text selection area and label entry area are
displayed.

YOKOGAWA ¢
Ve v =
el > — Move cursor to right
g
= = =< |
e TR ‘ < t— Move cursor to left
sTarT:1500.8001  sTop:3480.000mm  cenver:2450.000mm  span:1990.8m
. Iy 0 res:[ Don  sens: [ORPADTD ]  ave:[ 1] svec: [BOOLAITO)) =
N ; ; ; ; ; ; ; ; ; — Insert character
NOISE MaSK MABCDEFGHIJKLIMNOPORSTUUWKYZ | "HE%E&" (Ia+, =, /1 5<=>7 — Delete character
e abcdefghijklmnoparstuvixyz 90N17_~(!} B123455789
B QRYSEENSLKALVEORPTTUPAINAZR ST

MasK LINE

TRACE CLEAR I -3,

[l 05376 OPTICAL SPECTRUM ANALYZER -~ ] — Delete all characters

— Enter characters

D1SPLAY OFF

LANEE

— Manipulate preset word

— Finalize entry

-58.
1500, @06 rm 2450, 0] nm 190, @) 2400, 0] rm

ot T e i [ Discard changes

[carcer

=

No

Move the cursor to the character in the character selection area that you wish
to enter. Use the rotary knob or arrow keys to move the cursor in the character
selection area.

Press the ENTER soft key. The character selected at the cursor position in the
label input area is displayed.

To move the cursor, or insert or delete a character in the label input area, press
the corresponding soft key.

When the character string is entered, press the DONE soft key. The input
character string is entered.

te
In addition to when pressing DISPLAY, the character input screen appears whenever a

string must be entered on the instrument, such as when entering a file name for saving a
file.
Numerical input can be performed directly from the numeric key pad.

3-6
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3.4

Screen Display

Procedure

1. Press SYSTEM. The soft key menu is displayed.

2. Press the MORE 1/4 soft key two times. The soft key menu switches to the MORE
3/4 screen.

Setting the Number of Displayed Digits for Level Data
3. Press the LEVEL DISP DIGIT soft key. The digit setting menu is displayed.

4. Press the soft key corresponding to the desired number of digits.
1DIGIT Sets the number of level data display digits (below the decimal point)

to 1 digits.
2DIGIT Sets the number of level data display digits (below the decimal point)
to 2 digits.
3DIGIT Sets the number of level data display digits (below the decimal point)
to 3 digits.
J J | e m‘
( 0. 0@ | J 5%% DISFJ
(u_gva_ srirT]| | feeTwomk J #:ngmaﬁ__ Transparent
0. B00¢E] OFF ol
‘ ‘ ‘ ‘ | ‘ Display
SMPL TRIEJ J
Ep1To J OFEJ EELECEOLOId-_ Changing the
ev ‘ [0 Wszj SreraTion J Display Colors

sveTen
MorRE 34 J RETURN

More 274 J

Transparent Display

3. Continuing on from step 2, press the WINDOW TRANSPARENT OFF ON soft
key. Transparent display turns ON or OFF. When ON, the parameter input window
and overview display window are displayed transparently.

Changing the Display Colors

3. Continuing on from step 2, press the COLOR SELECT soft key. The display color
setting menu is displayed.

4. Press the soft key corresponding to the desired display color.
COLOR1 Sets the screen display color to “COLOR 1”.
COLOR2 Sets the screen display color to “COLOR 2”.
COLORS3 Sets the screen display color to “COLOR 3.
COLOR4 Sets the screen display color to “COLOR 4”.
COLORS5 Sets the screen display color to “COLOR 5”.
B&W Sets the screen display color to black-and-white.

IM AQ6376-01EN
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3.5

Setting the Date and Time

The AQ6376 displays the date and time in the upper right corner of the screen. This
information is used for a time stamp when recording data.

Displaying the Date and Time Dialog Box

1.
2.

Press SYSTEM. The soft key menu is displayed.

Press the MORE soft key two times. The soft key menu switches to the MORE
3/4 screen.

Press the SET CLOCK soft key. The internal clock setting screen is displayed.

OPTICAL SPECTRUM ANALYZER -~

oPTICAL
AL IGRMENT

V=Tn

ReMoTE
INTERFACE
GP-IB]

LnicaL
WARNING

OFF

)

L
CAL1ERATION

ap-18
SETTING

ELzzER J

STop: 3400. AR cenrer: 2450. BABm span: 1900, @nm

WL SHIFT

@. ea0nm|

RES: 1rm  sens: [ORM-ATO AVG:

s : [ 60T (RUTON

Rs-z32C
SETTING

LeveL prse
11T

B.008dB)

e TLIORK
SETTING

WiNEow
AN eEaRENT
OFF

| SeT cLock MoDE

)
)
|

YEAR MONTH DAY  HOLR MINUTE

EGE . 11 . a7 156t 45

<LEVEL SHIFT]

seT clLock

TRIG 1NPUT
MoDE
SMPL TRIG)

GRID
EDITOR

coLor
eLecT

OFF] COLORL

|
|
)

TRIG OUTPUT|
MoDE

User ke
DEFINE

SETTING

oPERATION
Lock.

2TO ossssj
G

svsTEM

[l

i

Fer]| [E TRl

MoRE 24 J

MoRE 24 J

LRETURN ‘

]

et
[ |

N
REH

i

Entering the Date and Time

4.

5.
6.

Press the CURSOR -> soft key, then move the cursor to the item you wish to
input. The cursor moves each time you press the soft key.

Press a numeric key button to enter a number.

Press ENTER. The input number is entered.

Changing the Display Format
7. Press the MO-DY-YR soft key.
The date is displayed in the order Month, Day, Year.
Press the DY-MO-YR soft key.
The date is displayed in the order Day, Month, Year.
Press the YR-MO-DY soft key.
The date is displayed in the order Year, Month, Day.

Concluding the Settings

8. Press the RETURN soft key. The settings are concluded, and the screen returns
to the previous stage.
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Chapter4  Measurement

41 Auto Measurement

Procedure

This key automatically sets the optimal measurement conditions for the light source
being measured, and performs measurement.

Explanation

1. Press SWEEP. The soft key menu regarding sweeping appears.

2. Press the AUTO soft key. The soft key display reverses, and auto measurement
executes.

Waveform display example
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Screen after auto sweep start value Screen after auto sweep stop

The wavelength range of input light that can be auto-measured is 1500-3400 nm.
The following four items are set automatically, after which measurement is performed.
+ Center wavelength (CENTER)
» Sweep width (SPAN)
» Reference level (REF LEVEL)
* Resolution (RESOLUTION)

After performing one auto sweep and setting optimal measurement conditions, a repeat
sweep is made for measurement.

During the automatic setting, only the following keys are enabled: REPEAT, SINGLE,
STOP, and UNDO/LOCAL (when under remote control).
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4.2 Horizontal/Vertical Axis Settings

Procedure

Setting Up the Horizontal Axis
Setting the display mode of the horizontal axis to wavelength (frequency /
wavenumber)
1. Press SETUP. The soft key menu for sweep condition settings appears.
2. Press the MORE 1/2 soft key.

3. Press the HORIZON SCAL nm/THz soft key. The menu for selecting the units for
the horizontal axis appears.

4. Press the nm (/THz / cm-") soft key.
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Setting the Measured Wavelength to Air Wavelength or Vacuum Wavelength
1. Press SETUP. The soft key menu for sweep condition settings appears.

2. Pressthe MEAS WL AIR VACUUM soft key. The measured wavelength is
changed to either a vacuum wavelength or an air wavelength.

Nofte
« This function only applies to measurements taken after the setting is selected. Previously
measured waveforms are not affected.
» If vacuum wavelength is set, is displayed at the very bottom of the screen in inverse
video.
» This function need not be set for Frequency mode and Wavenumber mode. The setting is
only for vacuums.
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4.2 Horizontal/Vertical Axis Settings

Setting Up the Vertical Axis
Setting to Log Scale Display

1. Press LEVEL. The soft key menu for vertical axis settings appears along with the
reference level setting screen.

2. Press the LOG SCALE soft key. The vertical axis is displayed with the currently
specified log scale values. At the same time, the log scale value setting screen is
displayed.

3. Enter a log scale value using the rotary knob, arrow keys, or numeric key pad.

4. Press ENTER.
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Setting to Linear Scale Display

1. Press LEVEL. The soft key menu for vertical axis settings appears along with the
reference level setting screen.

2. Press the LIN SCALE soft key. The vertical axis is displayed with the currently
specified linear scale values.

3. Press the LIN BASE LEVEL soft key. A screen for setting the lower-end value of
the level scale is displayed.

4. Enter a value using the rotary knob, arrow keys, or numeric key pad.
5. Press ENTER.
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4.2 Horizontal/Vertical Axis Settings

Setting Units for the Vertical Axis

1.
2.

Press LEVEL.

Press the LEVEL UNIT soft key. When the vertical axis is log scale, the
instruments toggle between dBm and dBm/nm each time you press the key. With
a linear scale, it scrolls through nW, yW, mW, or pW, and nW/nm, pW/nm, mW/
nm or pW/nm.

Setting the Number of Vertical Axis Divisions (for LOG SCALE)

1.

2.
3.
4

Press LEVEL.
Press the LOG SCALE soft key.
Press the Y SCALE SETTING soft key. The level scale setting menu is displayed.

Press the Y SCALE DIVISION soft key. The soft key menu for selecting a number
of divisions is displayed.

Press a soft key corresponding to 8, 10, or 12 divisions. The level axis is
displayed with divisions as selected.
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This is only available when the main scale is a log scale.
When it is a linear scale, the number of divisions is fixed at 10.

Reference Level Screen Position Setting (for LOG SCALE)

4.

6.
No

Continuing on from step 3, press the REF LEVEL POSITION soft key. A screen
for setting the screen position of the reference level (REF position) is displayed.

Enter a value starting from the bottom of the screen using the rotary knob, arrow
keys, or numeric key pad. The setting range is 0 to 12. The setting resolution is
steps of 1, or steps of 1-2-5 when COARSE is pressed.

Press ENTER.

te
This is only available when the main scale is a log scale.

If the REF position value is larger than the number of divisions, it is forcibly reduced to the
number of divisions.
When using linear scale, the REF position is at the top (fixed to 10 divisions).
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4.2 Horizontal/Vertical Axis Settings

Explanation

Wavelength Display Mode

» Displays the measured waveform with the wavelength on the X axis.

+ The measurement scale and display scale are set based on the wavelength.
» The X axis unit for marker values and analysis function results is wavelength.

Frequency Display Mode

» Displays the measured waveform with the frequency on the X axis.

» The measurement scale and display scale are set based on the frequency.
» The X axis unit for marker values and analysis function results is frequency.

Wavenumber Display Mode

+ Displays the measured waveform with the wavenumber on the X axis.

* The measurement scale and display scale are set based on the wavenumber.
» The X axis unit for marker values and analysis function results is wavenumber.

juswiainsap

Display Units of the X-Axis and Marker Values

The display unit for the marker value (wavelength, frequency or wavenumber) can be set
independently of the waveform display’s horizontal axis units (wavelength, frequency,
wavenumber) that were specified using the HORIZON SCALE soft key under SETUP.
(Default: nm)

(This key can be used to enter settings such as frequency display mode on the X axis
and wavelength display mode for the marker value.)

Also, the MARKER UNIT nm THz soft key’s setting changes in conjunction with the
setting of the HORIZON SCALE soft key. However, changing the MARKER UNIT nm THz
soft key’s setting does not change the setting for the HORIZON SCALE nm/THz soft key.

Nofte
The MARKER UNIT soft key’s setting changes in conjunction with the setting of the HORZN

SCALE soft key. However, changing the MARKER UNIT soft key’s setting does not change the
setting for the HORIZON SCALE nm/THz soft key under SETUP.

LOG SCALE **.*dB/D

This key switches the vertical axis to LOG display and sets the level scale.

The setting range is 0.1 to 10.0 dB/DIV. Settings can be adjusted in steps of 0.1 dB.

If you press the COARSE key you can change the numerical value in 1-2-5 steps, for
example: 1dB/DIV -> 2dB/DIV -> 5dB/DIV.

When the setting is changed, the displayed waveform is redrawn according to the
changed scale.

If the value is set to a scale larger than 5 dB/DIV in range fixing mode (SENS:NORMAL/
HOLD) or pulse light measurement mode, the waveform will not be correctly measured in
the vertical direction so a warning is displayed.
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4.2 Horizontal/Vertical Axis Settings

Measurement Sensitivity and Vertical Axis Effective Range

When the measurement sensitivity is set to NORMAL HOLD, the internal amplifier has

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

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

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

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

Under the measurement sensitivity settings NORMAL AUTO, MID, and HIGH 1-3, an
automatic gain is used, permitting measurements over a wide level range through a
single sweep. Select the appropriate sensitivity level based on the light reception level
required for the particular measurement application.

LIN SCALE
This key is used to set the main scale to linear scale.
Settings per 1 DIV are set in the reference level.

LIN BASE LEVEL **.*mW

Value when the vertical axis is linear scale, you can set the level scale low-end. This is
not available when using a log scale.

The setting range is 0.0 to REF level x 0.9. Settings can be adjusted in steps of 0.1. The
value changes in steps of 1 if you press the COARSE key. Values can only be set in the
instrument set for the REF level.

When the setting is changed, the displayed waveform is redrawn according to the
changed scale.

The scale display in the upper left part of the waveform is 1/10 the value (*W/D) of the
reference (REF) level minus the low-end (BASE) level.

For information on the REF level setting, see section 4.4, "Setting the Reference Level."

LEVEL UNIT dBm dBm/nm

When the vertical axis is log scale, the display toggles between dBm and dBm/nm.
dBm: Power per resolution (absolute power)

dBm/nm: Power per 1 nm (power spectral density)

For information on the use of dBm and dBm/nm, see “Power spectral density Display” in
section 1.2, “Measurement.”

This soft key is disabled if the unit of the horizontal axis is wavenumber.

LEVEL UNIT mW mW/nm
When the level axis uses a linear scale, the display switches between nW, yW, mW, or
pW (absolute power), and nW/nm, pgW/nm, mW/nm or pW/nm (power spectral density).

4-6 IM AQ6376-01EN



4.3 Sub Scale

Procedure
The level scale is displayed based on relative values when a differential waveform (based
on LOG values) or normalized waveform is displayed. A level scale based on relative
values is called a sub scale.

Displaying the Sub Scale
Following section 5.5, “Displaying MATH Waveforms” or section 5.6, “Normalized
Display,” you can select a display waveform of differential or normalized.
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Automatic Scaling of the Sub Scale
1. Press LEVEL. The soft key menu for vertical axis settings appears.
2. Press the MORE 1/2 soft key. The soft key menu for the sub scale appears.
3. Press the AUTO SUB SCALE OFF ON soft key to select ON.

Setting the Sub Scale REF Position
1. Press LEVEL.
2. Press the MORE 1/2 soft key.
3. Press the SUB REF LVL POSITION soft key. The REF position setting screen is
displayed.

4. Enter a value using the rotary knob, arrow keys, or numeric key pad.

Nofte

The sub scale is displayed when a differential waveform (based on LOG values) and
normalized waveform are displayed. When these waveforms are displayed over a waveform
based on absolute values, the absolute value scale is shown on the left and the relative value
scale is shown simultaneously on the right. If the left scale (main scale) is changed to LOG (8
DIV) or linear (10 DIV), the sub scale is displayed to correspond to the DIV count on the main
scale.
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4.3 Sub Scale

Log Display of the Sub Scale
1. Press LEVEL. The soft key menu for vertical axis settings appears.
2. Press the MORE 1/2 soft key. The soft key menu for the sub scale appears.

3. Press the SUB LOG soft key. The sub scale is displayed with the currently
specified log scale values. At the same time, the log scale value setting screen is
displayed.

4. Enter a value using the rotary knob, arrow keys, or numeric key pad.

5. Press ENTER.

Setting the Sub Scale Units to dB/km
1. Press LEVEL.
2. Press the MORE 1/2 soft key.

3. Press the SUB SCALE **.*dB/km soft key. The instruments of the sub scale
change to dB/km. At the same time, the log scale value setting screen is
displayed.

4. Enter a value using the rotary knob, arrow keys, or numeric key pad.

5. Press ENTER.

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

6. Continuing on from step 5, press the LENGTH soft key. The optical fiber length
entry screen appears.

7. Enter a value using the rotary knob, arrow keys, or numeric key pad.
8. Press ENTER.

Setting the Sub Scale Offset Value
1. Press LEVEL.
2. Press the MORE 1/2 soft key.

3. Press the OFFSET LEVEL soft key. The offset value (sub scale REF value)
setting screen is displayed.

4. Enter a value using the rotary knob, arrow keys, or numeric key pad.
5. Press ENTER.
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4.3 Sub Scale

Setting the Sub Scale to Linear Display

1.
2.
3.

4.
5.

Press LEVEL. The soft key menu for vertical axis settings appears.
Press the MORE 1/2 soft key. The soft key menu for the sub scale appears.

Press the SUB LIN soft key. The sub scale is displayed with the currently
specified linear scale values. At the same time, the linear scale value setting

screen is displayed.
Enter a value using the rotary knob, arrow keys, or numeric key pad.

Press ENTER.

Setting the Sub Scale Units to %/D

1.
2.
3.

4.
5.

Press LEVEL.
Press the MORE 1/2 soft key.

Press the SUB SCALE **.*%/D soft key. The instruments of the sub scale display
change to %. At the same time, the log scale value setting screen is displayed.

Enter a value using the rotary knob, arrow keys, or numeric key pad.

Press ENTER.

Setting the Sub Scale Lower-End Value

1.
2.
3.

Press LEVEL.

Press the MORE 1/2 soft key.

Press the SCALE MIN soft key. The sub scale lower end value setting screen is
displayed.

Enter a value using the rotary knob, arrow keys, or numeric key pad.

Press ENTER.

IM AQ6376-01EN
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4.3 Sub Scale

Explanation

SUB SCALE **.*dB/km

(Setting the sub scale to dB/km)

The setting range is 0.1 to 10.0 dB/km. Settings can be adjusted in steps of 0.1. If you
press the COARSE key you can change the numerical value in 1-2-5 steps, for example:
1dB/DIV -> 2dB/DIV -> 5dB/DIV.

When the setting is changed, the displayed waveform is redrawn according to the
changed scale.

SUB SCALE ***.*%/D

(Sets the sub scale to %.)

The setting range is 0.5 to 125 %/D. Settings can be adjusted in steps of 0.1. The value
changes in steps of 1-2-5 if you press the COARSE key.

When the setting is changed, the displayed waveform is redrawn according to the
changed scale.

OFFSET LEVEL

(Sets the offset value. This is enabled when the sub scale is dB/D or dB/km.

The range that can be set is as follows.)

For dB/D: 0-+99.9 dB. Settings can be adjusted in steps of 0.1. The value changes in
steps of 1 if you press the COARSE key.

For dB/km:  0—% 99.9 dB/km in steps of 0.1.

SCALE MIN

(Sets the scale lower-end value. This is available when the sub scale is LIN or %.
The range that can be set is as follows.)

For LIN: O to the sub scale value (***.*/D) x 10

For %: 0 to the sub scale value (***.*%/D) x 10

LENGTH **.***km

(Sets the length of the optical fiber. This is available when the sub scale is dB/km.)

The setting range is 0.001 to 99.999 km. Settings can be adjusted in steps of 0.001. The
value changes in steps of 1-2-5 if you press the COARSE key.

AUTO SUB SCALE OFF/ON

(Turns OFF/ON the function for automatically scaling the sub scale following calculation.)
When set to ON, during trace C display, SUB LOG or SUB LIN and OFFSET LEVEL
change automatically. When these are changed, the displayed waveform is redrawn
according to the changed scale.

When set to ON, is displayed at the bottom of the screen in inverse video.

SUB REF LVL POSITION **DIV

(Sets the sub scale REF position.)

The REF position is set at DIV number **, counting from the bottom of the screen.

The setting range is 0 to 12. Settings can be adjusted in steps of 1. The value changes in
steps of 1-2-5 if you press the COARSE key.

4-10
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4.4 Setting the Reference Level

Procedure

There are two ways of setting the reference level.
* Press the REF LEVEL soft key.

* Use the one-action key.

The following explains these procedures.

Settings by Pressing the REF LEVEL Soft Key (Log Scale)

1. Press LEVEL. The soft key menu for vertical axis settings appears along with the
reference level setting screen.

2. When the vertical axis is not using a log scale, press the LOG SCALE soft key. If
a log scale is displayed, continue to step 4.

3. Press the REF LEVEL soft key. The reference level setting screen is displayed.
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4. Enter a reference value using the rotary knob, arrow keys, or numeric key pad.
5. Press ENTER.
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Note

The vertical axis setting is applied in real time on the waveform display.
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4.4 Setting the Reference Level

Setting by Pressing the REF LEVEL Soft Key (Linear Scale)

1. Press LEVEL. The soft key menu for vertical axis settings appears along with the
reference level setting screen.

2. When the vertical axis is not using a linear scale, press the LIN SCALE soft key.
If a linear scale is displayed, continue to step 4.

3. Press the REF LEVEL soft key. The reference level setting screen is displayed.

4. Enter a reference value using the rotary knob, arrow keys, or numeric key pad.
When a value is input a soft key menu for selecting the instrument appears.

5. Press the soft key corresponding to the desired units. The reference level is set.
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Nofte

When entered with the rotary knob or arrow keys, the reference level is set using the current

units.
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4.4 Setting the Reference Level

Setting by Using the One-Action Key
Sets the peak level of the waveform as the reference level.
1. Press LEVEL.

2. Pressthe PEAK -> REF LEVEL soft key. The specified reference level is
displayed, and the displayed waveform is redrawn according to the changed
reference level.

Lin
BASE LEVEL
Buld
pear
SREF LEVEL

[ReF L

Vel
N

e

vEL UNIT
B rm|

juswiainsap

Automatically sets the peak level of the waveform measured every sweep
as the reference level.

3. Continuing on from step 1, press the AUTO REF LEVEL OFF/ON soft key to
select ON.

Nofte
» Sets the peak level of the measured waveform of the active trace as the reference level.
This does not operate if the active trace is not set to WRITE (i.e., if it is set to MAX HOLD,

MIN HOLD, CALCULATE, or ROLL AVG).

1T
When set to ON, |REF] is displayed at the bottom of the screen in inverse video.

Sets the moving marker level as the reference level.
1. Press MARKER.

2. With the moving marker displayed, press the MARKER-> REF LEVEL soft key.
The specified reference level is displayed, and the displayed waveform is redrawn
according to the changed reference level.

For details on displaying moving markers, see the explanation in section 5.9.
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4.4 Setting the Reference Level

Explanation

Log Scale (REF LEVEL)
The setting range for the log scale reference level is -90.0-30.0 dBm. Settings can be
adjusted in steps of 0.1. The value changes in steps of 1 if you press the COARSE key.

Linear Scale (REF LEVEL)
The setting range for the linear scale reference level is 1.00 pWW—1000 mW.
When 1.00 to 9.99 (pW, nW, yW, mW), can be set in steps of 0.01.
When 10.0 to 99.9 (pW, nW, uyW, mW), can be set in steps of 0.1.
When 100 to 999 (pW, nW, yW, mW), can be set in steps of 1.
If you press the COARSE key you can change the setting in 1-2-5 steps,
for example: 1pW -> 2pW -> 5pW -> 10pW -> 20pW.
If you make a change such as changing 999 to 1.00 or 1.00 to 999, the instrument will be
changed.
(Example: Changing pW to nW or changing nW to pW)

One-Action Keys
This is the general name for a key that uses data from the active trace waveform (the
currently displayed waveform) to set measurement conditions.
Setting conditions requires that a waveform is displayed for the active trace.

PEAK — REF LEVEL

Sets the peak level of the waveform of the active trace to the reference level.

Displays the specified reference level (peak level value) and waveform in the reference
level setting screen. The reference level setting can be changed after being set initially.
The setting can be changed within the range of -90.0—+30.0 dBm for LOG scale, or 1.00
pW-1000 mW for linear scale. If the peak level value exceeds the allowed range, it is set
to the nearest value in the range and a warning is displayed.

MARKER— REF LEVEL

This key is used to set the moving marker level as the reference level.

Displays the specified reference level and waveform in the reference level setting screen.
The reference level setting can be changed after being set initially. The setting can be
changed within the range of -90.0—+30.0 dBm for LOG scale, or 1.00 pW—-1000 mW for
linear scale.

If the moving marker value exceeds the allowed range, it is set to the nearest value in the
range and a warning is displayed. In the following states, the MARKER — REF LEVEL
key is disabled.

*  When the moving marker is OFF

*  When both split screens are on HOLD
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4.5 Center Wavelength (Center Frequency / Center
Wavenumber) Setting

Procedure

The following are three ways of setting the center wavelength (center frequency / center
wavenumber).
+ Set with the CENTER WL (CENTER FREQ / CENTER WNUM) soft key.
+ Set with the START WL (START FREQ / START WNUM) and STOP WL (STOP
FREQ / STOP WNUM) soft key.
+ Set with the One-Action key
The following explains these procedures.

Setting with the CENTER WL (FREQ / WNUM) Soft Key

1. Press CENTER. The soft key menu for center wavelength (frequency /
wavenumber) settings appears along with the center wavelength (frequency /
wavenumber) setting screen.

2. Press the CENTER WL (FREQ / WNUM) soft key .

3. Enter a center wavelength (frequency / wavenumber) using the rotary knob, arrow
keys, or numeric key pad.

4. Press nm/ENTER.
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Nofte
« ltis not necessary to press nm/ENTER when using the rotary knob or arrow keys.

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

*  When a setting is changed, appears in the measurement conditions area.

« If a value outside the setting range is entered, the nearest permitted value is set.

For instructions on switching the wavelength, frequency and wavenumber displays, see
section 4.2.
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4.5 Center Wavelength (Center Frequency / Center Wavenumber) Setting

Setting with the START WL (FREQ / WNUM) and STOP WL (FREQ / WNUM)
Soft Keys

1. Press CENTER. The soft key menu for center wavelength (frequency /
wavenumber) settings appears.

Setting the Start Wavelength (Frequency / Wavenumber)

2. Pressthe START WL (FREQ / WNUM) soft key. The start wavelength (frequency
/ wavenumber) setting screen appears.

3. Enter a start wavelength (frequency / wavenumber) using the rotary knob, arrow
keys, or numeric key pad.

4. Press nm/ENTER.
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Setting the Stop Wavelength (Frequency / Wavenumber)

5. Press the STOP WL (FREQ / WNUM) soft key. The stop wavelength (frequency /
wavenumber) setting screen appears.

o

Enter a stop wavelength or stop frequency using the rotary knob, arrow keys, or
numeric key pad.

7. Press nm/ENTER.

Nofte
» ltis not necessary to press nm/ENTER when using the rotary knob or arrow keys.
* The set value is applied to the measurement conditions area.
When a setting is changed, appears in the measurement conditions area.
» If a value outside the setting range is entered, the nearest permitted value is set.

For instructions on switching the wavelength , frequency and wavenumber displays, see
section 4.2.
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4.5 Center Wavelength (Center Frequency / Center Wavenumber) Setting

Setting by Using the One-Action Key
Setting the Peak Wavelength (Frequency / Wavenumber) to the Center Wavelength
(Frequency / Wavenumber)
1. Press CENTER.
2. Press the PEAK-> CENTER soft key. The specified center wavelength (frequency
/ wavenumber) is displayed, and the displayed waveform is redrawn according to
the changed center wavelength (frequency / wavenumber).

Setting the THRESH 3dB Center Wavelength (Frequency / Wavenumber) to the
Center Wavelength (Frequency / Wavenumber)
1. Press CENTER.

2. Press the MEAN WL-> CENTER soft key. The specified center wavelength
(frequency / wavenumber) is displayed, and the displayed waveform is redrawn
according to the changed center wavelength (frequency / wavenumber).

juswiainsap

Setting the ZOOM Scale Center Wavelength (Frequency / Wavenumber) to the
Center Wavelength (Frequency / Wavenumber)
1. Press CENTER.
2. Press the VIEW-> MEAS soft key. The specified center wavelength (frequency
/ wavenumber) is displayed, and the currently set ZOOM scale is set as the
measurement scale for the next sweep.

The peak wavelength (frequency / wavenumber) of the waveform measured
every sweep can be set automatically to the center wavelength (frequency /
wavenumber).

1. Press CENTER.
2. press the AUTO CENTER OFF/ON soft key to select ON.

Setting THRESH 3dB center to center

Oﬂ—N Automatic setting

IM AQ6376-01EN 4-17



4.5 Center Wavelength (Center Frequency / Center Wavenumber) Setting

Also, you can set the wavelength of the moving marker placed on the measured
waveform as the center wavelength (frequency / wavenumber).

Press MARKER.

M o=

With the moving marker displayed, press the MARKER-> CENTER soft key.
The specified center wavelength (frequency / wavenumber) is displayed, and the
displayed waveform is redrawn according to the changed center wavelength (frequency /
wavenumber).

For details on displaying moving markers, see the explanation in section 5.9.
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4.5 Center Wavelength (Center Frequency / Center Wavenumber) Setting

Explanation

Center Wavelength (Frequency / Wavenumber)
The ranges that can be set are as follows.
Center wavelength: 1500.000 to 3400.000 nm
Center frequency: 88.0000 to 200.0000 THz
Center wavenumber: 2941.000 to 6667.000 cm™"
You can change the values using the rotary or arrow keys.
The value changes in 1 nm (0.1 THz/1 cm™) steps if you press the COARSE key.
The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

Start Wavelength (Frequency / Wavenumber)

The ranges that can be set are as follows. %
Start wavelength: 550.000 to 3400.000 nm 4
Start frequency: 32.0000 to 200.0000 THz g
Start wavenumber: 1078.000 to 6667.000 cm™’ e

You can change the values using the rotary or arrow keys.

The value changes in 1 nm (0.1 THz/1 cm™) steps if you press the COARSE key.

The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

Stop Wavelength (Frequency / Wavenumber)

The ranges that can be set are as follows.

Stop wavelength: 1500.000 to 4350.000 nm
Stop frequency: 88.0000 to 256.0000 THz
Stop wavenumber: 2941.000 to 8530.000 cm""

You can change the values using the rotary or arrow keys.

The value changes in 1 nm (0.1 THz/1 cm™) steps if you press the COARSE key.

The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

Nofte
*  When the start or stop wavelength is set, one wavelength becomes fixed, and this changes
the value of the sweep width. In addition, the center wavelength value is also changed at the
same time.
» Changing the center wavelength does not change the sweep width.
» The above is the same for Frequency and Wavenumber mode.

AUTO CENTER OFF/ON

This key sets whether the PEAK—CENTER soft key functions for each sweep.

When this key is set to ON, the peak is searched in the active trace waveform and set
as the center wavelength automatically for each sweep. The active trace must be set to

WRITE. When ON is selected, at the bottom of the screen is displayed in reverse
video.

IM AQ6376-01EN 4-19



4.5 Center Wavelength (Center Frequency / Center Wavenumber) Setting

One-Action Keys

This is the general name for a key that uses data from the active trace waveform (the
currently displayed waveform) to set measurement conditions.
Setting conditions requires that a waveform is displayed for the active trace.

PEAK —CENTER

Sets the wavelength (frequency / wavenumber) of the peak value to the center
wavelength (frequency / wavenumber).

After execution, the center wavelength (frequency / wavenumber) set in the center
wavelength (frequency / wavenumber) setting screen is displayed. The center frequency
(frequency / wavenumber) can be changed after the setting is made initially.

MEAN WL—CENTER

Sets the RMS center wavelength of the spectrum lowered by the threshold value (20
dB) from the waveform peak of the active trace to the center wavelength (frequency /
wavenumber). The center wavelength (frequency / wavenumber) can be changed after
the setting is made initially.

VIEW—-MEAS

This key is used to set the currently set ZOOM scale (ZOOM CENTER, ZOOM SPAN,
ZOOM START, ZOOM STOP) as the measurement scale (CENTER, START, STOP,
SPAN).

When you press this key, the current waveform display scale is set as the measurement
scale for the next sweep.

4-20
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4.6 Sweep Width Settings

Procedure

The following are three ways of setting the sweep width.
+ Set with the SPAN WL (SPAN FREQ / SPAN WNUM) soft key.
+ Set with the START WL (START FREQ / START WNUM) and STOP FREQ (START
FREQ / START WNUM) soft key.
» Use the one-action key (soft key).
The following explains these procedures.

Setting by Pressing the SPAN WL (FREQ / WNUM) Soft Key

1. Press SPAN. The soft key menu for sweep width settings appears along with the
sweep width setting screen.

2. Press SPAN WL (FREQ / WNUM) for wavelength (frequency / wavenumber)
measurement.

3. Enter a sweep width using the rotary knob, arrow keys, or numeric key pad.
4. Press nm/ENTER.

YOKOGAWA &
v H V=Vn
VPRt
e
e
bt
vies (
ERs cowTIon
STaRT: 1509, 000N 5Top:3400.000Mm  csnrer:2450,008m  sean: 1909.0rm | 1520. @02rm)
1 10.0]-e o RES! 1rm  sewns: [MORHAALTO ave:[ 1] sweL:[ 6001 AITO) STOP WL
K — |
; ; 3400. 8@
| o
1908, 8| (g;w
e
4 ][ |[corReE o _suesr
e EEE| MINIPLI
NEEES
E R
. 1)[2)[3—
o
anEs

-90.
1509, A0 rm

v 190, A rm o 3408 G -m

AR} rm
==

Nofte
« ltis not necessary to press nm/ENTER when using the rotary knob or arrow keys.
* The set value is applied to the measurement conditions area.
*  When a setting is changed, appears in the measurement conditions area.
« If a value outside the setting range is entered, the nearest permitted value is set.

For instructions on switching the wavelength, frequency and wavenumber displays, see
section 4.2.
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4.6 Sweep Width Settings

Setting with the START WL (FREQ / WNUM) and STOP WL (FREQ / WNUM)
Soft Key

1. Press SPAN. The soft key menu for sweep width settings appears.

Setting the Start Wavelength or Start Frequency

2. Pressthe START WL (FREQ / WNUM) soft key. The start wavelength (frequency
/ wavenumber) setting screen is displayed.

3. Enter a start wavelength (frequency / wavenumber) using the rotary knob, arrow
keys, or numeric key pad.

4. Press nm/ENTER.
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Setting the Stop Wavelength or Stop Frequency

Press the STOP WL (FREQ / WNUM) soft key. The stop wavelength (frequency /
wavenumber) setting screen is displayed.

o

o

Enter a stop wavelength (frequency / wavenumber) using the rotary knob, arrow
keys, or numeric key pad.

Press nm/ENTER.

N

Nofte
» ltis not necessary to press nm/ENTER when using the rotary knob or arrow keys.

The set value is applied to the measurement conditions area.

*  When a setting is changed, appears in the measurement conditions area.

« If a value outside the setting range is entered, the nearest permitted value is set.

For instructions on switching the wavelength, frequency and wavenumber displays, see
section 4.2.
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4.6 Sweep Width Settings

Setting by Using the One-Action Key
Setting the Sweep Width from the Measured Waveform
1. Press SPAN.

2. Press the AA— SPAN soft key. Sets the span as six times the RMS 20 dB width
of the active trace measurement waveform.
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Sets spacing between line markers 1 and 2 for sweep width.
1. Press MARKER.
2. Press the MORE 1/3 soft key.

3. With the line markers 1 and 2 displayed, press the MK L1-L2 -> SPAN soft key.
Sets spacing between line markers 1 and 2 for sweep width.
For details on displaying line markers, see the explanation in section 5.9.
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Nofte
» If only one of the line markers is displayed, for L1, the wavelength on the right edge of the

screen is set to the measurement stop wavelength. For L2, the wavelength on the left edge
of the screen is set to the measurement start wavelength.

* The MKR L1-L2 ->SPAN soft key cannot be used under the following conditions.
*  When both L1 and L2 are OFF.
*  When both SPLIT screens are on HOLD.
* When the span of the active trace is 0 nm.
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4.6 Sweep Width Settings

Explanation

Wavelength Sweep Width(Frequency / Wavenumber)

The ranges that can be set are as follows.

Wavelength sweep width: 0, and 0.5 to 1900.0 nm
Frequency sweep width: 0, and 0.01 to 112.00 THz
Wavenumber sweep width: 0, and 0.5 to 3726.0 cm™

If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 1-2-5 steps. The value changes in 1 nm (0.1 THz/1 cm™) steps if you
do not press the COARSE key.

Start Wavelength (Frequency / Wavenumber)

The ranges that can be set are as follows.

Start wavelength: 550.000 to 3400.000 nm
Start frequency: 32.0000 to 200.0000 THz
Start wavenumber: 1078.000 to 6667.000 cm™’

You can change the values using the rotary or arrow keys.

The value changes in 1 nm (0.1 THz/1 cm™") steps if you press the COARSE key.

The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

Stop Wavelength (Frequency / Wavenumber)

The ranges that can be set are as follows.

Stop wavelength: 1500.000 to 4350.000 nm
Stop frequency: 88.0000 to 256.0000 THz
Stop wavenumber: 2941.000 to 8530.000 cm""

You can change the values using the rotary or arrow keys.

The value changes in 1 nm (0.1 THz/1 cm™) steps if you press the COARSE key.

The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

Nofte

» Setting the sweep width changes the start wavelength and stop wavelength. The center
wavelength/frequency does not change.

» Changing the center wavelength changes the start wavelength and stop wavelength. The
sweep width does not change. When the start or stop wavelength is set, one wavelength
becomes fixed, and this changes the value of the sweep width. In addition, the center
wavelength value is also changed at the same time.

* The above is the same for Frequency and Wavenumber mode.

One-Action Keys

This is the general name for a key that uses data from the active trace waveform (the
currently displayed waveform) to set measurement conditions.
Setting conditions requires that a waveform is displayed for the active trace.

AA—SPAN
Sets the sweep width as six times the spectrum width (threshold 20 dB ) of the active
trace measurement waveform with the RMS method.

MKR L1-L2 -SPAN
Sets spacing between line markers 1 and 2 for sweep width.
The setting range is 0.5 to 1900 nm (in 0.1 nm steps).
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4.7 Wavelength (Frequency / Wavenumber)
Resolution Settings

Procedure

»

Nofte

1. Press SETUP. The soft key menu for sweep condition settings appears.
Press the RESOLUTION soft key. The resolutions that can be set appear in the
soft key menu.
Press the soft key corresponding to the desired resolution. The screen returns
to the previous stage, and the value specified by the RESOLUTION soft key is
displayed.
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*  When entering an arbitrary value using the rotary knob, arrow keys, or numeric key pad in

the resolution screen that appears when you press the RESOLUTION soft key, the soft key

value that is closest to the entered value is set.

L
* The instrument displays | &L

if the settings for span, the number of sampling points, and

. ) ) (] I I .
the resolution are inappropriate. When is displayed, normal measurement is not

possible.

» Decrease the span.
* Increase the number of samp

Corrective Action When “UNCAL” Is Displayed
Perform the following steps.

les.

» Lower the resolution (increase the value).
» Select AUTO with the SAMPLING POINT soft key under SETUP.

The “UNCAL” display disappears if the span, number of samples, and the resolution
settings are appropriate.

IM AQ6376-01EN
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4.7 Wavelength (Frequency / Wavenumber) Resolution Settings

Explanation

Conditions under Which “UNCAL” Is Displayed

“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

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 type of spike occurs due to
characteristics of the optical block and is not an indication of any problem. Even if such
spikes occur, satisfactory performance in terms of resolution, dynamic range, and the like
can be ensured. These spikes will disappear if the resolution is set to a coarser value.

YOKOGAWA ¢
7 N
v0001
Y0002
¥ae3
V004
ki
[FEss ZORETTION
sTarT: 2004 . 4580 STop: 2006. 450 center:2005. 450 sean: 2.0
O 07 res:[ @ dlrm sens: [0 ] eve:[1]  sweo:[ SOLGAUTON]
=
=0 /

-13.5
e S
-63.!
-83.5!
2084, 458]rm 2085, 458 . 2006 . 458

Ripples in the 1800-1950, 2450-2950 nm Area
Water (OH-) ions present in the monochromator absorb light in the 1800—-1950, 2450—
2950 nm area, resulting in ripples in the measurement waveform. Either set a coarser
resolution, use the monochromator in a lower-humidity environment, or execute the
purge described on section 2.3 to reduce the amount of ripples.

:

==
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4.8 Sampling Point/Interval Settings

Procedure

The following are three ways in which the number of samples can be entered.

1.
2.

3.

4.

Setting the number of samples directly

Setting by the sampling interval

Automatically setting the optimum number of samples or the sampling interval
according to the sweep width (span) and resolution setting

Press SETUP. The soft key menu for sweep condition settings appears.

Press the SAMPLING POINT or SAMPLING INTERVAL soft key to set the
sampling point or sampling interval, respectively. To automatically set the sampling
points and interval according to the span and wavelength (frequency) resolution
settings, press SAMPLING POINT AUTO. The sampling points or interval setting
screen is displayed.

If you pressed SAMPLING POINT AUTO, the sampling points and interval are set
automatically.

Enter a number of samples or interval using the rotary knob, arrow keys, or
numeric key pad.

Press ENTER. The sampling points or interval are set.
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Note

L]
The instrument displays | ZaL_| if the settings for span, the number of sampling points, and

LI
the resolution are inappropriate. When is displayed, normal measurement is not
possible.

L]
See section 4.7 for the corrective actions when || is displayed.
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4.8 Sampling Point/Interval Settings

Explanation

Sampling points (the number of points measured in a single sweep)
Sampling points are the number of points measured within the range of the specified

span.
The setting range is 101 to 50001.

Relationship between Sampling Points, Interval, and Span
The relationship between the number of samples, the interval, and the span is as follows.

Span

Number of sampling points = ———
Interval

Given the same span, the sampling points are automatically determined when the

interval is known, and viceversa.
For information about the allowed setting for the span, see the explanation in section 4.6,

“Sweep Width Setting.”

Nofte
» Increasing the number of sampling points or decreasing the sampling interval reduces the

sweeping speed.
» Settings that would cause the number of samples in the sweep range to be extremely few

cannot be entered.
» If the setting for the number of samples is changed, the sampling interval value also

changes accordingly.

Relationship with Wavelength (Frequency / Wavenumber) Resolution

If settings are entered such that the sampling interval determined by the settings for the
span and number of samples is extremely long relative to the wavelength (frequency /
wavenumber) resolution, data may be lost. Enter settings that are appropriate for the
resolution.
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4.9 Sensitivity Settings

Procedure

=

Press SETUP. The soft key menu for sweep condition settings appears.
Press the SENS/MODE soft key. Seven sensitivity choices appear in the soft key
menu.

3. Press the soft key corresponding to the desired choice. The screen returns to the
previous stage, and the value specified by the SENS/MODE soft key is displayed.
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Nofte
If you set the sensitivity to HIGH1-HIGHS, it is forced to set to CHOP MODE.
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4.9 Sensitivity Settings

Explanation
CHOP MODE

This mode activates the internal chopper of the monochromator.

Stray light specific to the monochromator is reduced by turning the chopper.

When CHOP MODE is set to CHOP or SWITCH, measurements of better S/N can be
made. You can set the CHOP MODE to CHORP if the sensitivity setting is HIGH1-HIGH3.
You can set the CHOP MODE to SWITCH if the sensitivity setting is HIGH1-HIGH3 or
MID.

CHOP MODE Function List

I\cl:lggz Function Merit Defect
Measurement according to the |Measurement time is rapid |Since the stray light is also
stray light. even for high sensitivity measured, the low level

Invalid measurements. component is not accurate
if the light source is of high
Stray light suppression ratio: 40 power.
dB or more
High dynamic measurement Measurement can be taken [Measurement time is long.
using internal modulation. with stray light removed.
Long-duration, high
Valid sensitivity measurements
possible since offset does
Stray light suppression ratio: 60 |0t change.
dB or more

Stray Light from the Monochromator
The instrument has a newly designed, high-performance monochromator. Depending
on the measurement conditions, stray light at a level 30 to 50 dB below the original
spectrum, as well as other stray light specific to the monochromator may occur in
wavelength areas about 400 nm from the peak wavelength. If this stray light is likely to
have a severe impact on measurements, the sensitivity can be set to HIGH 1/CHOP—
HIGH 3/CHOP in order to reduce the effects of the stray light.
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Waveform with CHOP MODE invalid Waveform with CHOP MODE Valid
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410 Sweep Speed Settings

Procedure

1. Press SETUP. The soft key menu for sweep condition settings appears.

2. Press the SWEEP SPEED soft key. Each time you press the soft key, the setting
toggles between 1x and 2x.
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Explanation

SWEEP SPEED

Sets the sweep speed.

1x This is the instrument's standard sweep speed. To meet the instrument's
specifications, set the sweep speed to this value. With the sweep speed set to
this value, the instrument can measure light sources ranging from line spectrum

(such as the DFB-LD) to broadband wavelength (such as LEDs) light sources.

2X Select this value to set the sweep speed to approximately twice the speed of
the 1x value. Select this value when you are measuring light sources that have
comparatively gentle spectrum shape level changes, such as LED light sources.

Measurements using this value have the following characteristics.

» If you select this value when “UNCAL” is displayed, for waveforms that have
sharp spectrum shape changes, such as those produced by the DFB-LD,
the level and wavelength measurement accuracies may be lower than those
when you select 1x. First check the measurement spectrum, and then select
this value if appropriate.

» The noise level is approximately 2 dB higher than that when you select 1x.

Nofte
When you set the sweep speed to 2x, is displayed in the measurement conditions
area.
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4.11 Averaging Times Setting

Procedure

1. Press SETUP. The soft key menu for sweep condition settings appears.
2. Press the AVERAGE TIMES soft key. The averaging times setting screen is

displayed.

3. Enter a number of averaging times using the rotary knob, arrow keys, or numeric
key pad.

4. Press ENTER. The value specified by the AVERAGE TIMES soft key is
displayed.
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Increasing the averaging times reduces the sweeping speed but the S/N improves.

Explanation

AVERAGE TIMES

This key is used to set the average times for each point.

The setting range is 1 to 999.

If you press the COARSE key you can use the rotary knob or arrow keys to change

the numerical value in 1-2-5 steps. The value changes in 1 step if you do not press the
COARSE key.
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4.12 Trace Settings

Procedure
The following explains selecting a trace, writing waveform data, and displaying the data
on screen.
1. Press TRACE. The soft key menu for traces appears.
2. Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.

3. Press the soft key corresponding to the trace you wish to use. That trace is set as
the active trace (in the example below, this will be trace B).

4. Press the VIEW B soft key and select DISP.
5. Press the WRITE B soft key. Trace B is placed in write mode.

e - |
TRACE.
CDEF

VIEW A || 5 ‘

BLANK]

[scT1ve
TReCE

FELDEFG

[scT1ve
TRACE

[vrew &

BLANK

fvrew &

DIsP EIET

WRITE A

[carcuLaTe €]

o m]

[rrece LisT

|

TRACE LISTJ ‘ ‘

oRe 1,2 J EETURN ‘

Nofte
Waveforms of traces for which VIEW A-VIEW G are set to BLANK cannot be displayed on

screen.

More 1.2 J rore 1,2
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4.12 Trace Settings

Explanation

Active Trace

Active trace refers to a target trace to which settings and changes can be applied.

A trace shows a waveform and measurement conditions. The instrument has a total of
seven independent traces (A through G). You can specify Show/Hide on each trace, and
display multiple traces in the waveform screen.

The following explains the soft keys related to trace settings.

ACTIVE TRACE...ABCDEFG

Selects the active trace from among traces A to G.

You can also switch the active trace using the mouse by clicking TRACE display A
through G on the screen.

Displaying Traces

Selects whether or not to display the active trace on screen.

VIEW @...DISP / BLANK

“VIEW @ DISP”: Displays the waveform on the screen. The trace display changes to
"DSP".

“VIEW @ BLANK”: Does not display the waveform on the screen. The trace display
changes to "BLK".

When you press this key, the highlight toggles between “VIEW @ DISP” and “VIEW @
BLANK”.

Note that if BLANK is set, markers applied to the trace set in DISP will be cleared.

The "at" (@) symbol indicates the currently selected trace. One is included from A-G.

Write Mode

Fix mode

WRITE @

This key is used to set the active trace to write mode.

When a trace is set to write mode, waveform data are written to it and updated during
measurement. In addition, the trace display on the side of the data area changes to
"WRITE".

The "at" (@) symbol indicates the currently selected trace. One is included from A-G.

FIX@

This key is used to set the active trace to data fixing mode.

When a trace is set to this mode, its waveform data do not change even when
measurement is performed. Therefore, the waveform on the screen is not overwritten.
The trace display changes to "FIX".

When the FIX soft key is pressed during sweeping, the waveform displayed at that time
is fixed.

The "at" (@) symbol indicates the currently selected trace. One is included from A-G.
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4.12 Measurement Start (Sweep)

Procedure

1. Press SWEEP. The soft key menu regarding sweep appears.
2. Press the SINGLE or REPEAT soft key. Sweeping begins.

3. To set the sweep interval, press the SWEEP INTERVAL soft key. The sweep
interval setting screen is displayed.

4. Enter a numerical value using the rotary knob, arrow keys, or numeric keypad,
then press ENTER.

5. To stop the sweep, press the STOP soft key.

*
TRAT + 1500 B2 —210. BadBm 7-¥n
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Note

» Sweeping can also be performed by clicking the sweep icons |FPT || 5L | located at the
bottom of the screen.

» During a sweep, the sweep bar is displayed below the X axis, indicating conditions during
the current sweep.

» During a sweep, a sweep icon indicating the sweep status is displayed in the lower left
corner of the screen. (Sweep progress from the start wavelength to the sweep wavelength
is indicated as a percentage.)

Dividing into Segments and Measuring

Setting the Unit of Segments

2. Continuing on from step 1, press the SEGMENT POINT soft key. The segment
unit setting screen is displayed.

3. Enter a numerical value using the rotary knob, arrow keys, or numeric keypad,
then press ENTER.
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4.12 Measurement Start (Sweep)

Starting the Sweep

4. Press the SEGMENT MEASURE soft key. Only the specified segment unit is
measured, and sweeping stops. The first time (only), sweeping begins from the
start wavelength.

5. If you press the SEGMENT MEASURE soft key again, sweeping of a segment
unit begins from the stopped position.

6. Repeat step 5. When the measured number of samples reaches the specified
number of samples, segment measurement ends.

7. To stop the sweep while in progress, press the STOP soft key.

Note

»  With segment measurement, sweeping is performed in units of segments.

» If you press the SINGLE key or REPEAT key during segment measurement, segment
measurement stops, and sweeping begins from the start wavelength.

Explanation
SEGMENT MEASURE

This function divides up the specified number of measurement samples by the segment
unit set using the SEGMENT POINT soft key, and performs measurement.

SEGMENT POINT

This key is used to set the number of sampling points for performing <SEGMENT
MEASURE>. When you press this key, the current number of sampling points is
displayed in the parameter entry window. The number of sampling points can be set
in the range of 1 to 50,001 in the DATA ENTRY section. When the setting value of
SEGEMENT POINT is larger than the value which deducted points in this time from
measurement sampling points , it measures to the last sampling points.

SWEEP INTERVAL

This key is used to set the time from one sweeping start to the next sweeping start during
repeat sweeping.

If the time required for sweeping is greater than the set time, the next sweeping is started
immediately after sweeping ends.

When you press this key, the current setting time is displayed in the parameter input
window. The setting range is MINIMUM or 1 to 99,999 seconds, and is set in the DATA
ENTRY section.

If “0” is entered through the numeric keypad, then MINIMUM is set.

If a setting other than MINIMUM is entered, is displayed at the very bottom of the
screen in inverse video.
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4.14 Specifying a Sweep Range

Procedure
Sweeping between Line Markers
You can sweep between wavelength line marker 1 and wavelength line marker 2.

1. Set wavelength line marker 1 and wavelength line marker 2 at either end of the
range you want to sweep.
(For the display procedure, see section 5.9, “Displaying Markers.”)

2. Press SWEEP. The soft key menu regarding sweep appears. n
3. Press the SWEEP MKR L1-L2 OFF/ON soft key, and select ON. When set to ON,

[STT=] -
is displayed at the very bottom of the screen. %
4. Press the REPEAT or SINGLE soft key. Sweeping between line markers begins. b
s
[
5. To cancel, press the SWEEP MKR L1-L2 OFF/ON soft key, and select OFF. 3
L . o
Sweeping is performed over the entire screen. s
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VARR2
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VRIS : : BLK| [REPEAT
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[
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Sweep range } \ R Lo
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Nofte

» If both L1 and L2 are set, sweeping is executed between line markers 1 and 2.

« Ifjust L1 is set, the sweep occurs over the span from line marker 1 to the right edge of the
screen.

« Ifjust L2 is set, the sweep occurs over the span from the left edge of the screen to line
marker 2.

» If neither L1 nor L2 is set, analysis is performed from the set start wavelength to the stop
wavelength.
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4.15 Pulse Light Measurement

Procedure

The following three methods are available for measuring pulse light.
* Measurement using Peak hold mode

» Measurement as a time average spectrum (see “Explanation”).

* Measurement using External trigger mode.

Pulse Light Measurement Settings

1. Press SETUP. The soft key menu for sweep condition settings appears.

2. Press the MORE soft key. The MORE 2/2 soft key menu is displayed.

3. Press the PLS LIGHT MEASURE soft key.

4. Press the PEAK HOLD soft key. The peak hold value setting screen is displayed.
5

Enter a peak hold value using the rotary knob, arrow keys, or numeric key pad. A
value larger than the period of the pulse light being measured must be entered for
the peak hold value.

6. Press ENTER.
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Displaying the Pulse Light Measurement Waveform
7. Press SWEEP. The soft key menu for sweep appears.

8. Press the SINGLE or REPEAT soft key. Sweeping begins, and a waveform is
displayed.

9. To stop the sweep, press the STOP soft key.

Nofte
* An appropriate sensitivity is determined from the pulse width of the measured pulse light.
For details, see the table, “Sensitivity Name and Corresponding Pulse Width.”
» Enter a value longer than the period of the pulse light being measured for the peak hold
value.
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4.15 Pulse Light Measurement

Measuring using Gate Sampling

Setting the Sampling Interval Time

Enter the sampling interval using the rotary knob, arrow keys, or numeric keypad.

1. Press SETUP.
2. Press the MORE 1/2 soft key.
3. Press the PLS LIGHT MEASURE soft key.
4. Press the GATE MODE soft key. The sampling interval time setting screen
appears.
5.
6. Press ENTER.
o R
HIGH1 S e 3 wn: 200 | 18msec,
\; | 100. Bnsec|
Fe== N Ee
g ON 1EEECE pos =
4] 5] 6| pme
= | oo e
0.028nm B oy e &
AIR BEFI Leroe ] ‘
2x ‘ h e
MoRE 12 VoRE 202 Prmo [EAL18Em |=7
Nofte

The GATE MODE soft key will be unavailable if the following settings are used. To enable the

soft key, change the settings.

Unavailable when SWEEP MODE is set to 2x. Available when it is set to 1x. See section 4.10.
Unavailable when CHOP MODE of SENS/MODE is not set to OFF. Available when it is set

to OFF. See section 4.9.

Unavailable when AVERAGE TIMES is not set to 1. Available when it is set to 1. See section

4.11.

Unavailable when TRIG INPUT MODE of TRIGGER SETTING is set to SMPL ENABLE.
Available when it is set to SMPL TRIG. See section 4.16.
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4.15 Pulse Light Measurement

Setting the Gate Signal Logic

Explanation

7. Press the GATE LOGIC soft key. Each time you press the key, the setting toggles
between POSI and NEGA.

PEAK HOLD

1Bmsec

PLS LIGHT MEASURE

You can enter pulse light measurement settings and external trigger mode settings.

PEAK HOLD
You can set the peak hold value for the pulse light. Pulse light measurement can be
carried out based on this. The setting range is 1 to 9999 ms.

EXT TRIGGER MODE
This mode is used to measure pulse light using an external trigger signal. When this key
is selected, sweeping is performed in external trigger mode, wherein sampling is done

based on an external trigger signal.
For information on external trigger measurement, see section 4.15.

GATE MODE
In GATE MODE, the AQ6376 samples data when the external signal (gate signal) is
active and measures the pulse light. To use this mode, you need to set the sampling
interval and signal logic. For details, see “Gate Sampling Measurement,” described later.

Measurement Sensitivity and Corresponding Pulse Width
The measurement sensitivity is determined based on the light pulse width. Select the

appropriate sensitivity level based on the pulse width in the table below.

Sensitivity Name and Corresponding Pulse Width

On-Screen Notation

Corresponding

s‘:‘z:;‘gty CHOPMODE [ |~ [ PEAKHOLD | EXTTIRG | Pulse Width
Setting Setting (Min.)

NORM/HOLD NORM/HOLD |P-NORMHLD |E-NORMHLD |22 2K ;gﬁgs
NORMIAUTO ||alid NORM/AUTO |P-NORM/AUT |E-NORM/AUT |300ps
NORMAL NORMAL  |P-NORMAL  |E-NORMAL |1ms

MID MID P-MID E-MID 3ms
HIGH1/CHOP HI/CHOP  |P-HIM/CHOP  |E-HI/CHOP  |50ms
HIGH2/CHOP |Valid HI2ICHOP  |P-HI2ICHOP  |E-HI2/CHOP |200ms
HIGH3/CHOP HI3CHOP  |P-HI3/CHOP  |E-HI3/CHOP  |2000ms
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4.15 Pulse Light Measurement

Sampling interval time:

several times in repeat sweep mode using the MAX HOLD function, all the light pulses

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
can be sampled, enabling the full waveform can be displayed.

emission to the AQ6376, 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. When the AQ6376 measures

Gate Sampling Measurement

Mesurement

First sweep |

Pulse light
Gate signal

_

Sampling

Waveform display

)
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The broken line shows the MAX HOLD waveform of the first sweep.

* For details on the MAX HOLD function, see section 5.3.

$

[ L

) are asynchronous, performing repeat sweep using the MAX HOLD function eventually

wavelength data during this period may be missed, but because the sampling time and gate signal

(

Because the AQ6376 does not show data that is sampled when the gate signal is inactive, the

results in all the waveform data in the span range to be shown.

pulse light

Sampling

Waveform display
nth waveform display
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4.15 Pulse Light Measurement

Sampling interval time

Set the sampling interval time for sweeping.

The selectable range is 0.1 to 1000.0 ms (in 0.1 ms steps).

An appropriate sampling interval must be set according to the measurement sensitivity.
Refer to the pulse width corresponding to the sensitivity in the “Sensitivity Name and
Pulse Width” table on page 4-40.

Gate Signal Logic

Use GATE LOGIC to set the gate signal logic.

POSI: Sampling is performed when the gate signal is at high level.
NEGA: Sampling is performed when the gate signal is at low level.

There is an external trigger input terminal on the rear panel of the AQ6376. The input
signal is TTL level.

Nofte
The following operations cannot be performed in GATE MODE.

» Set the trigger conditions (section 4.16).
» Set the CHOP mode (section 4.9).

» Set the average count (section 4.11).

» Set the sweep speed (section 4.10).
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4.16 External Trigger Measurement

Procedure

Setting the Trigger Input Mode
1. Press SYSTEM. The soft key menu regarding the system settings appears.
2. Press the MORE soft key. The MORE 2/4 soft key menu is displayed.
3. Press the TRIG INPUT MODE soft key. The trigger input mode's setting menu is
displayed.

4. To set sample trigger mode or sweep trigger mode, press the SMPL TRIG or
SWEEP TRIG soft key, respectively.
If you set SWEEP TRIG, that concludes the settings.
If you press the EXEC soft key, the instrument returns to the original screen.
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Nofte
In sample trigger mode, set SWEEP SPEED to 1x.

In sweep trigger mode, set SWEEP SPEED to 1x. Also, TRIGGER SETTING and EXT
TRIGGER MODE cannot be set.
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4.16 External Trigger Measurement

Setting External Trigger Mode (for SMPL TRIG)
5. Press SETUP. The soft key menu for sweep condition settings appears.
6. Press the MORE soft key. The MORE 2/2 soft key menu is displayed.
7. Pressthe PLS LIGHT MEASURE soft key.
8. Press the EXT TRIGGER MODE soft key. External trigger mode is set.

( 100. @msec|

[aTE LosIc
MEGH|

‘ ‘ = | Groorae

Setting Trigger Conditions (for SMPL TRIG)

9. Pressthe TRIGGER SETTING soft key. The trigger condition setting menu is
displayed.

10. Press the EDGE soft key. RISE switches to FALL, or vice versa.
11. Press the DELAY soft key.
12. Enter a delay time and press ENTER.

s
FALL

: LK,
GiFIxX P o=

i2an: 1100 @Anm
stPL: [SORT (ATO)

DDDDD

@rm o (1708, B2

Nofte

When AVERAGE TIMES is set, sweeping stops when a number of external signals equaling the

specified sampling points times the "average times" is input.
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4.16 External Trigger Measurement

Explanation

Data measurement or signal sweeping starts when triggered by an external signal.
An external trigger input terminal is located on the rear panel of the instrument. Input
signals are of TTL levels.
Measurement starts per external trigger signals. You can set

whether the trigger activates on a rising or falling edge of the signal.
Measurement starts approximately 70 ys after the trigger activates.
Sweeping starts per external trigger signals. The trigger activates on
the rising/falling edge of the signal. Sweeping starts 5 ms at most after
the trigger activates.

SMPL TRIG:

SWEEP TRIG:

SMPL ENABLE:

A single or repeat sweep starts 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 key is used to set the external trigger signal detection edges.
RISE The rising edge is recognized as a trigger.

FALL

DELAY *****us
This key is used to set the delay time between trigger signal edge detection and data
measurement. The setting range is 0 to 1000.0 ps (fine: steps of 0.1; coarse: steps of 1).
For information about the external trigger measurement function, see section 1.2.

The falling edge is recognized as a trigger.

Measurement Sensitivity and Corresponding Pulse Width
The measurement sensitivity is determined based on the light pulse width. Select the
appropriate sensitivity level based on the pulse width in the table below.

Sensitivity Name and Corresponding Pulse Width

Sensitivit On-Screen Notation Corresponding
settin Y | cHoP MODE Normal PEAK HOLD EXT TIRG Pulse Width
9 Setting Setting (Min.)
NORM/HOLD NORM/HOLD |P-NORM/HLD |E-NORM/HLD PEAK: 100us
EXT: 50us
NORM/AUTO Invalid NORM/AUTO |P-NORM/AUT |E-NORM/AUT [300us
NORMAL NORMAL P-NORMAL E-NORMAL 1ms
MID MID P-MID E-MID 3ms
HIGH1/CHOP HI1/CHOP P-HI1/CHOP E-HI1/CHOP  |50ms
HIGH2/CHOP Valid HI2/CHOP P-HI2/CHOP E-HI2/CHOP  |200ms
HIGH3/CHOP HI3/CHOP P-HI3/CHOP E-HI3/CHOP  |2000ms
IM AQ6376-01EN 4-45
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4.16 External Trigger Measurement

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 Name and Minimum Pulse Width

Sensitivity Setting Minimum Pulse Width
NORM/HOLD 50 ms
NORM/AUTO 50 ms
NORMAL 50 ms
MID 50 ms
HIGH1/CHOP 100 ms
HIGH2/CHOP 250 ms
HIGH3/CHOP 2050 ms
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4.17 Trigger Output

Procedure

Setting the Trigger Output Mode

1.
2.
3.

Press SYSTEM. The soft key menu for the system settings appears.
Press the MORE soft key. The MORE 2/4 soft key menu is displayed.

Press the TRIG OUTPUT MODE soft key. The trigger output setting menu is
displayed.

Press the SWEEP STATUS soft key.
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Rs-232
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When pulse light measurement is specified, external trigger output cannot be performed. Turn
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T
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[
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OFF PLS LIGHT MEASURE.

Explanation

You can synchronize sweeping from the trigger output terminal on the rear panel of the
instrument and output a positive logic signal. Signals are only output when sweeping.

Output signals are of TTL levels.
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4.18 Smoothing

Procedure

Setting the Smoothing
1. Press SETUP.
2. Press the MORE 1/2 soft key. The MORE 2/2 key menu is displayed.
3. Press the SMOOTHING OFF ON soft key to select ON.
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Explanation

Smoothing Function
This function attenuates the noise in the measured waveform. By using the Smoothing
function, areas on the waveform with a large amount of noise can be “smoothed out”
when measured. Note that when noise is superimposed on abrupt changes in the
spectrum, the peaks and valleys of the spectrum are integrated thereby reducing the
measurement resolution. Therefore, it is recommended not to use the Smoothing
function all the time, but rather to use it judiciously, checking the effects on the measured
spectrum. Also, if a relatively small number of samples is set relative to the measurement
span (or example, when UNCAL is displayed), the appropriate Smoothing function may
not be performed.

Waveform with SMOOTHING OFF SMOOTHING set to ON
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4.19 Analog Out

Procedure

Connecting to the Oscilloscope

AQ6376 Oscilloscope
Coaxial cable

INPUT

1. Press SETUP. The soft key menu for sweep condition settings appears.

2. Press the SENS/MODE soft key. Seven sensitivity choices appear in the soft key
menu.

3. Press the NORM/HOLD soft key. The screen returns to the previous stage, and
NORM/HOLD is displayed for the SENS/MODE soft key.
Press SWEEP. The soft key menu for sweep appears.

5. Press the SINGLE or REPEAT soft key. An analog voltage is output corresponding

to the input light.

[ResoLUTION [noRMAHOLD:
1nm|
[sENS/MODE IORM AT S
NORIM-AUTO)

MEss W
AR RN
[slesr speeD)

B 2x

Note

» The analog out function is enabled only when the sensitivity is set to NORM/HOLD.
« If the level of the input light is high, the output voltage level is saturated.
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4.19 Analog Out

Explanation

The saturation level and noise level varies depending on the REF level.
The table below shows the relationship between the REF level and the saturation level.

REF LEVEL(dBm or dBm/nm) Saturation Level * (dBm)
REF >0 23 dBm or more

0 <=REF >-10 13 dBm or more

-10 <=REF > -20 3 dBm or more

-20 < =REF >-30 -7 dBm or more

-30 <=REF -17 dBm or more

* At wavelength 1450 to 1620 nm

ANALOG OUT Output Specifications

Output saturation voltage +6 V or more
Offset voltage (including noise) +5 mVp-p
Bandwidth 10 kHz or more
Load 1 kQ or more
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Chapter5

Waveform Display

5.1

Zooming In/Out on Waveforms

Procedure

The following are three ways of zooming in and out on waveforms.
» By specifying a center wavelength (frequency / wavenumber) and display sweep
» By specifying a start wavelength (frequency / wavenumber) and stop wavelength
(frequency / wavenumber)
« By zooming in/out on a range specified with the mouse
The following explains the procedure for each of these methods.

Zooming In/Out by Specifying a Center Wavelength (Frequency /
Wavenumber) and Display Sweep

1. Press ZOOM. The soft key menu for settings related to zooming in/out on a
measured waveform appears.

When Setting the Peak Wavelength (frequency / wavenumber) of the Displayed

Waveform as the Center Wavelength for Zooming

2. Press the PEAK ZOOM CTR soft key. The peak wavelength (frequency /
wavenumber) is set as the zoom center wavelength (frequency / wavenumber).
Proceed to step 5.

2. Press the ZOOM CENTER WL (FREQ / WNUM) soft key. The zoom center
wavelength setting screen is displayed.

3. Enter a zoom center wavelength using the rotary knob, arrow keys, or numeric
key pad.

4. Press nm/ENTER.

5. Press the ZOOM SPAN WL (FREQ / WNUM) soft key. A screen for specifying the
display sweep width (the range to zoom in/out on) is displayed.

6. Enter a display sweep width using the rotary knob, arrow keys, or numeric key
pad.

7. Press nm/ENTER.

Restores the zoomed waveform to its original size
8. Press the INITIAL soft key.

Waveform display example
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T
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[0.8)c=0 res: [ W Tom  sens:[lI0 ] avo:[ 1] swe: [ TABTGAITOY)

L
0.8nm,

12.8

00H
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1851, 180

e
N

[Foom sran o ]|
1. 8nm|
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STOP WL
1561. 1@@nm|

o=

of
El

— Setting the peak wavelength
to the center wavelength of
ﬂ s Ul zoom display

)
N
oz
%
X
=
o
9
B

—

U T L =
\ \ /\ / \ / / /\ \ \ — Display scale initialization

| ”M“ The zoom area is displayed
Jil as a dotted line in the
overview window

N

5,
(55T 00)rm
B

1556. 108 rm L @@rmo 1561 T@)nm

After changing the display scale (zooming),

Zo0MIMG] is displayed
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5.1 Zooming In/Out on Waveforms

Note

» ltis not necessary to press nm/ENTER when using the rotary knob or arrow keys.
« If a value outside the setting range is entered, the nearest permitted value is set.

Zooming In/Out by Specifying a Start Wavelength (Frequency / Wavenumber)
and Stop Wavelength (Frequency / Wavenumber)

1. Press ZOOM. The soft key menu for settings related to zooming in/out on a
measured waveform appears.

2. Press the ZOOM START WL (FREQ / WNUM) soft key. A screen for specifying
the zoom start wavelength (frequency / wavenumber) is displayed.

3. Enter a zoom start wavelength (frequency / wavenumber) using the rotary knob,
arrow keys, or numeric key pad.

4. Press nm/ENTER.

5. Press the ZOOM STOP WL (FREQ / WNUM) soft key. A screen for specifying the
zoom stop wavelength (frequency / wavenumber) is displayed.

6. Enter a zoom stop wavelength (frequency / wavenumber) using the rotary knob,
arrow keys, or numeric key pad.

7. Press nm/ENTER.

Waveform display example

YOKOGAWA ¢
B V-¥n:

voaa1
ViRaRZ
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viaR4
VAR5
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5T2RT: 1546. 108N sToP: 1566. 188mm cenTer: 1566, 108nm span: 0. Anm -

1 BdB/D res:[_@.d)rm  sens: [0 ava:[ 1] swpe: [(T@BLAOTO zoor
i T S E— START WL
H : 1551. 1@@rr
[Foor spam e

o e
— ﬂ ] . nmi
i <
’ \ 1 ovERVIEW
T B
A
:
L BLL|

WAWANIA\DA WS W WA A
il oo e

‘ overview window

—

-88.
1551, Tadm (1556, 10dnm [ ) 1561, 100 rm

EEE | e vl e
B RIERE [ e e e e

After changing the display scale (zooming),

Lot TGS is displayed

Note

» ltis not necessary to press nm/ENTER when using the rotary knob or arrow keys.
» If a value outside the setting range is entered, the nearest permitted value is set.
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5.1 Zooming In/Out on Waveforms

Zooming In/Out on a Range Specified with the Mouse

1. In the waveform display area, drag the portion of the waveform to zoom in/out on.
A dotted outline is displayed around the selected range. (The zoom area.)

2. When you release the left mouse button, the display zooms in on the zoom area.
At the same time, the zoom area is indicated with a dotted line range in the overview

window.
YOKOGEWA ¢ _
v H T-n: =]
Yepat n o AUTO
vz i
Va3 o
vaga4 L

THMEAS COMDITIOND |
sTerT: 1546. 108N sTor: 1566. 18anm cenrer: 1556. 18anm sean: 20 Bnm

1880 resi @ Drm  sens: [0 ave: (1] svee: (TR O]
= B

12.8

CCII I IIIT

7] H
E=) (]

‘SEGMENT
BOINT
| 1
Bl
iR
ON|
SuEEP
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MINTMUM]

—
o
—
N
—
—
L
[J——
[
—
f—
—
—
[—

Drag the mouse in the
waveform display area

Aejdsig wiogenep

) to set the zoom area
) [ C=@mo [ ‘ |
e e e < |
Zoom

YOKOGRWA ¢
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g%%%% ) 3

veass 1556. 188nm|
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5TART: 1546, 100N 5ToP: 1566. 100nm ceEnTER: 1556. 1A0nm span: 2. Anm
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as a dotted line in the
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—

—

88,
1551, 1@8)rmm 15

o 5
5 e i BRI
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After changing the display scale (zooming),

ZooM IHG] is displayed

Nofte
« 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 the corner of the measurement screen.
* The display scale and measurement scale are mutually independent.
* Changing the zoom function settings does not change the measurement conditions.
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5.1 Zooming In/Out on Waveforms

Setting Up the Overview Window
When the waveform display is enlarged or reduced using the zoom function, the overview
window is displayed at the very bottom of the waveform display area. (Only displayed
when a zoom is performed.)

Showing/Hiding the Window and Setting the Display Position

1. Press ZOOM.

2. Press the OVERVIEW DISPLAY OFF/LIR soft key. Each time the soft key is
pressed, the setting changes in the order Hide, Display Left, and Display Right.

Setting the Window Size

1. Press ZOOM.

2. Press the OVERVIEW SIZE LARGE/SMALL soft key. The window switches
between large and small.

Waveform display example

YOKOGAWA ¢

V-n:

THMEAS CONDITIONT
sTanT: 1546. 10Arm sTop: 1566. 18@nm cenrer: 1556. 108nm span:  20.0mm ‘

1 (0.0 res: [0 rm  sens: [ID ave: 1] sveL: [(T091 @I o
k! T
Zo
(518w
1 1561. 10|
= ﬂ (7;@%
1 3280m cTR

i [OvERVIEW
e
ﬂ oFF IR

o b
NEANANIANYA WA W NAWANES .

EF B
OVERVIEW DISPLAY OFF/L/IR set to L and OVERVIEW SIZE LARGE/SMALL set to
SMALL.
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5.1 Zooming In/Out on Waveforms

Changing Settings Using the Mouse

The mouse can be used in the overview window to change the display scale settings.

Changing the Center Wavelength (Center Frequency / Center Wavenumber)
1. Move the mouse pointer into the overview window.

2. Drag in the zoom area surrounded by a dotted line.
When doing so, the mouse pointer changes to a hand tool.

Changing the Zoom Start/Stop Wavelength (Frequency / Wavenumber)
1. Move the mouse pointer into the overview window.

2. Drag a vertical dotted line of the zoom area.
When doing so, the mouse pointer changes to an arrow.

Specifying a New Zoom Area
1. Move the mouse pointer into the overview window.

2. Drag outside of the zoom area. A new zoom area is created.
When doing so, the mouse pointer changes to a plus (+) sign.

Note

For information on power measurement inside the zoom area, see section 6.4, “Power

Measurement.”

IM AQ6376-01EN
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5.1 Zooming In/Out on Waveforms

Explanation

Zoom Center Wavelength (Frequency / Wavenumber)

The ranges that can be set are as follows.

Center wavelength: 1500.000 to 3400.000 nm

Center frequency: 88.0000 to 200.0000 THz

Center wavenumber: 2941.000 to 6667.000 cm™"

You can change the values using the rotary or arrow keys.

The value changes in 1 nm (0.1 THz/1 cm™) steps if you press the COARSE key.

The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

Wavelength (Frequency / Wavenumber) Display Sweep Width

The ranges that can be set are as follows.

Wavelength sweep width: 0, and 0.5 to 1900.0 nm
Frequency sweep width: 0.01 to 112.00 THz
Wavenumber sweep width: 0.5t0 3726.0 cm™

If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 1-2-5 steps. The value changes in 1 nm (0.1 THz/1 cm™) steps if you
do not press the COARSE key.

Zoom Start Wavelength (Frequency / Wavenumber)

The ranges that can be set are as follows.

Start wavelength: 550.000 to 3399.950 nm
Start frequency: 32.0000 to 199.9950 THz
Start wavenumber: 1078.000 to 6666.950 cm""

You can change the values using the rotary or arrow keys.

The value changes in 1 nm (0.1 THz/1 cm™) steps if you press the COARSE key.

The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

Zoom Stop Wavelength (Frequency / Wavenumber)

The ranges that can be set are as follows.

Stop wavelength: 1500.050 to 3000.000 nm
Stop frequency: 88.0050 to 315.0000 THz
Stop wavenumber: 2941.050 to 10433.000 cm™’

You can change the values using the rotary or arrow keys.

The value changes in 1 nm (0.1 THz/1 cm™") steps if you press the COARSE key.

The value changes in 0.1 nm (0.01 THz/0.1 cm™") steps if you do not press the COARSE
key.

5-6
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5.1 Zooming In/Out on Waveforms

Frequency display sweep width

- o

e

Zoom start frequency ~ Zoom center frequency Zoom stop frequency
Nofte
« Changing the zoom center wavelength changes the zoom start wavelength and zoom stop

wavelength. The waveform display sweep width does not change.

« Changing the wavelength display sweep width changes the zoom start wavelength and
zoom stop wavelength. The zoom center wavelength does not change.

*  When the zoom start or stop wavelength is set, one wavelength becomes fixed, and this
changes the value of the wavelength display sweep width. In addition, the zoom center
wavelength value is also changed at the same time.

e The above is the same for Frequency and Wavenumber mode.

IM AQ6376-01EN
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5.2 Wavelength Updating/Fixing

Procedure

Selecting a Trace to Update or Fix
1. Press TRACE. The soft key menu for trace settings appears.
2. Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.

3. Press the soft key corresponding to the trace you wish to update or fix. The
selected trace is set as the active trace, and becomes the target of the operation
below.

4. Press the VIEW soft key of the selected trace and select DISP. Each time you
press the soft key DISP switches to BLANK, or viceversa. (Trace B is given as an
example.)

Updating a Waveform
5. Press the WRITE soft key. The trace area display switches to WRITE.

6. Perform measurement. The wavelength data is updated.

Fixing a Waveform
5. Press the FIX soft key. The trace area display switches to FIX.

6. The waveform data is fixed. Even if measurement is performed, the waveform
data is not updated.

- AR Do
TRAcE IR (7 TRAoE
BECDEF) _ ; 7 AECTERG SiEl% ek AECDEFG)
FELk s SiETX it
: s EiETX it
e A Le ; e & SiFix k] [orew s
I BLeny .5 | B BLANK] & | I BLeny

501 (AUTO) SAT(AUTON

TRACE LISTJ

[rrece LisT

MoRE 1,2

Nofte
» Only 1 trace can be set as the active waveform. If you wish to update multiple traces, update
them one at a time.
» |If all traces are set to FIX, a warning appears, and measurement cannot be performed.

For information on the trace function, see section 1.3
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5.2 Wavelength Updating/Fixing

Explanation

Active Trace

Active trace refers to a target trace to which settings and changes can be applied.

A trace shows a waveform and measurement conditions. The instrument has a total of
seven independent traces (A through G). You can specify Show/Hide on each trace, and
display multiple traces in the waveform screen.

The following explains the soft keys related to trace settings.

ACTIVE TRACE...ABCDEFG

Selects the active trace from among traces A to G.

You can also switch the active trace using the mouse by clicking TRACE display A
through G on the screen.

Displaying Traces

Selects whether or not to display the active trace on screen.

VIEW @...DISP / BLANK

“VIEW @ DISP”: Displays the waveform on the screen. The trace display changes to
"DSP".

“VIEW @ BLANK”: Does not display the waveform on the screen. The trace display
changes to "BLK".

When you press this key, the highlight toggles between “VIEW @ DISP” and “VIEW @
BLANK”.

Note that if BLANK is set, markers applied to the trace set in DISP will be cleared.

The "at" (@) symbol indicates the currently selected trace. One is included from A-G.

Write Mode

WRITE @

This key is used to set the active trace to write mode.

When a trace is set to write mode, waveform data are written to it and updated during
measurement. In addition, the trace display on the side of the data area changes to
"WRITE".

The "at" (@) symbol indicates the currently selected trace. One is included from A-G.

Fixed mode

FIX@

This key is used to set the active trace to data fixing mode.

When a trace is set to this mode, its waveform data do not change even when
measurement is performed. Therefore, the waveform on the screen is not overwritten.
The trace display changes to "FIX".

When the FIX soft key is pressed during sweeping, the waveform displayed at that time
is fixed.

The "at" (@) symbol indicates the currently selected trace. One is included from A-G.

IM AQ6376-01EN
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5.3

MAX/MIN HOLD Display

Procedure

Selecting a Trace to Hold

1. Press TRACE. The soft key menu for trace settings appears.
2. Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.

3. Press the soft key corresponding to the trace whose maximum or minimum value
you wish to hold. The selected trace is set as the active trace, and becomes the
target of the operation below.

4. Press the VIEW soft key of the selected trace and select DISP. Each time you
press the soft key DISP switches to BLANK, or vice versa. (Trace B is given as
an example.)

Holding the Maximum/Minimum Value

5. Press the HOLD soft key. The soft key menu for selecting MAX/MIN appears.
6. To hold the maximum value press the MAX HOLD soft key.
To hold the minimum value press the MIN HOLD soft key.

The maximum or minimum value is held.

7. Perform measurement.

If you selected MAX HOLD and the measured value is larger than the previous

value, waveform data is updated.

If you selected MIN HOLD and the measured value is smaller than the previous

value, waveform data is updated.

CDEF

VIEW A |

BLANK]

|
L_ |

TRACE LISTJ

MoRE 1,2

[ReTURN

Note

[acTive ‘

FECDEFG]

view & ‘

view |

BLANK|

BLANK]

Fix &

oo &
A% HOLD]
2]

[caLcuLaTe gl

[Trace LISTJ

i

'
ft

More 12 J

w

MAX/MIN HOLD is only enabled when the sweep mode is REPEAT.

you perform repeated SINGLE sweeps.

It does not function even if
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5.4 Sweep Average

Procedure

Selecting a Trace to Average

1.
2.
3.

Press TRACE. The soft key menu for trace settings appears.
Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.

Press the soft key corresponding to the trace you wish to average. The selected
trace is set as the active trace, and becomes the target of the operation below.

Press the VIEW soft key of the selected trace and select DISP. Each time you
press the soft key DISP switches to BLANK, or viceversa. (Trace B is given as an
example.)

Setting the Averaging Times

5.
6.

BLANK]

Press the ROLL AVE soft key. The averaging times dialog box is displayed.
Enter a number of averaging times using the rotary knob, step keys, or numeric
key pad.
Perform measurement. The sweep average value is updated each time
measurement is performed.

mécw | | ‘ %éé;:nm

view & | VEBLQNK

svee: [ D01 (RUTON

) ==

|
L_
.
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.l

=
=
=
[

L

| ‘ TRACE L1sT

oRe 12 J LRETURN ‘ Srmo 1544, 102 rm

roRE 102 J

note
The allowed setting for averaging times is 2-100.
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5.4 Sweep Average

Explanation

When a trace is set to ROLL AVG mode, each time measurement is performed the sweep
average is taken of the current and past measured data, and the measurement data are
updated.

The roll averaging is calculated according to the following equation.
Wi (i) =Wj-1 (i) (n- 1)/ n+W (i) *1/n  (i=1, 2eeesscesssescecN)

Wj (i): Newly displayed waveform
Wij-1(i): Previously displayed waveform
W (i):  Newly obtained waveform

N: Number of sampling points
n: Number of averagings
Nofte

The setting values of the NOISE MASK function are not affected by sweep averaging. The
noise mask is executed when the results of the sweep average are displayed.

* When CHOP MODE in the measurement sensitivity settings is set to SWITCH, two
sweepings is one count.

5-12
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5.5

Displaying Calculated Waveforms

Procedure

Selecting Traces for Calculation

1.
2.
3.

Press TRACE. The soft key menu for trace settings appears.
Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.

Press the soft key corresponding to a trace that is available for trace-to-trace
calculation (C, F, or G).

The calculated results are displayed in the selected trace.
The items that can be calculated differ depending on the trace selected.

Press the VIEW soft key of the selected trace and select DISP. Each time you
press the soft key DISP switches to BLANK, or viceversa.

Selecting a Calculation

5.

6.

Press the CALCULATE soft key. The LOG and Linear selection menus are
displayed.
For log calculations, press the LOG MATH soft key. For linear calculations, press
the LIN MATH soft key. The soft key menu showing the choices for calculation
appears.
Press the soft key corresponding to the desired calculation. The calculation
executes.

¢;XéCDEFG

BLANK] |

| “I‘U O]

TRACE LISTJ

el
TRAcE

oRe 1,2 J I:zmw ‘

caLs e
More 12 J RETURN

Nofte

» Trace-to-trace calculations can only be performed on C, F, or G. If the active trace is set to

something other than trace C, F, or G, the CALCULATE key is disabled.

» If a trace targeted for calculation is remeasured and the center wavelength and

measurement span of the trace being measured is changed, it is recalculated and
redisplayed.

« If the measurement condition (resolution) of the trace targeted for calculation does not

match, a warning is displayed after calculation.

IM AQ6376-01EN

5-13

Aejdsig wiogenep n



5.5 Displaying Calculated Waveforms

Explanation

Executable Trace-to-Trace Calculations

Trace C

LOG calculations: A-B, B-A, A+B

Linear calculations: A+B, B-A, A-B, 1-k(A/B), 1-k(B/A)
Trace F

LOG calculations: C-D, D-C, C+D, D-E, E-D, D+E

Linear calculations: C+D, C-D, D-C, D+E, D-E, E-D
Trace G

LOG calculations: C-F, F-C, C+F, E-F. F-E. E+F

Linear calculations: C+F, C-F, F-C, E+F, E-F, F-E

NORMALIZE (A, B, C)

CURVE FIT (A, B, C)

PEAK CURVE FIT (A, B, C)

MARKER FIT

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 key is used to perform LOG calculations on trace-to-trace data and write the results
to trace C. Calculations can be applied to trace A and trace B. If both traces selected
for calculation are set to “BLANK”, then the sub-scale is displayed on the left side of the
screen. Otherwise it is displayed on the right side. The calculation results are displayed
in the sub-scale.

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.

LIN MATH
This key is used to perform linear calculations on trace-to-trace data and write the results
to trace F. Calculations can be applied to trace A and trace B. The calculation results are
displayed in the main scale.
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 may be changed in the range of 1.0000 to 20000.0000 (in steps
of 0.0001) using the rotary knob, arrow keys, or numeric keypad.
The coefficient k setting applies to both the <C=1-k(A/B)> key and <C=1-k(B/A)>
key. The trace display on the side of the data 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 trace display on the side of the data area changes to “1-k(B/A)”".

5-14
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5.5 Displaying Calculated Waveforms

Example of Specific Usage
As shown below, this <1-kA/B—C k=******> key or <1-kB/A—C k=******> key may
be used to estimate the transmission efficiency from the reflection light spectrum, or
estimate the reflectivity from the transmission light spectrum for DUT.

(1)Estimating the transmission efficiency (trace C) from the reflection light spectrum
(trace A)
Transmitted light spectrum (TRACE C) = 1-k (TRACE A/TRACE B)

Transmitted light
TRACE B
> TRACE C
TRACE A
DUT (ex. fil
Reflected light UT (ex. filter)

(2)Estimating the reflectivity (trace C) from the transmission light spectrum (trace A)
Reflected light spectrum (TRACE C) = 1-k (TRACE A/TRACE B)

Transmitted light
TRACE B

> TRACE A

TRACE C

Reflected light DUT (ex. filter)

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 transmission light spectrum
k t = (Pin—Pre)/Pout

Estimating the transmission light spectrum from the reflected light spectrum
k r = (Pin—Pout)/Pre

IM AQ6376-01EN
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5.5 Displaying Calculated Waveforms

Trace F: CALCULATE F

LOG MATH

This key is used to perform 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. If both traces
selected for calculation are set to “BLANK”, then the sub-scale is displayed on the left
side of the screen. Otherwise it is displayed on the right side. The calculation results are
displayed in the sub-scale.

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.

LIN MATH

This key is used to perform 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. The calculation
results are displayed in the main scale.

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.

POWER/NBW
For more information, see section 5.8, “Power Spectral Density Trace.”
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5.5 Displaying Calculated Waveforms

Trace G: CALCULATE G

LOG MATH

This key is used to perform 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. If both traces
selected for calculation are set to “BLANK”, then the sub-scale is displayed on the left
side of the screen. Otherwise it is displayed on the right side. The calculation results are
displayed in the sub-scale.

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.

LIN MATH

This key is used to perform 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. The calculation
results are displayed in the main scale.

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.

NORMALIZE

This is one of the trace calculation modes. The trace data is normalized and displayed.
The normalization results can be written to trace G and displayed. One trace can be
normalized, either trace A, B, or C. The peak of a normalized waveform is 1 if the
subscale is linear, or 0 dB for a LOG scale.

Data are displayed when sweeping is completed at the stop.

If both traces selected for calculation are set to “BLANK”, then the sub-scale is displayed
on the left side of the screen. Otherwise it is displayed on the right side. The calculation
results are displayed in the sub-scale.

The trace display at the side of the data area 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.

CURVE FIT
For more information, see section 5.7, “Curve Fit.”

PEAK CURVE FIT
For more information, see section 5.7, “Curve Fit.”

IM AQ6376-01EN
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5.6 Normalized Display

Procedure

R b=

the soft key DISP switches to BLANK, or viceversa.
Press the CALCULATE G soft key.
Press the NORMALIZE soft key.

S

Press TRACE. The soft key menu for trace settings appears.

Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.
Press the Trace G soft key. The Trace G setting menu is displayed.

Press the VIEW G DISP/BLANK soft key and select DISP. Each time you press

7. To normalize Trace A press the GENORM A soft key, to normalize Trace B press

G=NORM B, and to normalize Trace G, press G=NORM C.

Example of waveform before normalization
YOKOGAWA 4
L1l 2

THMEAS CONDITIONS

|srART:1522.BBBnm sToP: 1672, 000 center:1547.000nm  span:  5@.0nm ‘
10. 0] 0 res:[ @ {rm  sens: [HITSW ave:[ 1] =me_:[ 2581 (AOTO)

16.7

E=)

\
Ll n.J.‘mM \\.m

-3
iz Ter [ iR ‘ ‘
el el (= |

Example of waveform after normalization
YOKOGAWA ¢
RS

V=vn:

THMERS CONDITIONS —‘
|START: 1522, @B nm sTor: 1572, BABm cenrer: 1547, AB0NM sean: 50, Bnm

— N R res:[@.0rm  senes:[HIL/SW sva:[1] smee: 2501 (AUTO)

/ \
o= /
)

o~ \.

-168.8

Nofte

* Normalization is not possible if the waveform level is too low.

» See section 5.5 for information about NORMALIZE.
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5.7

Curve Fitting

Procedure

Setting the Target Trace

1.

2.
3.
4

o

Press TRACE. The soft key menu for trace settings appears.

Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.
Press the Trace G soft key. The Trace G setting menu is displayed.

Press the VIEW G DISP/BLANK soft key and select DISP. Each time you press

the soft key DISP switches to BLANK, or viceversa.

VIEW A |

BLANK]

Press the CALCULATE G soft key.

Press the CURVE FIT soft key. The menu for selecting the trace to curve fit is
displayed.

[
B
[

L]

More 12 J

[ETURN ‘

ore 12 J

Loa MaTH
G=C-F (LOG)]

LIn MaTH
G=C+F (LIN)]

ol

[y
CORVE F1

-
G=PKCUFIT ¢

L
L
[ ]

[ReTURN

[a=crv F17 |

[a=crv F17 ¢

THRESH
20dE
[operaTION
[AREA
ALY

T @
£a i
23 3
83 H
I z
Z

o & T

2 T

g 3

@

] =

To curve fit Trace A press the G=CRV FIT A soft key, to curve fit Trace B press
G=CRV FIT B, and to curve fit Trace G, press G=CRV FIT C.

IM AQ6376-01EN
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5.7 Curve Fitting

Setting the Calculation Target Range
8. Press the THRESH soft key. The threshold setting screen is displayed.

9. Enter a threshold using the rotary knob, arrow keys, or numeric key pad.
10. Press ENTER.

11. Press the OPERATION AREA soft key. The calculation target range setting menu
is displayed.

12. Press the soft key corresponding to the range to be set as the calculation target.

Entire range

Between L1 and L2

stz [ _B01 (AUTO)

Outside L1 and L2

Frmesn
[o=rr F1T 2pdg|

THRESH
28dB
aRER T
ALL
LISS)

FrTTinG
L0
GAl
c

COARSE
BEN

= |[re][n][eo] [

s|[=][=][=][~

6
3=

[

=
ReTURN m Emm ‘
Nofte

For information about the calculation target range, see the explanation.

Selecting the Curve Fitting Algorithm
13. Press the FITTING ALGO soft key. The algorithm setting menu is displayed.

14. Press the soft key corresponding to the algorithm you wish to use.

Al

F1TTIn

I slco
[RETURN

Nofte

For information about the curve fitting algorithm, see the explanation.

5-20 IM AQ6376-01EN



5.7 Curve Fitting

Peak Curve Fit
6. Continuing on from step 5, press the PEAK CURVE FIT soft key.

7. To peak curve fit Trace A press the G=PKCVFIT A soft key, to peak curve fit
Trace B press G=PKCVFIT B, and to peak curve fit Trace G, press G=PKCVFIT C.
Step 8 and thereafter are the same as for curve fitting.

Example of the screen for running peak curve fitting when the curve fitting function is set

to GAUSS.
YOKOGAWA 4
¥ H TVn: N - le=picu
Vo001 : H 78R
YO00p: :
VOU05:
Y000A: H
kil R,
<TEAS CoMDITIon
STarT: 1649000 svop:1864.000m  cenver:1561.500nn  sean: 6.0
1 g eBe= res:[ @ 1rm  sens: [TD sve:[ 1] swec: [ SEE1 (AT S=PRGVFIT ©
K
&
3.
Q
58, i <
(]
=
i )
“TBB et 3
Y P 7
i - - . - ReTR T
(549 090 rm T551 500 o TS5 030 L ‘ >
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5.7 Curve Fitting

Explanation

Curve Fit Target Range
Curve-fits the specified trace waveform and writes the results to trace G.
Calculations are applied to data from the threshold value to the peak. The threshold

value is set in the range of 0 to 99 dB (steps of 1). The trace display at the side of the
data area changes t0“CRV FIT @” and “MKR FIT.”

Curve Fit Target Trace
Soft Key Display
G=CRV FITA  Curve-fits trace A.
G=CRV FITB  Curve-fits trace B.
G=CRV FIT C  Curve-fits trace C.
G=MKR FIT Make the curve-fit data form markers which are set currently.
MKR FIT is independent on the trace.

Example of a curve-fitted waveform (data range: OUTSIDE L1-L2)

YOKOGAWA 4

7 H T=vn: :
¥omat H
Y2 H
¥o@az:

it H
TRRA5: EHEaY

TMERT CONDITIONS
sTanT: 1547, TAANM sTop: 1552, TABnm cenrer: 1550, 200nm span: 5. Onr

Lat j ;LT::A " A A A A A "
LB

| |
RANAARDLA AL
IIRRRRORRRRARA RN

58
1847, T8 m 1550 208

[ 1552, T8grm

YOKOGAWA 4
IFGY 1954, 8908mm  —62. 9TdBm T-Vn:
TR A ¥@@15:15%2.212@m  —62.81dEm 1.878@nm -
IR A ¥P@15:1052.935@m  —62. T3dBm 1. 155@nm -
TR @ ¥P@17:1553.305@m  —62.6BdBm Q. 7350nm *
TR A ¥0@13:1553.8628m  —63.@3dEm 2. 2220nm
TR A ¥A19: 10564, 30dnm __ —62. 85 1. 2100nn |
LAt e
|5 TaRT: 1530, 808 sTop: 1570, 808 ceNTER: 1550, 380nm
o T.Q)=e0 res:[_ @, {]rm  sens: HIGHZ ave:[ 1] swe:[4B08T (ATO)
0
621
oy L NAART
"""""""""" W~L R RYOAR
p
0.0 P
6. /
|
" W
1545 T2 rm o om0 TS T [FETORN
] R T e ) R ] (e[
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5.7 Curve Fitting

Peak Curve Fit Target Range
Peak-curve-fits the specified trace waveform and writes the results to trace G.
Calculations are applied to mode peaks at the threshold value or more. The threshold
value is set in the range of 0 to 99 dB (steps of 1).
The trace display at the side of the data area changes to “PKCVFIT @".

Peak Curve Fit Target Trace
Soft Key Display
G=PKCVFITA Peak-curve-fits trace A.
G=PKCVFITB Peak-curve-fits trace B.
G=PKCVFIT C Peak-curve-fits trace C.

IM AQ6376-01EN
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5.7 Curve Fitting

Range of Target Data for Calculation
Vertical axis Data from threshold value to peak.
The threshold value is set in the range of 0 to 99 dB (steps of 1).
Horizontal axis  Soft key display.

ALL Targets all trace data for calculation.
INSIDE L1-L2  Targets the data of between line markers for calculation.
OUTSIDE L1-L2 Targets the data outside line markers for calculation.

OPERATION AREA when set to INSIDE L1-L2 I : OPERATION AREA

Line Marker 1 Line Marker 2 Line Marker 1 Line Marker 2 Line Marker 1 = Line Marker2
or or
Line Marker 2 Line Marker 1

OPERATION AREA when set to OUTSIDE L1-L2
- - -
Line Marker 1 Line Marker 2 Line Marker 1 Line Marker 2 Line Marker 1 = Line Marker2

or or
Line Marker 2 Line Marker 1

Curve Fitting Algorithm

Soft Key Display Description
GAUSS Normal distribution curve
LORENZ Lorenz curve
3RDPOLY 3rd poly
4THPOLY 4th poly
5THPOLY 5th poly
Nofte

If G=MKR FIT is selected, fitting cannot be performed if only a small number of markers are
placed. A warning displays in these cases: WARNING 111: <G=MKR FIT>failed

GAUSS, LORENZ: Fewer than 3 markers

3RD POLY: Fewer than 4 markers

4TH POLY: Fewer than 5 markers

5TH POLY: Fewer than 6 markers
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5.8 Power Spectral Density Trace

Procedure

Explanation

Press TRACE. The soft key menu for trace settings appears.
Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.

Press the Trace F soft key. The Trace F setting menu is displayed.

R wbdnr

the soft key, it toggles between DISP and BLANK.
Press the CALCULATE F soft key.
Press the POWER/NBW soft key.

S o

Press the VIEW F DISP/BLANK soft key and select DISP. Each time you press

7. To display the power spectral density of each trace, press the corresponding key

as shown below.

Power spectral density of trace A — F=PWR/NBW A

Power spectral density of trace B — F=PWR/NBW B

Power spectral density of trace C — F=PWR/NBW C

Power spectral density of trace D — F=PWR/NBW D

Power spectral density of trace E — F=PWR/NBW E
8. Press the BANDWIDTH soft key. The bandwidth setting menu appears.
9. Enter the value using the rotary knob, arrow keys, or numeric keypad.
10. Press ENTER.

LIN MaTH
F=C+D (LN}

POWERNEW
F=PLR-NBK E

NEREEL

prore 12 J E’ETURN ‘

In setting the unit (LEVEL UNIT) of the vertical axis in section 5.2, “Horizontal/Vertical
Axis Settings,” the power per nanometer can be displayed, but here the power per the
specified band in the range of 0.1 nm to 10 nm in 0.1 nm resolution can be displayed.

With the analysis function using the ANALYSIS key, only PMD can be analyzed.

Level Axis Unit (Section 4.2)
Level axis units, namely dBm/nm and mW/nm, are units for displaying power per

nanometer. If trace F is set to POWER/NBW, the unit is automatically changed to dBm or

mW.

If trace F is set to POWER/NBW and you change the level axis to dBm/nm or mW/nm,

trace F enters FIX mode, and the waveform is no longer updated.

IM AQ6376-01EN
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5.9 Marker Display

Displaying Moving Markers
1. Press the MARKER. The soft key menu for marker settings appears.
2. Press the MARKER ACTIVE OFF/ON soft key.

Note

« If the active trace is not set to DISP, the moving marker cannot be used. Set the trace VIEW
@ DISP/BLANK soft key setting to DISP.
» Even if you press PEAK SEARCH the moving marker is displayed.

Moving the Moving Markers
3. Enter a wavelength using the numeric key pad, then press nm/ENTER.

4. Or, refer to the following and move the moving marker.

Direction Moving Procedure

Move to right Turn the rotary knob to the right.
Press the UP arrow key.

Move to left Turn the rotary knob to the left.
Press the DOWN arrow key.

Placing Fixed Markers

3. With the moving marker displayed, press the SET MARKER soft key.The SET
soft key and marker number screen are displayed.

4. Press the SET soft key. The fixed marker is placed in the position of the current
moving marker. Fixed markers are automatically assigned numbers in order
starting from 001.

Fixed markers of any number can be positioned. The value is entered in the DATA

[ovancen
HarRER

2Ll Marrer
cLear

ENTRY section.
YOKOGAWA ¢
TR G V1543, 5508m 2. 75dBm T o
IR A ¥0001: 1543, gc60m  -22., 4TdEm @.0268nm
TR A Y22 3. 7A00nm 55, 88dBm @. 1520nm
Va3 : '
VAN :
VRIS :
sTarT: 1543, 602IM sTop: 1544, 102nm center: 1543, 852nm SEAN: 8.5mm ‘ ‘
" 10,00 res: [0 0rm  sens:[[ID ave:[ 1] sveL:[ EOL (AT ( LLLLL J
.- Moving marker T —
— 1643. g52an| <chsa ‘ ‘ ‘
/ \ A][v ] conree W e
/ \ AEEE N
4] 5][6]f ames
e i g o R g
i _— B
Fixed markers INE ‘ ‘

v -
1.
[1543. 602 rm [1543. 858 rm .o 1544, 182)rm

Hore 1.3 J EANCEL ‘

B

FEEE =)

I
Gl
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5.9 Marker Display

Clearing Fixed Markers
3. Press the CLEAR MARKER soft key.

4. The number of the fixed marker to be cleared is entered in the DATA ENTRY
section.

5. Press the CLEAR soft key.

YOKOGAWA 4
IRA Y +1543.352@m 2.75dBm V=in: =2 [cLear
IR A V00R1: 1542 260  -22. 4TdEm 0.0260nm
TR A YaaR2: 1543, T00dnm  -55.88dBm 8. 1528nm
VARA3 : .
vaand
VAR5
5TART: 1543, 602mm sToP: 1544. 1020m cenTer: 1543.852nm span:  B.5mm ‘

[CLErr MarceR

» 10.0)==.0 res:[ @ 0rm sews: [0 ] ave:[ 1] sme:[BOL(ANTO) |:|

/\ A || ¥ || COARSE
/‘ \ ABEHEN
4] 5[ 6] ame
-31.2
w o — |:|

=

71,
1543, 682 rm

ToAT 00w [N

R = e

Clearing All Markers

3. Press the ALL MARKER CLEAR soft key. All markers (moving markers and fixed
markers) displayed on the screen are cleared.
In addition, the MARKER ACTIVE soft key turns OFF.

Aejdsig wiogenep
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5.9 Marker Display

Using Moving Markers to Set the Center to Be Measured, the Zoom Center,
and the Reference Level

Setting the Moving Marker Wavelength (Frequency / Wavenumber) as the
Measurement Center Wavelength (Frequency / Wavenumber)

With the moving marker displayed, press the MARKER-> CENTER soft key.

The measured center wavelength (frequency / wavenumber) setting screen and
setting value are displayed. For information on the center wavelength (frequency
/ wavenumber), see section 4.5, “Center Wavelength (Frequency / Wavenumber)
Setting.”

The measurement center wavelength can be set by continuing in the DATA ENTRY section.

Nofte
The MARKER->CENTER soft key cannot be used under the following conditions.
*  When the moving marker is OFF.
*  When both SPLIT screens are on HOLD.
*  When the measurement data SPAN is 0 nm.

Setting the Moving Marker Wavelength (Frequency / Wavenumber) as the
Zoom Center Wavelength (Frequency / Wavenumber)

With the moving marker displayed, press the MARKER-> ZOOM CTR soft key.
The zoom center wavelength (frequency / wavenumber) setting screen and setting
value are displayed. For information on the zoom center wavelength (frequency /
wavenumber), see section 5.1, “Zooming In/Out on a Wavelength.”

The zoom center wavelength can be set by continuing from the DATA ENTRY section.

Nofte
The MARKER->ZOOM CTR soft key cannot be used under the following conditions.
*  When the moving marker is OFF.
*  When both SPLIT screens are on HOLD.
*  When the measurement data SPAN is 0 nm.

Setting the Moving Marker Level to the Reference Level

With the moving marker displayed, press the MARKER-> REF LEVEL soft key.
The reference level setting screen and setting value are displayed. For information
on the reference level, see section 4.5, “Reference Level Setting.” You can also
rewrite the currently displayed waveform according to the modified reference
level.

The reference level setting can be set by continuing in the DATA ENTRY section.

YOKOGAWA
TR AV 1543.8500m  2.7dBm  v-vn:
vopg]:

THEAS CONDITIONS
sTarT: 1543, 602rm sTor: 1544, 102nm cenrer: 1543.852nm sean:  B.5mm ‘

[@.0)<=0 resi[ Bllrm senesID ] ave:[(]  sve:[ ERLEIO

2.

frove MARKER

1543.852@rm|

COARSE
B .

6
3

S
T
o[ =][=][=]~
ro[ ][ e[

-
[1543. 602 rm
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5.9 Marker Display

Setting Marker Difference Value Display
You can set the difference display for markers displayed in the data area to OFFSET or
SPACING.

1. Press MARKER.
2. Press the MORE soft key twice. The MORE 3/3 key menu is displayed.

3. Press the MARKER DISPLAY soft key. The difference value display selection
menu is displayed.

4. Press the OFFSET or SPACING soft key.

YOKOGAWA &
B R 7 v L R = TR 1Y) [ =
WER EREEERY TR b veep1 1543 E300m  20. 7rdbm B.2208m  23.83dB SieDe ek
“OFF OFFser TR A VOaDoi 1843 Slgarm  -33.4adem g.04gemn  35.eadk cias e
TR B viopa: 1543 Tl 45, 93aEm b:beobm 252008 sien P
VR0 iR Zer
o GiFiK S| [eracine
Fafer R Ceoare
" J = ‘
SrenT:IB43.602M  oroe:1544.108m  center:1543.352m  spaw:  0.5m
e it 8= o res:[ Bl sens:[TI0___]  avo:[1] _swew: [ SALEAITOY
it 2.8
il
( ARKER ‘ [SEARCH ANA |:|
- i
ul 4
2
raer ErrT
(mw e EZTE / \ |:|
(gpgp Tever > ‘ ‘ | . /g |:|
| ADVANCED 100
A
J ‘ ‘ 1. |:|
n%;/
AL perven
. ‘ ‘ E
5 e —
IMORE 13 IMORE 3/3 i
J (54600 EZm E@wo TSZ 1w

Note

When set to OFFSET, the difference between the moving marker and each fixed marker

is displayed. When set to SPACING, the difference between the moving marker and the
smallest-numbered fixed marker is displayed along with the difference from each of the fixed
markers.

Automatically Updating the Level Value of the Fixed Markers
The fixed marker’s level value is updated to track the waveform each time the displayed
waveform is updated.

1. Press MARKER.
2. Press the MORE soft key twice. The MORE 3/3 key menu is displayed.
3. Press the MARKER AUTO UPDATE OFF ON soft key to select ON.

MERKER
ACTIVE

OFF I

=

<M:sczR J
(==
=
8

OFFSET

[merKER,
DISPLAY

ETS DepaTe

R O

MaRKER U xj

)

[sEarcHrane
Ci-Lz

R oy

[SEarcH an
Zoom arEA

RESSTAE

SR Cever

[aLL mMarKer
LE;

[sovancen
MARKER:

More 1/3 J More =2 J
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5.9 Marker Display

Setting the unit for the Marker Value

Note

MaRKER
SREF LEVEL

1. Press MARKER.
VARKER amiceR
i 1SR Ay

OFF OFFSET]
=T Hamicer
FARKER 06 DepaTe

( J O
ceam amKER LNIT
ViaRkER
( J H'J
\arreR [
SeEnTeR Citte
oM
VRKER Searcr AN
S28om et Zoon anen
OFF

[spvanceD
MARKER

[ALL MaRKER
CLEAR

MRk ER

MARKER

More L2 J

roRE =3 J

Press the nm (THz / cm™) soft key.

I
i

[ReTURN

Press the MORE soft key twice. The MORE 3/3 key menu is displayed.
Press the MARKER UNIT soft key. The marker unit selection menu is displayed.

The display unit for the marker value (wavelength or frequency) can be set independently of
the waveform display’s horizontal axis units (wavelength or frequency) that were specified

using the HORIZON SCALE nm/THz soft key.

5-30

IM AQ6376-01EN



5.9 Marker Display

Displaying Wavelength Line Markers
Here, the horizontal axis is explained in terms of wavelength.
If the unit of the horizontal axis is frequency or wavenumber, substitute wavelength with
either frequency or wavenumber, respectively.
1. Press the MARKER. The soft key menu for marker settings appears.
2. Press the MORE 1/3 soft key.
3. Press the LINE MARKER 1 OFF/ON or LINE MARKER 2 OFF/ON soft key to

turn the function ON. Line marker values are displayed in the upper left of the
waveform area.

YOKOGAWA 4

Line
MARKER 1

OFF

TrEAS CONDITIOND ‘ OFF
[5TeRT: 1543, 58NN 5Top: 1563, 5AAnM <cenTer: 1553, 5ABNM span:  20.0mm =

-0 res:[ @ {]rm  sens:[HIGHT AVGE svieL: [ 18@1 (AUTO)

28.8

=
14545, 50000m OFFRLT
51 1857, B000rm

amer P Py s e

4
OFFRuLT
(|
e

MARKER

MaRKER
SREF LEVEL

F )| UGG LU |

[AL MarkER
cLEar

8.
1543, Gad]nm

rore 13

I & 25 ETs ®

7 P ) 53

a Qo am 24 Bl

S g 28 2 e}
% ik} m cm

3 a i

o
9
a

[

3

[N

I

Nofte
» Wavelength line markers cannot be displayed if the active trace measurement span is 0.000

nm.

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. Refer to the following and move the line marker.

Direction Moving Procedure

Move to right Turn the rotary knob to the right.
Press the UP arrow key.

Move to left Turn the rotary knob to the left.

Press the DOWN arrow key.

Clearing Wavelength Line Markers
1. Press the MARKER. The soft key menu for marker settings appears.
2. Press the MORE 1/3 soft key.

3. Press the LINE MARKER 1 OFF/ON or LINE MARKER 2 OFF/ON soft key to
turn the function OFF.
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5.9 Marker Display

Setting Measurement Sweep Width & Display Sweep Width with Line Markers
Setting the Measurement Sweep Width between Line Markers 1 and 2
<<See section 4.6 for details>>

With line marker 1 and 2 displayed, press the MRK L1-L2 ->SPAN soft key. The
sweep width setting screen and setting value are displayed. The measurement
sweep width, measurement start wavelength, and measurement stop wavelength
are changed. The measurement sweep width can be set by continuing in the DATA
ENTRY section. The available setting range is 0.5 to 1900 nm (in 1 nm steps).

Setting the Area from Line Marker 1 to Line Marker 2 as the Display Scale
ZOOM SPAN
With line marker 1 and 2 displayed, press the MRK L1-L2 ->ZOOM SPAN soft key.
The display sweep width setting screen and setting value are displayed. You can
also rewrite the currently displayed waveform according to the specified ZOOM
SPAN. See section 5.1.

Nofte

« If only one of the line markers is displayed, for L1, the wavelength on the right edge of the
screen is set to the measurement stop wavelength. For L2, the wavelength on the left edge
of the screen is set to the measurement start wavelength.

¢ The MKR L1-L2 ->ZOOM SPAN soft key cannot be used under the following conditions.
* When both L1 and L2 are OFF.
»  When both SPLIT screens are on HOLD.
* When the span of the active trace is 0 nm.

YOKOGAWA ¢
v T
@Rl
vaae
Va3
Y004
VS
<MEAS CONDITION> ‘
lsTarT: 1543, 5080 SToR: 1563.500mm  center:1553.500m  span:  20.0m
e 0 res: [ @ Dnn_ sens: [HIGHL ave: [ 1] eweu: (1021 (AT
A
111545, 5000m
211527 E550mm
Lzii: 5.pooonm
E

oz WU ] T

e (1553 500 Ce®wo [ S e

Note
For information on analysis inside the line markers, see section 6.13, “Specifying an Analysis
Range.”
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5.9 Marker Display

Displaying Level Line Markers
1. Press the MARKER switch. The soft key menu for marker settings appears.
2. Press the MORE 1/3 soft key.

3. Press the LINE MARKER 3 OFF/ON or LINE MARKER 4 OFF/ON soft key to
turn the function ON. Line marker values are displayed in the upper left of the
waveform area.

YOKOGAWA &

v B v-vn:

vean|

e}

et

Vaged:

VORgs: =
TiERS CONDITIE 53 O
STamr:1543.500  sTop:1563.500mm  cenrer:1553.508m  sean: 29.8mm

[ZBes 0 res: [ Bllw sens:HIOAL ] ave:[1) swew: (TOBLGEITON Cine

.4 FARcER 3
OFF
3i...-2.bogen
3i--:58:55E0 e
L4-1L3: -50.00=8 MARKER 4
Cza OFF
Em
MGR Li-L2
ERal

|
UL L

e

L1ne mMarker]
AL cLEAR

MeRKER

i

BB,
1543. 5@8]nm 1553 . 500 rm 2. 00)m o 1563, 508rm

More z-2

Note

When level line markers 3 and 4 are displayed, the level difference (L4—L3) is shown below the
marker values.

Moving Level Line Markers

4. Refer to the following and move the level line marker.

Direction Moving Procedure

Move upward Turn the rotary knob to the right.
Press the UP arrow key.

Move downward Turn the rotary knob to the left.
Press the DOWN arrow key.

Clearing Level Line Markers
1. Press the MARKER switch. The soft key menu for marker settings appears.
2. Press the MORE 1/3 soft key.

3. Press the LINE MARKER 3 OFF/ON or LINE MARKER 4 OFF/ON soft key to
turn the function OFF. Line marker values are displayed in the upper left of the
waveform area.

Clearing All Cursors

Press the LINE MARKER ALL CLEAR soft key. All markers (wavelength line
markers and level line markers) displayed on the screen are cleared.
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5.9 Marker Display

Displaying Advanced Markers
1. Press MARKER. A soft key menu for marker settings appears.
2. Press the ADVANCE MARKER soft key.
A soft key menu for advanced marker settings appears.
Press the ADV MARKER ACTIVE OFF/ON soft key to turn the function ON.
Press a soft key from MARKER 1 SELECT to MARKER 4 SELECT.

A soft key menu for setting the advanced marker type and marker target trace
appears.

AW

5. Press the MARKER TRACE soft key. A soft key menu for selecting the marker
target trace appears.

6. Press a soft key from TRACE A to TRACE G. The marker can now be displayed
on the selected waveform.

HerkER
TRACE
EBCDEFIGJ

seLect

seLect

oFF]

ARKER - | [s=arcn L IR

SREF LEVEL RANGE
60.0GHz

aDv.ANCED BANDWIDTH
MARKER
@. Trm|

ALL MeRKER aLL CLEAR
cLEsR

I amser 1
— = [

Note

« If the active trace is not set to DISP, you cannot use the advanced markers.
Set VIEW@DISP/BLANK under TRACE to DISP.

» If you press the ADV MARKER ACTIVE OFF/ON soft key to turn it on, the moving markers
(MARKER ACTIVE OFF/ON) described on page 5-26 will automatically turn off.
Likewise, if you turn on the moving markers (MARKER ACTIVE OFF/ON) described on page
5-26, the ADV MARKER ACTIVE OFF/ON soft key changes to OFF.

« If the horizontal scale unit is set to wavenumber, you cannot use the advanced markers.
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5.9 Marker Display

Displaying a Moving Marker

7. Press the NORMAL soft key. A moving marker appears on the waveform.

YOKOGAWA #
(ADVANCE MARKER) BarowIDTH: B, Trm
MLNORM ¢ (TrA) 1759, 888@rm  —21. 43dBm Bl
THERS CONDITION
sTarT: 1758, 978 sTop: 1761, 178nm center: 1760, B78nm SEAN: 2.emm ‘
® 10. 00 res:[_B.0nm  sens: [HILSW ave: 1] smeL: (1091 (AN NORMAL ‘
Moving imar| Ker_ 1759. 8850NY
--
f a][r]cors]=]
AEBEE .
4] 5][6]f ames
% / 23—
anaE

-3,
1757. 338 nm

Displaying a Power Spectral Density Marker

7. Press the POWER DENSITY soft key. A power spectral density marker appears
on the waveform.

8. Press the RETURN soft key. The menu returns to the previous level.

9. Press the BANDWIDTH soft key. The normalization bandwidth setting menu
appears.

Aejdsig wiogenep

10. Enter the normalization bandwidth value using the rotary knob, arrow keys, or
numeric keypad.

11. Press ENTER.

YOKOGAWA
CADVANCE MARKER> BANDWIDTHE @, 1rm
e e (e 1759, 2880nm  -21. 43dBm Bl : 4Dy [IARKER
MEOFF) : OFF
THEAS CONDTT oM [Em]
[sTarT: 1758, 978mm sTop: 1761. 178nm center: 1760. BT8rm SPAN: 2.2mm |
W BD@/D res: [ B rm  sens: [{HILSW ave: [ sweL: 10O TIAND NORMAL.
e
i 1759. 888@mm|
Pawer spectral density marker

|

(pomER ‘

OFF]
e Ee—
60. BGHz
TS
AL CLEAr
__._,/\ —— —

.
0TS iiszis ERE iiimickz [yl | A

P e A B B B el == B | =

RETURN

Note

A power spectral density marker cannot be assigned to a differential waveform (based on LOG
values) or normalized waveform.
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5.9 Marker Display

Displaying an Integrated Power Marker

7. Press the INTEGRAL POWER soft key. A integrated power marker appears on
the waveform.

8. Press the INTEGRAL RANGE soft key. The integration frequency range setting
menu appears.

9. Enter the frequency range value using the rotary knob, arrow keys, or numeric
keypad.

10. Press ENTER.

YOKOGAWA @
CADVANCE MARKER> BANDWIDTH: @, 11
micnTe : (TrA) 1789.8880rm 19, 56dEm (60, OGHz)
rME COFFY
M3 COFFY
Ma COFFY :
[RHEAS COND LT ION> THEw]
978

sTarT: 1758, falul stop: 1761, 178nm center: 1760. AT8mm SPaN: 2.2mim |
1 Beee res:[ @ sens: [HITSH avs:[ 1] svec: [(TO0T TEND NORMAL.
: : : : e I
Integrated power marker 1759, ge20m)
| 4 |[¥][cors]l={
HEIEIEER .
4[5 &] ums
# / AHE

N ]
’ o [

Integration range|

|
\
8

=
lseLecT

| e

90| H B
[ 1759558 RE T3 rm EETUWN ‘

A (==

Note

An integrated power marker cannot be assigned to a differential waveform (based on LOG
values) or normalized waveform.

Moving an Advanced Marker

Enter the wavelength using the numeric keypad, and then press nm/ENTER.
Or, move the moving marker by referring to the information below.

Movement direction Movement method
Move to the right Turn the rotary knob to the right. Press the UP arrow key.
Move to the left Turn the rotary knob to the left. Press the DOWN arrow key.
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5.9 Marker Display

Performing a Single Search Using an Advanced Marker
1. Press MARKER. A soft key menu for marker settings appears.
2. Press the ADVANCE MARKER soft key.
A soft key menu for advanced marker settings appears.

3. Press the SEARCH soft key. The soft key menu for searching appears.

HARKER
FF

S
o
g
<
i

B
=
=

seT
MARKER

cLEsR
MARKER

NexT Lever
SEARCR
NeRT_seaRaH
R
OFF)
[
==
OFF

) | [oeercn -)p

Le
aDvANCED EANDWIDTH
B. 1rm

MARKS
SCENTER

MARKER
3Z0GH ©TR

HARKER
SREF LEVEL

ALL MeRKER sl cLear
cLEsR

MARKER

Hore 1.3 RETURN

Note

If the advanced marker is turned off, the SEARCH soft key will be unavailable.

I

E

I bl

2 2

m m
a 3

Finding the Peak Wavelength/Level

4. Pressthe PEAK SEARCH soft key. An advanced marker set to the peak (maximum
value) of the waveform, and the marker values are displayed in the data area.

Finding the Bottom Wavelength/Level

4. Continuing from step 3, press the BOTTOM SEARCH soft key. An advanced
marker is set to the bottom (minimum value) of the waveform, and the marker
value is displayed in the data area.

Finding the Next Peak/Bottom Level

5. When the advanced marker is displayed at the peak or bottom of the waveform,
press the NEXT LEVEL SEARCH soft key. On the marker trace waveform, the
moving marker at the peak or bottom is set to the next peak (local maximum
value) or bottom (local minimum value).

Finding the Level Peak/Bottom to the Right of the Advanced Marker

5. When the advanced marker is displayed at the peak or bottom of the waveform,
press the NEXT SEARCH RIGHT soft key. The advanced marker is set to the
next peak (local maximum value) or bottom (local minimum value) on the right.

Finding the Level Peak/Bottom to the Left of the Advanced Marker

5. When the advanced marker is displayed at the peak or bottom of the waveform,
press the NEXT SEARCH LEFT soft key. The advanced marker is set to the next
peak (local maximum value) or bottom (local minimum value) on the left.
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5.9 Marker Display

Turning Off the Advanced Marker Display
Press the OFF soft key.

YOKOGAWA 4
LAV ANCE MARKER) BANDWIDTH: @, Trim
MLGOFF) ¢

MZCOFF) :
MBOFF) :
M4 COFF) ¢
THEAS CENDTTIONS EWl
lsTarT: 1758. OT8mm sTop: 1761. 178mm cenrer: 1760, AT8nm span:  2.20m ‘

1E 10. 0= 0 res:[ 0. 9rm  sens: [HIT-SW avc:[ 1] emec: [ 1001 (MANTY
Kl

S,

INTEGRAL
RANGE
/ 60. GHz|
I . r—— l:'

| 1
C@1drmo 1760, sagrm |F=TRM

58,
1757, 338]rm 1759. 838]rm

e

Note

The advanced marker display automatically turns off if you perform any of the following
operations.

» Execute auto measurement (section 4.1)

» Clear all traces (section 5.12)

» Change the vertical axis settings (section 4.2) and execute a measurement (section 4.13)
» Change the number of samples (section 4.8) and execute a measurement (section 4.13)

Clearing All Advanced Markers
1. Press MARKER. A soft key menu for marker settings appears.
2. Press the ADVANCE MARKER soft key.
A soft key menu for advanced marker settings appears.

3. Press the ALL CLEAR soft key. All displayed advanced markers (moving markers,
power spectral density markers, and integrated power markers) are cleared.

MeRRER [eow MearKkeR
ACT1V =
| 0

seLecT

cLear
MARKER

MaRKER
SCENTER

MERKER
+ZG0M CTR

MARKER
SREF LEvEL

[apvanceD
MARKER

AL MarKER [l cLear
cLEaR

Q|

More 1,3 [RETURN
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5.9 Marker Display

Explanation

Markers

Here, the horizontal axis is explained in terms of wavelength.
If the unit of the horizontal axis is frequency or wavenumber, substitute wavelength with
either frequency or wavenumber, respectively.

Moving Markers

Line markers can be moved to an arbitrary wavelength using the rotary knob, arrow keys,
or numeric key pad. You can also drag the markers with the mouse.

Moving markers can be moved over a waveform to display the marker value in the data
area. If a moving marker is fixed in an arbitrary position, a fixed marker is displayed.

Fixed Markers

Fixed markers are markers fixed to number to which a moving marker was specified. A
maximum of 1024 fixed markers can be set. In addition, fixed markers can be set across
different traces.

Fixed markers are assigned marker numbers in order starting from 001. You can enter an
arbitrary number using the rotary knob, arrow keys, or numeric key pad. A number up to
1024 can be set.

Marker Data in the Data Area

Marker values (wavelength values and level values) for the displayed moving and fixed
markers are shown in the data area.

If there are five or more fixed markers, they cannot all be displayed in the data area. To
view the values of markers that are not displayed, scroll through the display using the
arrow keys. You can scroll when moving markers are ON and active.

Wavelength and level values at moving marker

Trace with moving marker Moving marker value - fixed marker value
(Active trace) \
YOKOGAWA | \ \ c
IE & ¥YNPK 1555, 2260nm 2. 51dEm V-V \
TR A g%ggé 1552, 9240nm 2, 36dEm 2, 4B2@nm B.15dE
\ Va3
VAR
VAR /

Trace with fixed marker 1 Wavelength and level values of fixed marker 1

Moving marker

/
res:[__@. 1|rm  sens:[HIGHI/ CHOP /we:

W22
W22
"OcIEm
TIIEN ™
122

]I:Ij[iE

Number displayed on fixed marker
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5.9 Marker Display

MARKER DISPLAY

This key is used to set whether to display the difference relative to the moving marker
(OFFSET) or the difference relative to the next marker (SPACING) in the marker display
(Fig. 6-10 "Data area when MARKER DISPLAY is set to OFFSET" and Fig. 6-11 "Data
area when MARKER DISPLAY is set to SPACING"). (Default: OFFSET)

If the active trace span is 0 nm, the wavelength difference relative to the moving marker
is 0.000 nm.

the level difference from that fixed marker.
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.

OFFSET
Sets the difference value display as the difference between each marker and the moving
marker (OFFSET).

R AV 15432, 850Anm 2. 2rdBm V-¥n: al¥

TR A ¥EER1: 1542, 2300nm - —28. TrdEm Q. B2@nm 23.03dE

TR A VEIz: 1542, 81@00nm - —33. 43dEm |, B4@Anm 5. 60dE

TR A g%%%g:ﬁxﬂ&?g@@nm -5, 93dEm ¥, BEEANM 43, 20dE
VARAS |

Data area when MARKER DISPLAY is set to OFFSET

SPACING
Sets the difference value display as the difference between each marker and the next
marker.

I 21543, E5@nm 2. 2rdBm SPACTMG: YL

TR A VROA1: 1543, 2200nm - —20. 7 7dEm 0. 0208nm 22, A3dE

TR A VaAR-: 1543, 8100nm - —23. 42dEm —. B2Anm 12.66dE

TR A g%g%ﬁ:ﬁnﬂ&?g@@nm —45, 93dBm -0, B2nm 12.58dE
TORAG :

Data area when MARKER DISPLAY is set to SPACING
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5.9 Marker Display

Line Markers

Wavelength Line Markers

When line markers are displayed, the marker values are shown in the upper left part 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

When line markers are displayed, the marker values are shown in the upper left part of
the waveform area. When level line markers 3 and 4 are displayed, the level difference
(L4—-L3) is shown below the marker values.

Marker values displayed

{MEAS COMDITIONS:
sTarT: 1543, BRANM stop: 1563, SPANM

Bfeo | res:i[ Bllrm s
/ .
1545 . 5000nm

P 1567 . 5000Nm
i -2..70cEm

16.3

REF------ /
clEm ' :
LB

Wavelength (L2 - L1) and level (L4 - L3) difference displayed

Nofte

You can move line markers by dragging them. As you drag, the line markers in the overview
window move accordingly.

Line Markers in the Overview Window

The instrument’s OVERVIEW window is displayed when the display scale is enlarged or
reduced. When line markers are displayed, they are also displayed on the OVERVIEW
window. When a line marker is moved on the OVERVIEW window, it also moves in the
waveform area. When moving a line marker, the mouse pointer changes to a hand tool.

THEAS CINDITIONT
sTarT: 1543, 500nm sTop: 1663, 508 center: 1553, 50@nm span: 20, @nm ‘

(8.0 o res:[ W Alrm  sens:[HIGHT ] ave:[ 1]  swru: [ TEBLEOTON
201 AT |

28.8

L4-L3: -50.00c8

=Em

P A [ ] (e Temes 3
i eesionas ‘ -5. 08B
6.8 /

Line ma:rkers: Iinke(::l

CORRSE
985 ]|

um
&t ||---

| —|[=][-a[=
HEEE

B E

-8R i i

1545 GE0rm 1563, 508]rm o 1561, 50@)rm
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5.9 Marker Display

Advanced Markers

Moving Markers

Moving markers can be moved to an arbitrary wavelength using the rotary knob, arrow
keys, or numeric keypad.

You can also drag the markers with the mouse.

Moving markers move along the waveform and show marker values (wavelength and
level) in the data area.

If two markers are displayed, the wavelength difference and level difference between the
markers are displayed.

When marker 1 (M1) and marker 2 (M2) are displayed: marker 2 — marker 1 (M2—1)
When marker 3 (M3) and marker 4 (M4) are displayed: marker 4 — marker 3 (M4-3)
The fixed marker function is not available.

Marker number

Advanced marker type: NORM (moving marker)

Trace that the marker is assigned to: TrA (trace A)
Wavelength and level of the moving marker

Wavelength difference and level difference
between the moving markers

YCKOG[wa ¢

Gfover|cs rerjEm | EENDHTD |2 0, Trm Y| (e =F
v andrro s (TrA) T759.8388rm —19.97dBm Me-1: -Q.44P0m o
reaomrn : (TrA) 1759.7588nm  ~65. 63dBm ~45.66dB 0
raaomrn : (TrA) 1759.6788nm  —49. T5dBm Me-3: QL1208 o
v cnvorrd> < (Tr) 1759.59808m__ —6@. 91dBm -11.16dB 0

SrarT: 1758, OT3MM STom: 1611780 cenrer:1760.0T8IN  sean:  2.2MM |

R resi (B8 sens:EIZH ] ave:s (0] srew: (TOOLTAND)

18.8

0.
=)

M2-1 .
-5 @. 1rm|
| m4-3
L2 z |

-5
(1757, 338]rm B_|Jrm o 1762,

Moving markers g

A number is displayed with the moving marker.
When active, the marker is solidly filled.

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. They are used to determine converted power values per given
bandwidth such as when measuring the signal noise level.

The selectable normalization bandwidth range is 0.1 to 10.0 nm. If you press the
COARSE key, you can set the value in 1 nm steps using the rotary knob or arrow keys. If
you do not press the COARSE key, you can set the value in 0.1 nm steps.

The way to move the markers and the data display between markers are the same as
with the above-mentioned moving markers.

Advanced marker type: IBW (power spectral density marker)
Normalization bandwidth
Power spectral density marker power values

YOKOC|WA ¢ e
CADVAI[CE MARKER> BANDWIDTH: @, Tnm v

Iy
me ol = (TrA) 1759.8380nm -21. 43dBm Bl } vE-1: =@, 4408rm

mzomw : (TrA) 1759, 7680nm  -67. B9cdBn Bl -45.66dB
ms B (TrA) 1759.6780nm  -51.21dBn Bl LERE @.1209rm
ma B (Tri) 17596980 -62. 3TdBn Bl -11.16dB
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5.9 Marker Display

Integrated Power Markers

Integrated power markers show integrated power values over specified frequency ranges
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. The selectable range of frequency to integrate over is £1.0 to £999.9
GHz. If you press the COARSE key, you can set the value in 10 GHz steps using the
rotary knob or arrow keys. If you do not press the COARSE key, you can set the value in
1 GHz steps.

To determine the signal level of a modulated optical signal, set the integration frequency
range so that the point approximately —30 dB below the spectrum peak is included.

The waveform in the integration range appears highlighted (in blue).

The way to move the markers and the data display between markers are the same as
with the above-mentioned moving markers.

Advanced marker type: INTG (integrated power
Integrated power marker power values

YOKOG|WA @

CADVAI|ICE MARKERY BANDWIDTH: @, Irm

HLCnlme 3 (TrA) 1759.8380nm  -19.56dBm (68. BGHz)
M2 (INTG) 3 (TrA) 1759, 7580nm 2. 46dBm (68. BGHz) .
M3 CINTG 3 (TrA) 1759.6780nm  —45.67dBm (18.0GHz) | M4-3: @. 126@nm
M4 (INTG) 3 (TrA) 1759.5980nm  —57. 47dBm (18. BGHz). -11.88dB

E
v

ry
i=-1: —Q. 448anm
—-0.83dB

Note

When advanced markers are in use, the marker levels at the end of measurements are
automatically updated.
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5.10 Displaying a Split Screen

Procedure

Splitting the Screen
1. Press DISPLAY. The soft key menu for setting the screen display appears.
2. Press the SPLIT DISPLAY soft key. The screen splits into upper and lower splits.

Displaying a Trace in Either the Upper or Lower Split

3. Press the soft key corresponding to the desired trace. Each time you press the
soft key, the display screen toggles between UP and LOW. You can alternately
select the upper or lower display for Trace A. For Trace A, the default is Upper.
The default for Traces A, B, D, and E is Upper. The default for Trace C, F, and G is Lower.

YOKOGAWA &

ORI, | [ T oS [rrece & e oo
e Low| o
et
bt rrace = BT

s COB T _ o
Srarer: 1903008 srom:1544.182nm _ center: 1543.852m  cpav: 8.5t | P o
i resi [ Bllw sens: [l 1 evo:[0] svew: [ SMEATD rrsce ©
T E L |
=1 Trace ©
7. Low‘ ‘ ‘
a0, [TRace €
5T P
TrACE CLERA n rrace £ -) ‘ ‘
J 1542 602m 543,857 nm Ca.tElrme 1544, 102)rm up
o1sPLaY o] [Bs o res: [ Bdw  sens:[II 1 ave:[1] sveu: [ SR [rrace
2 P
oo
B
a1
oo
: -
oL, [RETURN IRETURN
|:| 1645.602rm Ao TEAT TRl L ‘

Fixing a Trace
3. Press the HOLD soft key.

Fixing/Releasing the Upper Trace

4. Press the UPPER HOLD OFF/ON soft key. The trace assigned to the upper split
is fixed, along with the scale. To release the trace, press the UPPER HOLD OFF/
ON soft key again. The display scale and waveform are updated.

Fixing/Releasing the Lower Trace

4. Press the LOWER HOLD OFF/ON soft key. The trace assigned to the lower split
is fixed, along with the scale. To release the trace, press the LOWER HOLD OFF/
ON soft key again. The display scale and waveform are updated.

Returning to Normal Display

1. Press DISPLAY. The soft key menu for setting the screen display appears.

2. Press the NORMAL DISPLAY soft key. The screen returns to normal display (1
screen).
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5.10 Displaying a Split Screen

Explanation

HOLD

The Hold function is used when displaying measured waveforms with the upper and
lower portions of the screen having different wavelength ranges.

For example, after measuring trace A in the upper screen, you can hold the upper screen,
change measurement conditions, then measure trace B in the lower screen.

HOLD has the characteristics below. These are the same for the upper and lower splits.

The display scale is fixed.

The trace is fixed.

When HOLD is applied to a screen with the active trace (WRITE @), the active
trace automatically changes to the FIX state. (FIX @)

When a screen setting is changed from the HOLD state to NORMAL DISPLAY, the
last set display scale is set as the display scale.

When a trace in the HOLD state (FIX state) is set to a state other than FIX,

the HOLD is cleared automatically. When this happens, a warning message is
displayed.

IM AQ6376-01EN
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5.11 Noise Mask

Procedure

1. Press DISPLAY. The soft key menu for setting the screen display appears.

2. Press the NOISE MASK soft key. The noise mask value setting screen is
displayed.

3. Enter a noise mask value using the rotary knob, arrow keys, or numeric key pad.
4. Press ENTER.
5. Press the MASK LINE VERT/HRZN soft key and select VERT or HRZN.
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v H V-vnt A2 T=F)

vanat : :
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lSTarT: 1543, 602nm sTop: 1544, 102mm cenTer: 1643, £52mm span:  0.50m
» 8.0 res:[ @ 4)rm sews:[[MID_____ ] ave:[ 1] swe:[SOTAOTOL Lamel

OFF| ] =

CORRSE ek L LNe,
allBs ]| UERT [REY

s / \ 6] unz |...| Trace cLear] X
El e - Trace clearing
-ar.2

- . [
[

===~
- rol[o][es][=

7.
1543, 600)rm

SR

™

Nofte
The allowed setting range for the noise mask value is OFF (-999), and -100-0. Settings can be
adjusted in steps of 1. The value changes in steps of 10 if you press the COARSE key.
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5.11 Noise Mask

Explanation

Noise Masking

HRZN
Displays the waveform with level values at or below the mask value as the mask value.
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The noise mask function is disabled when the vertical axis is linear.
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5.12 Copying and Clearing Traces

Procedure

Copying Traces

1. Press TRACE. The soft key menu for trace settings appears.

2. Press the MORE 1/2 soft key.

3. Press the TRACE COPY soft key.

4. Press the SOURCE TRACE soft key and select the copy source trace (A to G).
The screen returns to the previous state after a selection is made.

5. Press the DESTINATION TRACE soft key and select the copy destination trace (A
to G). The screen returns to the previous state after a selection is made.

6. Press the COPY EXECUTE soft key. The copy executes.

acTIvE
TRAGE.

CDEF@]

TRACE COPY [soLmee
TRACE
TRACE CLEA?] [DESTINAT IOF

A
|
=

[ ]
L]
L]
L
]

MorE 2/2 J

Note

.

.

After the copy is executed, the copy destination trace status changes to FIX and DISP.
If the copy source and destination trace are the same, the COPY EXECUTE soft key is
disabled.
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5.12 Copying and Clearing Traces

Clearing Traces
1. Press TRACE. The soft key menu for trace settings appears.
2. Press the MORE 1/2 soft key.
3. Press the TRACE CLEAR soft key.
4

. Press the soft key (A through G) corresponding to the trace of the data you wish
to clear.

5. To clear the data from all traces, press the ALL TRACE soft key.

1
acTIvE

TRACE coRY J

TRACE. B
EBCDEFG)

iew A TRece cLeaR =

BLANK]

WRITE A

|

4 o|d w| g md o

AL TRACE

pr—

rore =2 J LREWN ‘

Aejdsig wiogenep

Trace List
1. Press TRACE. The soft key menu for trace settings appears.
2. Press the TRACE LIST soft key.
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5.13 Single Search

Procedure

Selecting the Single Search
1. Press PEAK SEARCH. The menu for detecting peak values is displayed.
2. Press the MORE 1/2 soft key.

3. Press the SEARCH MODE soft key and select SINGL.
In the default settings, SINGL (single search) is selected.

4. Press the MORE 2/2 soft key.

Finding the Peak Wavelength/Level

5. Press the PEAK SEARCH soft key. The moving marker is set on the waveform
peak (the maximum level value) and the marker value is displayed in the data

area.
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o] Jocr ]
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Finding the Bottom Wavelength/Level

5. Continuing on from step 4, press the BOTTOM SEARCH soft key. The moving
marker is set on the waveform bottom (the minimum level value) and the marker
value is displayed in the data area.

Nofte
» If the active trace is not set to DISP, the moving marker cannot be used. Set the trace VIEW
@ DISP/BLANK soft key setting to DISP.
» Even if you press PEAK SEARCH the moving marker is displayed.

Finding the Next Peak/Bottom Level

6. With the moving marker displayed at a waveform peak or bottom, press the
NEXT LEVEL SEARCH soft key. The moving marker is placed on the next peak
(maximum level value) or bottom (minimum level value).

Finding the Level Peak/Bottom to the Right of the Marker

6. With the moving marker displayed at a waveform peak or bottom, press the NEXT
SEARCH RIGHT soft key. The moving marker is placed on the peak (maximum
level value) or bottom (minimum level value) to the right of its current position.
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5.13 Single Search

Finding the Level Peak/Bottom to the Left of the Marker

6. With the moving marker displayed at a waveform peak or bottom, press the NEXT
SEARCH LEFT soft key. The moving marker is placed on the peak (maximum
level value) or bottom (minimum level value) to the left of its current position.

Setting the Minimum Peak/Bottom Difference of the Mode Judgment
Reference
1. Press PEAK SEARCH. The menu for detecting the peak value is displayed.
2. Press the MORE 1/2 soft key. The 2/2 soft key screen is displayed.

3. Press the MODE DIFF soft key. The screen for setting the minimum peak/bottom
difference of the mode judgment reference is displayed.

4. Enter a peak/bottom difference using the rotary knob, arrow keys, or numeric key
pad.

5. Press nm/ENTER.
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Auto Search

1. Press PEAK SEARCH. The menu for searching for the peak value is displayed.
2. Press the MORE 1/2 soft key. The 2/2 soft key screen is displayed.
3. Press the AUTO SEARCH soft key.
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5.13 Single Search

Explanation

The instrument detects the peak (the maximum level value) or bottom (the minimum level
value) of the measured waveform.

PEAK SEARCH

Executes a peak search (a search for a maximum level value) on the active trace
waveform. A moving marker is placed, and the marker value is displayed in the data
area. If the peak level is above the screen top or below the screen bottom, a marker is
displayed at the screen top or bottom, but the actual (correct) marker value is displayed
in the data area. After measurement the marker can be moved with the rotary knob. Or, if
you press an arrow key, you can scroll the data area.

BOTTOM SEARCH

Executes a bottom search (a search for a minimum level value) on the active trace
waveform. A moving marker is placed, and the marker value is displayed in the data
area. If the bottom level is above the screen top or below the screen bottom, a marker is
displayed at the screen top or bottom, but the actual (correct) marker value is displayed
in the data area. After measurement the marker can be moved with the rotary knob. Or, if
you press an arrow key, you can scroll the data area.

NEXT LEVEL SEARCH

Sets a moving marker at the peak (maximum level value) or bottom (minimum level

value) which follows the currently set moving marker value (level value) in the active

trace waveform. If there is no such peak or bottom, a warning data is displayed.
WARNING 103 : No data in active trace

NEXT SEARCH RIGHT

Sets a moving marker at the peak (maximum level value) or bottom (minimum level

value) to the right of the currently set moving marker value (level value) in the active

trace waveform. If there is no such peak or bottom, a warning data is displayed.
WARNING 103 : No data in active trace

NEXT SEARCH LEFT
Sets a moving marker at the peak (maximum level value) or bottom (minimum level
value) to the left of the currently set moving marker value (level value) in the active trace
waveform. If there is no such peak or bottom, a warning data is displayed.

WARNING 103 : No data in active trace

SET MARKER SET

Sets the moving marker as a fixed marker with the specified number.

A number from 001 to 1024 can be specified. The default is one greater than the highest
fixed marker number among the currently set markers, or the number 001 if no markers

have been set). If the MARKER ACTIVE soft key turns OFF, the SET MARKER soft key

is disabled.

CLEAR MARKER CLEAR

Clears the specified fixed marker number. The marker value in the data area is also
cleared. The fixed marker number to be cleared (default value) is the last set fixed
marker number.
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5.13 Single Search

ALL MARKER CLEAR
This key is used to clear all currently displayed moving markers and fixed markers.

MODE DIFF *.**dB

This key is used to set the minimum peak/bottom difference (dB) serving as a basis for
mode determination during mode detection.

When you press this key, the setting screen and current setting value are displayed. The
available setting range is 0.01 to 50.00 dB (in 0.01 steps, coarse: steps of 1), and the
value is set in the DATA ENTRY section. (Initial value: 3.00 dB.)

SEARCH/ANA L1-L2 OFF/ON

When set to ON and wavelength line markers WL1 and WL2 are set, peak searching,
bottom searching (PEAK SEARCH key), and analysis function (ANALYSIS key)
calculations are only applied between line markers 1 and 2.

The setting applies to the MARKER and PEAK SEARCH keys, and the SEARCH/

ANA L1-L2 ANALYSIS key. If wavelength line markers WL1 and WL2 are not set, the
SEARCH/ANA L1-L2 OFF / ON key is disabled. (Initial value: OFF.)

X\i/::g this key is set to ON, is displayed at the very bottom of the screen in reverse

Nofte
* If both WL1 and WL2 are set, execution applies over the span between line markers 1 and 2.
» If just WL1 is set, execution applies over the span from line marker 1 to the right edge of the
screen.
» If just WL2 is set, execution applies over the span from the left edge of the screen to line
marker 2.

SEARCH/ANA ZOOM AREA OFF/ON

When set to ON, peak searching, bottom searching (PEAK SEARCH key), and analysis
function (ANALYSIS key) are only applied to data in the ZOOM SPAN range.

The setting applies to the MARKER and PEAK SEARCH keys, and the SEARCH/ANA
L1-L2 ANALYSIS key. When this key and the SEARCH/ANA L1-L2 key are set to ON,
calculations are applied to data that are both within the ZOOM SPAN range and between
line markers 1 and 2. (Initial value: ON.)

When this key is set to ON, is displayed at the very bottom of the screen in reverse
video.

Auto Search

You can automatically detect the peak or bottom value every time a sweep is performed.
The following explains the soft keys related to auto searches.

AUTO SEARCH ON/OFF

Turns ON/OFF peak/bottom searching to be performed every sweep.

When set to ON, a peak/bottom search is performed automatically and a moving marker
is set automatically after sweeping ends. (Initial value: OFF.)

When this key is set to ON, is displayed at the very bottom of the screen in reverse
video.
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5.14 Multi Search

Procedure

Selecting the Multi Search
1. Press PEAK SEARCH. The menu for detecting peak values is displayed.
2. Press the MORE 1/2 soft key.

3. Press the SEARCH MODE soft key and select MULTI.
In the default settings, SINGL (single search) is selected.
When you select MULTI, a peak search or a bottom search is executed. Which search is
executed depends on which soft key, PEAK SEARCH or BOTTOM SEARCH, has been
pressed on the MORE 1/2 menu.

4. Press the MORE 2/2 soft key.

Finding Multiple Peak Wavelengths/Levels

5. Press the PEAK SEARCH soft key. Fixed markers are set on the multiple peaks
of the waveform, and the marker values are displayed in the data area. The
moving marker is set on the highest peak.
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Finding Multiple Bottom Wavelengths/Levels

5. Continuing from step 4, press the BOTTOM SEARCH soft key. Fixed markers are
set on the multiple bottoms of the waveform, and the marker values are displayed
in the data area. The moving marker is set on the lowest bottom.

Nofte

» If the active trace is not set to DISP, the moving marker cannot be used. Set the trace VIEW
@ DISP/BLANK soft key setting to DISP.
» Even if you press PEAK SEARCH the moving marker is displayed.

Finding the Next Peak/Bottom Level

The procedure is the same as the procedure shown for the single search in the previous
section.

Finding the Level Peak/Bottom to the Right of the Moving Marker
The procedure is the same as the procedure shown for the single search in the previous
section.
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5.14 Multi Search

Finding the Level Peak/Bottom to the Left of the Moving Marker
The procedure is the same as the procedure shown for the single search in the previous
section.

Setting the Mode (Peak/Bottom) Detection Threshold and the Detection List
Sort Order

1. Press PEAK SEARCH. The menu for detecting peak values is displayed.

2. Press the MORE 1/2 soft key.

3. Press the MULTI SRCH SETTING soft key. The menu for setting the mode
(peak/bottom) detection threshold and the marker number assignment order is
displayed.

Setting the Mode (Peak/Bottom) Detection Threshold
4. Press the THRESH soft key. The screen for setting the threshold appears.

5. Enter the detection threshold using the rotary knob, arrow keys, or numeric
keypad.

6. Press nm/ENTER.

Setting the Detection List Sort Order

4. Press the SORT BY soft key. Each time you press the soft key, the setting toggles
between WL and LVL.

HHHHHH
O] 50. 8848
BoTTOM MODE DIFF SoRT EY
SEARCH
3. PAdE| LUL

[sEaRCH. AnA
Ci-rz

=R oy

cLesR SEARCH MODE]
MARKER
SINGL (NN

MULTT SRoH
SETTING

|

e ax
SEARC
More 22 J EEWRN ‘
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Explanation

The instrument detects multiple peaks (maximum level values) or bottoms (minimum
level values) of the measured waveform at the same time.

THRESH

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.
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5.14 Multi Search

SORT BY

The detected marker values are displayed as a list in the data area. This setting sets the

sort order of the detection list.

WL: Wavelengths are displayed in order starting from the shortest 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 values) 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 peaks are off the screen, their markers are displayed at
the top or bottom edge of the screen. Even in this situation, the correct marker values are
displayed.

After the measurement has completed, you can use the rotary knob to move the moving
marker. You can use the arrow keys to scroll through the data area.

BOTTOM SEARCH

A bottom search (a search for the minimum level values) 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 bottoms are off the screen, their markers are displayed
at the top or bottom edge of the screen. Even in this situation, the correct marker values
are displayed.

After the measurement has completed, you can use the rotary knob to move the moving
marker. You can use the arrow keys to scroll through the data area.

Other Soft Keys

The functions of the following soft keys displayed on the PEAK SEARCH menu are the
same as the functions explained in the previous section on the single search. For details,
see the explanation in the previous section.

NEXT LEVEL SEARCH
NEXT SEARCH RIGHT
NEXT SEARCH LEFT
SET MARKER

SET

CLEAR MARKER
CLEAR

ALL MARKER CLEAR
MODE DIFF
SEARCH/ANA L1-L2
SEARCH/ANA ZOOM AREA
AUTO SEARCH

Note

The MODE DIFF (mode judgment reference)—the peak/bottom difference—setting is shared
between the multi search and single search.
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Chapter 6  Analysis

6.1 Spectrum Width Measurement

Procedure

Spectrum width can be measured from the measured waveform.

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

2. Press the SPEC WIDTH soft key. The analysis algorithm selection menu is
displayed.

3. Press the THRESH, ENVELOPE, RMS, or PEAK RMS soft key. Analysis is
performed, and the results are displayed in the data area.

Data area
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When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The
analysis parameter setting screen is displayed.

5. Move the cursor with the arrow keys, and enter a setting value with the numeric
key pad.

6. Press the CLOSE WINDOW soft key. The analysis parameter setting screen
closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.
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6.1 Spectrum Width Measurement

If you only want to change the THRESH LEVEL, you can also do so with the SPEC
WIDTH THRESH soft key.

Changing the Threshold Value for Each Algorithm

4. Continuing on from step 3, press the SPEC WIDTH THRESH soft key. The
threshold setting screen is displayed.

5. Enter a value using the rotary knob, arrow keys, or numeric key pad.
6. Press ENTER.

Automatic Analysis on Each Sweep

4. Continuing on from step 3, press the AUTO ANALYSIS OFF ON soft key to select
ON. At the end of each sweep, the SPEC WIDTH, ANALYSIS 1, or ANALYSIS 2
function that was selected is executed automatically.

Nofte
» If the AUTO SEARCH soft key is ON when the AUTO ANALYSIS soft key is turned ON,
AUTO SEARCH is automatically turned OFF.

* When the AUTO ANALYSIS soft key is set to ON, is displayed at the bottom of the
screen in inverse video.

Saving Analysis Results
2. Continuing on from step 1, press the MORE 1/2 soft key.
3. Press the RESULT SAVE soft key. The file list is displayed.

4. For the subsequent steps, see section 7.6, “Saving/Loading Analysis Results
Data.”
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6.1 Spectrum Width Measurement

Explanation

Algorithms
Algorithms for Spectrum Width Analysis
Algorithm Description
THRESH Determines spectrum width from the width between points where the
waveform crosses the threshold value.
ENVELOPE Determines spectrum width from waveform envelope.
RMS Determines spectrum width from waveform standard deviation.
PEAK RMS Determines spectrum width from waveform mode peak standard deviation.
Nofte

» For details about the spectrum width analysis algorithms and parameters, see appendix 2,
“Data Calculation Algorithms for Spectrum Widths.”
» Forinformation on NOTCH, see section 6.2, “Notch Width Measurement.”

Results Display

The analysis results are displayed in the data area.

YOKOGAWA ¢ ph
{EPECTRAL WIDTH AMALTSI1S: THRESHOLD: ik
THRESH LeveEL: 3, PRdE An: @.01%6nm
K: 1.0 rcr 1544 . 536Tmm
\ MODE FIT: OFF MODE: ] \

\ \

Analysis parameter setting value Analysis results
AA: Spectrum width

Ac: Spectrum width center

SPEC WIDTH THRESH

You can set threshold values for each spectrum width analysis algorithm. After the setting
is made, analysis is executed and the display is updated.

The setting range is 0.01 to 50.00 dB. Settings can be adjusted in steps of 0.01. The
value changes in steps of 1.00 if you press the COARSE key. The value is set in the
DATA ENTRY section. This setting is held independently by each analysis algorithm.

If the SPEC WIDTH soft key is OFF, this soft key is disabled.

The value set by this soft key is shared by the analysis parameter setting screen under
the PARAMETER SETTING soft key.
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6.2 Notch Width Measurement

Procedure

With notch width measurement, it is possible to measure notch width (pass band width/
notch width) from the measured waveform of a filter with V-character type or U-character
type wavelength characteristics.

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

2. Press the SPEC WIDTH soft key. The analysis algorithm selection menu is
displayed.

3. Press the NOTCH soft key. Analysis is performed, and the results are displayed in
the data area.

Notch width measured waveform (BOTTOM)

Data area
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6.2 Notch Width Measurement

When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The notch
analysis parameter setting screen is displayed.

5. Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To switch PEAK and BOTTOM, press the SELECT soft key.

6. Press the CLOSE WINDOW soft key. The analysis parameter setting screen
closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.
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Nofte
For details about the notch width analysis algorithms and parameters, see appendix 2, “Data
Calculation Algorithms for Spectrum Widths.”
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6.3 SMSR Measurement

Procedure

You can measure SMSR from the measured waveform of a DFB-LD.

1.

2.

Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

Press the ANALYSIS 1 soft key. The analysis function selection menu is
displayed.

3. Press the SMSR soft key. Analysis is performed, and the results are displayed in
the data area.
Data area
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When changing the analysis parameters

4.

5.

Continuing on from step 3, press the PARAMETER SETTING soft key. The SMSR
measurement parameter setting screen is displayed.

Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To switch SMSR1 and SMSR2, press the SELECT soft key.

Press the CLOSE WINDOW soft key. The SMSR measurement parameter setting
screen closes, and the soft key menu returns to the previous stage.

Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.
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6.3 SMSR Measurement

Explanation
SMSR

SMSR stands 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

\
W e~

-+
MASK AREA

Nofte

For details on SMSR analysis algorithms, see appendix 3, “Details of Analysis Functions.”

Results Display

The analysis results are displayed in the data area.

YOKOGAWA ¢ P
{EMER_AMNALTS IS A[¥
sMsR MoDeE: MODE 1 sMER Mask: HA, AAnm
vrk: 1544, 5368nmm 2. 19dEm
/ vand Pr: 1543 54T5mm =42, 15dBm
| ¥PK-w2nd PK: —A. 9885nm 44, 34dE

Analysis parameter setting value
MODE 1: Set the 2nd peak excluding the
MASK AREA as the side mode.
SMSR MASK: Mask setting range

/ Analysis results
\/ PK: Mode peak wavelength, level value
\/ 2nd PK: Side mode wavelength, level value

sisAjeuy n
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6.4 POWER Measurement

Procedure

Optical power can be measured by integrating the measured waveform level values.

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

2. Press the ANALYSIS 1 soft key. The analysis function selection menu is
displayed.

3. Press the POWER soft key. Analysis is performed, and the results are displayed
in the data area.
Data area
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When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The power
offset setting screen is displayed.

5. Enter a setting value with the numeric key pad.

6. Press the CLOSE WINDOW soft key. The power offset setting screen closes, and
the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.

/ Analysis parameter setting screen
ANALYSIS SETTING [POWER]
POWER|
(—‘ POWER CFFSET: = —
= -
B, it
TRACEETABLE] TRQCE&TQBL
m
]
fore 1,2

Nofte

For details on POWER analysis algorithms, see appendix 3, “Details of Analysis Functions.”
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6.5 DFB-LD, FP-LD, and LED Measurement

Procedure

Light source parameters can be analyzed from the measured waveform of each light

source (DFB-LD, FP-LD, LED).

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms

appears.

2. Press the ANALYSIS 1 soft key. The analysis function selection menu is

displayed.

3. Press the DFB-LD, FP-LD, or LED soft key according to the type of light source
to be analyzed. Analysis is performed, and the results are displayed in the data

area.

Example of a measured waveform of an FP-LD
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When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The
measurement parameter setting screen for the type of light source selected is

displayed.

5. Move the cursor with the arrow keys or soft keys, and enter a setting value with

the numeric key pad. To select a check box, align the cursor then press the

SELECT soft key.

6. Press the CLOSE WINDOW soft key. The measurement parameter setting screen
closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. 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, see

appendix 3, “Details of Analysis Functions.”
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6.6

Procedure

PMD Measurement

It is possible to measure the polarization mode dispersion (PMD) from a measured
waveform by using the instrument in combination with a wideband light source and a
polarizer, polarization controller, and an analyzer.

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.
2. Press the ANALYSIS 1 soft key. The analysis function selection menu is
displayed.
3. Press the PMD soft key. Analysis is performed, and the results are displayed in
the data area.
Data area
YOKOGAWA @
SPEG wiTH THRESH LeveL: 20, BBdB o | EE =
Moz 3. 187ps PEAK NUMBER: § DRt 7B
LerT Peak: 195, 40B4THZ RIGHT PEaK: 193.2101THz E;;{; e
é?iéf?ggﬁ%ﬁ% =1cp; 1554, 200nm cenTer: 1544, 208mm span: 20, 0nm |
951 E0ls 0 RES: Plrm  sens: [HIGHL ave:[1]  sveL: [ SOLGAITON
: a
THRESH ﬁd-é 1 - PMD|
BRI 51 FET
SWITCH ‘E
?DXESEEQ:FQBLE 4 ?F]%;EEGQBL
e o
-14.
ore 172 J Er= A hore 17z
[ e e

When changing the analysis parameters

4.

Continuing on from step 3, press the PARAMETER SETTING soft key. The thresh
level setting screen is displayed.

5. Enter a setting value with the numeric key pad.

6. Press the CLOSE WINDOW soft key. The thresh level setting screen closes, and
the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.

Nofte

When PMD measurement is performed, waveform data at or below the threshold level
from the peak are not used in analysis. The threshold level is entered in the threshold level
setting screen.

The mode-determination threshold level during PMD analysis execution is set using the
MODE DIFF soft key in the PEAK SEARCH menu. The level difference which exceeds the
value set with the MODE DIFF soft key is recognized as a mode.

See section 5.13 for how to set the mode judgment threshold value.

For an explanation on the PMD analysis algorithms, see appendix 3, “Details of Analysis
Functions.”
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6.6 PMD Measurement

PMD measurement is performed after loading of the waveform used for PMD
measurement.

Load the waveform for PMD measurement.
The following explains the structure of, and acquisition procedure for PMD measurement.

Wideband light  Polarizer Polarization DUT Analyzer AQ6376
source controller

-

1. Enter measurement conditions so that the entire wavelength range of the
wideband light source is measured. Set the resolution to about 0.1 nm.

2. Press SWEEP. Next, press the REPEAT soft key. Repeat sweeping begins.

3. While watching the waveform during repeat sweeping, adjust the polarization
controller so as to maximize the waveform’s peak/bottom difference (the level

difference between the maximum and minimum values).

4. After the polarization controller has been adjusted, press the SINGLE soft key to
perform a single sweep. Acquisition of measured waveforms is complete.

IM AQ6376-01EN
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6.7 WDM Transmission Signal Analysis (Except
Wavenumber Mode)

Procedure

You can measure the center wavelength, level, and SNR of each channel from the
measured waveform of a WDM transmission signal. (Except Wavenumber Mode)

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

2. Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

3. Press the WDM soft key. Analysis is performed, and the results are displayed in
a list. The analysis results display screen is switched with the SWITCH DISPLAY

soft key.
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Nofte
When zooming a waveform, if you click in the list of analysis results, the waveform of the
selected channel is displayed in the center of the waveform screen.
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6.7 WDM Transmission Signal Analysis (Except Wavenumber Mode)

When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The WDM
analysis parameter setting screen is displayed. If a setting screen has multiple
pages, press the NEXT PAGE soft key to display the next screen.

5. Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

Analysis parameter setting screen
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PAGE 12

6. Press the CLOSE WINDOW soft key. The WDM analysis parameter setting
screen closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in a list.

Analysis parameter setting screen
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Nofte
See appendix 4, “WDM Analysis Function” for a description of the WDM analysis algorithms
and parameters.
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6.7 WDM Transmission Signal Analysis (Except Wavenumber Mode)

Explanation

The following configuration is used to measure WDM transmission signals.

AQ6376

Multi-channel light source

O

yA

I

0000000

]

Optical amplifier

Measure the WDM signal light and write the waveform to the active trace.

Setting Analysis Parameters

The WDM analysis function parameters may be broadly divided into the following three
configurations.

Parameter settings may be changed as desired according to the details of the particular
analysis.

» Parameters related to channel detection (CHANNEL DETECTION SETTING)

« Parameters related to noise level measurement (INTERPOLATION SETTING)

« Parameters related to analysis results display method (DISPLAY SETTING)
These are explained below. See appendix 4, “WDM Analysis Function” for a description
of the parameters.

6-14
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6.7 WDM Transmission Signal Analysis (Except Wavenumber Mode)

Parameter Settings Related to Channel Detection

These parameters are used to set threshold level and the like for WDM channel
detection.

THRESH LEVEL

This parameter is used to set the threshold level for channel detection.

This setting determines how far down in decibels from the peak level to detect a mode
peak as a channel.

MODE DIFF

This parameter sets the minimum value for the peak/bottom difference during channel
peak detection.

If the waveform peak/bottom difference equals or exceeds this value, it is detected as a
mode peak.

DISPLAY MASK
This parameter sets the mask level value for channel masking.
Channels at a level equal to or below this setting are masked.

YOKOGAWA 4
T T =)
TR A 70001:1547. 3108 12dBm -
IR A Ya@ue: 1543. 168@nm . 1idBrn i
TR A 7d@a3: 1548, 914@nm . 212dBm L
TR A ¥a@R4: 1549, T2@8mm . 30dBm Lt
TR A VAAA5: 1550. 5168mm . A2dBm Lt
[(MEAS COMNDITIOND
5TART: 1543, @AM sToP: 1563. 5ABNm cenTer: 1553, 500nn span: 20, 8nm ‘
6 [0.8]=e-0 res:[_@.0Jrm sens:[HIGHL ave:[ 1] sme:[ 1081 (AOTO) ANALYSIS 2
m 1wy i
H‘ ) I l
=7 WD)
E=g)
SPEC_WIDTH
THEESH
SDE B HRESH LEVEL
0 A
LU LALLIUUUL e,
-43.7 TRACE]
270,
T
DISPLAY MASK on
-£3.7
-3

il
55 B 9 e -+

MoRE L2 J

Parameter Settings Related to Noise Level Measurement

These parameters are used to set the interpolation method and bandwidth for noise level
measurement.

NOISE ALGO

Select one of the five algorithms shown below for measuring the noise level.

If AUTO-FIX or AUTO-CTR is set, the measurement parameters at another noise level
are set automatically. To set the values manually, select MANUAL-FIX or MANUAL-CTR.

* AUTO-FIX Automatic settings (FIX type)

* MANUAL-FIX Manual settings (FIX type)

+ AUTO-CTR Automatic settings (CENTER type)
+ MANUAL-CTR Manual settings (CENTER type)

« PIT Automatic settings (PIT type)
Nofte

* If AUTO-FIX, AUTO-CTR, or PIT is selected, the NOISE AREA and MASK AREA parameters
are set automatically according to the measured waveform. FITTING ALGO is set to
LINEAR.

» See appendix 4, “WDM Analysis Function” for a description of the WDM analysis algorithms
and parameters.
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6.7 WDM Transmission Signal Analysis (Except Wavenumber Mode)

FITTING ALGO

This parameter is used to select the interpolation algorithm for determining the noise
level.

This parameter is only set when NOISE ALGO is set to MANUAL-FIX or MANUAL-CTR.
Interpolation algorithms

Fitting Algorithm Description

LINER Linear interpolation
GAUSS Normal distribution curve
LORENZ Lorenz curve

3RD POLY 3rd polynomial

4TH POLY 4th polynomial

5TH POLY 5th polynomial

Nofte

If NOISE ALGO is AUTO-FIX or AUTO-CTR, then FITTING ALGO is automatically set to
LINEAR and does not need to be set manually.

NOISE AREA

This parameter is used to set the range of waveform data to be used in determining the
noise level through interpolation.

This parameter is only set when NOISE ALGO is set to MANUAL-FIX.

MASK AREA

This parameter is used to set the range of signal light to be masked when determining
the noise level through interpolation.

This parameter is only set when FITTING ALGO is not set to LINEAR.

NOISE BW
This parameter is used to set the noise bandwidth.

DUAL TRACE

This parameter is used to turn the dual trace function ON/OFF.

When the dual trace function is used, the signal level and noise level during SNR
measurement can each be determined from different traces.
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6.7 WDM Transmission Signal Analysis (Except Wavenumber Mode)

Parameter Settings for Analysis Results Display
These parameters are set with respect to the display format for displaying analysis
results on the screen.
DISPLAY TYPE
This parameter is used to select the analysis results display format.

Display Type Settings

DISPLAY TYPE

Description and Procedure

ABSOLUTE
(Absolute value display)

1.Set CH RELATION as OFFSET or SPACING.
OFFSET: Displays the relative value, channel to the reference channel.
SPACING: Displays the wavelength difference and level difference compared
to the following adjacent channel.
2.If OFFSET is selected, the reference channel is set through “REF CH”.
« If the highest channel is used as a reference
Set to HIGHEST.
« If any desired channel is used as a reference
Set the reference channel number in ““**CH”.

RELATIVE
(Relative value display
relative to grid)

There are no setting fields for this display type.
(See appendix 1, “WDM Wavelength GRID Table” for information on changing
the grid table. )

DRIFT(MEAS)

(Drift display using past
measurement wavelength as
a reference)

The procedure for this display type varies depending on the reference.

» Press the MAX/MIN RESET key if you want to use the waveform data of the
current active trace as a reference.

» To change the measurement conditions and set the initially measured
waveform as the reference
There are no parameter setting items since the data that was measured first
becomes the reference.

DRIFT(GRID)
(Drift display using grid
wavelength as a reference)

The procedure for this display type varies depending on the reference.

* Press the MAX/MIN RESET key if you want to use the waveform data of the
current active trace as a reference.

» To change the measurement conditions and set the initially measured
waveform as the reference
There are no parameter setting items since the data that was measured first
becomes the reference.

(See appendix 1, “WDM Wavelength GRID Table” for information on changing

the grid wavelength.)
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6.7 WDM Transmission Signal Analysis (Except Wavenumber Mode)

OUTPUT SLOPE

Displays the least square approximation line passing through the detected channel peak.

The channel slope can be obtained as a numerical value.

OUTPUT RESULTS of analysis results
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Other parameter settings

SIGNAL POWER
You can set the signal optical power calculation method.

INTEGRAL RANGE
You can set the integral range for determining signal optical power.
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6.8 Optical Amp Gain and NF Measurement (Except
Wavenumber Mode)

Procedure

Measurement can be performed of the optical amp gain and noise figure from the
measured waveform of the signal light going into the optical amp, and the measured
waveform of the output light leaving the optical amp. (Except Wavenumber Mode)
1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.
2. Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.
3. Press the EDFA-NF soft key. Analysis is performed, and the results are displayed
in a list. The analysis results display screen is switched with the SWITCH
DISPLAY soft key.
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Note

When zooming a waveform, if you click in the list of analysis results, the waveform of the
selected channel is displayed in the center of the waveform screen.
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6.8 Optical Amp Gain and NF Measurement (Except Wavenumber Mode)

When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The

5.

EDFA-NF analysis parameter setting screen is displayed.

Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

Press the CLOSE WINDOW soft key. The EDFA-NF analysis parameter setting
screen closes, and the soft key menu returns to the previous stage.

Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in a list.

Analysis parameter setting screen
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See appendix 5, “Details of Optical Amplifier Analysis Function” for a description of the optical
amp analysis algorithms and parameters.
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6.8 Optical Amp Gain and NF Measurement (Except Wavenumber Mode)

Analysis of optical amp gain and NF is performed after measuring the signal light going

into the

Acquiring Wave

optical amp and the output light leaving the optical amp.

forms Required for Analysis

The following configuration and general procedure is used to measure optical amp gain

and NF.
Signal light measurement configuration
AQ6376
Multi-channel light source /
p, ;l O
u|
- MUX g
Output light measurement configuration
AQ6376

Multi-channel light source

aooaoan

O

MUX

Optical amplifier

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

1. Input the signal light sent to the optical amp into the instrument.
Press TRACE followed by the ACTIVE TRACE soft key, then select A.

3. Press the VIEW A soft key and select DISP.

4. Press the WRITE A soft key. Trace A enters write mode.

5. Measure the signal light waveform according to measurement conditions matching
the signal light waveform.
(For details on the measuring procedure, see chapter 4, “Measurement.”)

6. Press the FIX A soft key under TRACE. Trace A enters fixed mode.

Nofte

If all traces from trace A to trace G have been set to fix mode (FIX) as a result of this action, a

wa

rning is displayed. However, this does not pose a problem because trace B is set to write

mode in the next step.
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6.8 Optical Amp Gain and NF Measurement (Except Wavenumber Mode)

Writing the Waveform of the Output Light from the Optical Amp to Trace B

7.
8.
9.
10.
11.

Input the light output from the optical amp into the instrument.

Press TRACE followed by the ACTIVE TRACE soft key, then select B.
Press the VIEW B soft key and select DISP.

Press the WRITE B soft key. Trace B enters write mode.

Measure the waveform of the output light with the same measurement conditions
used for measuring the signal light waveform.

Examples of signal and output light waveforms

YOKOGAWA ¢

THMEAS CONDITIONT
sTarT: 1543, 20

Brm s1op: 1563, 2ABnm cenrer: 1553. 20Arm span: 20, Anm |

Lolan il I
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ENTHENN
—_— o
T
BRI
L (W10 I G

1545 208

(1552, 200 ~m C 2o (1553, 200 rm
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6.8 Optical Amp Gain and NF Measurement (Except Wavenumber Mode)

Explanation

Setting EDFA-NF Analysis Parameters

The EDFA-NF analysis function parameters may be broadly divided into the following two
configurations.

Parameter settings may be changed as desired according to the details of the particular
analysis.

» Parameters related to channel detection (CHANNEL DETECTION SETTING)

» ASE level measurement (INTERPOLATION SETTING).

* NF computation related parameters (NF CALCULATION SETTING).

Below is an explanation of each.

See appendix 5, “Details of Optical Amplifier Analysis Function” for a description of the
parameters.

Parameter Settings Related to Channel Detection

These parameters are used to set the threshold level and the like for WDM channel
detection.

THRESH LEVEL

This parameter is used to set the threshold level for channel detection.

This setting determines how far down in decibels from the peak level to detect a mode
peak as a channel.

MODE DIFF

This parameter sets the minimum value for the peak/bottom difference during channel
peak detection.

If the waveform peak/bottom difference equals or exceeds this value, it is detected as a
mode peak.

YOKOGAWA #
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THMEAS CONDITIONS
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0 ] res:[@.2)rm  sens: [HIGHL ave:[ 1] sve: (1001 TIAND)
.8
=

[ParaMETER
1 SETTING
[SwrTeH
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‘\ NACvs1s
| | MODE DIFF_& o
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|

[ Z@mo Tzl o= 2
B
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6.8 Optical Amp Gain and NF Measurement (Except Wavenumber Mode)

Parameters Related to ASE Level Measurement

These parameters are used to set the waveform level, offset, and interpolation method
for ASE level measurement.

OFFSET(IN)
A level offset can be set on a signal light waveform (trace A).
Set “0.00” if a level offset is not needed.

OFFSET(OUT)
A level offset can be set on an output light waveform (trace B).
Set “0.00” if a level offset is not needed.

ASE ALGO

Select one of the four algorithms shown below for measuring the ASE level. If AUTO-
FIX or AUTO-CTR is set, the measurement parameters at another ASE level are set
automatically. To set the values manually, select MANUAL-FIX or MANUAL-CTR.

« AUTO-FIX Automatic settings (FIX type)
+ MANUAL-FIX Manual setting (FIX type)
+ AUTO-CTR Automatic setting (CENTER type)

+ MANUAL-CTR Manual setting (CENTER type)

Nofte
* IfAUTO-FIX or AUTO-CTR is selected, the FITTING AREA and MASK AREA parameters

are set automatically according to the measured waveform. FITTING ALGO is set to
LINEAR.
» See appendix 5, “Details of Optical Amplifier Analysis Function” for a description of the

parameters.

FITTING ALGO

This parameter is used to select the interpolation algorithm for determining the ASE level.
This parameter is only set when “ASE ALGO” is set to MANUAL-FIX or MANUAL-CTR.
Interpolation algorithms

Fitting Algorithm Description

LINER Linear interpolation
GAUSS Normal distribution curve
LORENZ Lorenz curve

3RD POLY 3rd polynomial

4TH POLY 4th polynomial

5TH POLY 5th polynomial

Nofte

If NOISE ALGO is AUTO-FIX or AUTO-CTR, then FITTING ALGO is automatically set to
LINEAR and does not need to be set manually.

FITTING AREA

This parameter is used to set the range of waveform data to be used in determining the
ASE level through interpolation.

This parameter is only set when “ASE ALGO” is set to MANUAL-FIX.
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6.8 Optical Amp Gain and NF Measurement (Except Wavenumber Mode)

MASK AREA

This parameter is used to set the range of signal light to be masked when determining
the ASE level through interpolation.

This parameter is only set when “FITTING ALGO” is not set to LINEAR.

POINT DISPLAY
This parameter is used to display the range of data used in interpolation for determining
the noise level.
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ASE measurement point

\ 4 Fitting curve (red)
: : for fitting (blue)

NF computation related parameters
RES BW
Set the method for calculating the measurement resolution RBi of each channel used in
computing the NF value.
The default is MEASURED.
If the measuring resolution varies greatly from channel to channel, or in other such
cases, set to CAL DATA.
* MEASURED: Determine the value of the THRESH 3dB width for each channel
from the TRACE B waveform and set to RBi.
+ CAL DATA: Set the actual resolution value stored in the instrument to RBi.

SHOT NOISE
Sets whether the Shot Noise component is included in computation of the NF value.

The default is ON.
* ON: Shot Noise component included in computation of the NF value.
* OFF: Shot Noise component not included in computation of the NF value.

Other parameter settings

SIGNAL POWER
You can set the signal optical power calculation method.

INTEGRAL RANGE
You can set the integral range for determining signal optical power.
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6.9 Optical Filter Characteristics Measurement
(Except Wavenumber Mode)

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. (Except Wavenumber Mode)

Filter Measurement (Single Channel)
You can analyze a waveform whose number of modes is 1.

Filter Peak Analysis

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

N

Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

3. Press the FILTER-PK soft key. Analysis is performed, and the results are
displayed in the data area.
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When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The
FILTER-PK analysis parameter setting screen is displayed. If a setting screen has
multiple pages, press the NEXT PAGE soft key to display the next screen.

5. Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

6. Press the CLOSE WINDOW soft key. The FILTER-PK analysis parameter setting
screen closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in a list.
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

Analysis parameter setting screen
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Nofte
See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.

Filter Bottom Analysis
This is used if the optical filter is of a notch type rather than a pass band type.

1.

Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

Press the FILTER-BTM soft key. Analysis is performed, and the results are
displayed in the data area.

When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The
FILTER-BTM analysis parameter setting screen is displayed. If a setting screen
has multiple pages, press the NEXT PAGE soft key to display the next screen.

5. Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

6. Press the CLOSE WINDOW soft key. The FILTER-BTM analysis parameter
setting screen closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in a list.

Nofte

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

Filter Measurement for WDM (Multi Channel)

You can analyze multi-mode waveforms.

WDM Filter Peak Analysis

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms

2.

appears.

Press the ANALYSIS 2 soft key. The analysis function selection menu is

displayed.

Press the WDM FILTER-PK soft key. Analysis is performed, and the results
are displayed in a list. The analysis results display screen is switched with the

SWITCH DISPLAY soft key.
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Nofte

When zooming a waveform, if you click in the list of analysis results, the waveform of the

411853.3240 0.7199

RETURN

selected channel is displayed in the center of the waveform screen.

When changing the analysis parameters

4. Continuing on from step 3, press the PARAMETER SETTING soft key. The WDM
FIL-PK analysis parameter setting screen is displayed. If a setting screen has
multiple pages, press the NEXT PAGE soft key to display the next screen.

5. Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

6. Press the CLOSE WINDOW soft key. The WDM FIL-PK analysis parameter
setting screen closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the

changed parameters, and the results are displayed in a list.
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

Analysis parameter setting screen
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Nofte

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.

WDM Filter Bottom Analysis
This is used if the optical filter is of a notch type rather than a pass band type.

1. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

2. Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

3. Press the WDM FIL-BTM soft key. Analysis is performed, and the results are
displayed in a list. The analysis results display screen is switched with the
SWITCH DISPLAY soft key.

Note

When zooming a waveform, if you click in the list of analysis results, the waveform of the
selected channel is displayed in the center of the waveform screen.

When changing the analysis parameters
4. Continuing on from step 3, press the PARAMETER SETTING soft key. The WDM
FIL-BTM analysis parameter setting screen is displayed. If a setting screen has
multiple pages, press the NEXT PAGE soft key to display the next screen.
5. Move the cursor with the arrow keys or soft keys, and enter a setting value with

the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

6. Press the CLOSE WINDOW soft key. The WDM FIL-BTM analysis parameter
setting screen closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in a list.

Nofte

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

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

Acquiring Waveforms Required for Analysis
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

AQ6376
Wideband light source /
[\
7 O
]
]
=
H = g
[m] |
ex. TRACE A
Spectrum measurement after passing through the filter
AQ6376
Wideband light source /
E O
(]
-]
[]
=
= ol [
DUT
ex. TRACE B
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

Writing the Waveform of the Light Source Input to the Optical Filter on Trace

A

o RN

6.

Note

Input the emitted light from the light source that is input to the optical filter into the
instrument.

Press TRACE followed by the ACTIVE TRACE soft key, then select A.
Press the VIEW A soft key and select DISP.
Press the WRITE A soft key. Trace A enters write mode.

Measure the light source waveform according to measurement conditions
matching the light source waveform.
(For details on the measuring procedure, see chapter 4, “Measurement.”)

Press the FIX A soft key under TRACE. Trace A enters fixed mode.

If all traces from trace A to trace G have been set to fix mode (FIX) as a result of this action, a
warning is displayed. However, this does not pose a problem because trace B is set to write
mode in the next step.

Writing the Waveform of the Output Light from the Optical Filter to Trace B

1.

o A WD

Input the emitted light from the light source to the optical filter, then input the light
that is output from the optical filter into the instrument.

Press TRACE followed by the ACTIVE TRACE soft key, then select B.
Press the VIEW B soft key and select DISP.
Press the WRITE B soft key. Trace B enters write mode.

Measure the waveform of the output light with the same measurement conditions
used for measuring the light source waveform.

Writing the Difference between Traces to Trace C

2.

o o A

Press TRACE followed by the ACTIVE TRACE soft key, then select C.

Press the VIEW C soft key and select DISP.

Press the CALCULATE C soft key.

Press the LOG MATH soft key. The math function selection menu is displayed.

Press the C = A-B (LOG) soft key. The waveform which is obtained by subtracting
the trace B waveform from the trace A waveform is displayed on trace C.
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

Explanation

Setting WDM Filter Analysis Parameters

The WDM FIL-PK analysis function parameters may be broadly divided into the two
types shown below.

Parameter settings may be changed as desired according to the details of the particular
analysis.

» Parameters related to channel detection

+ Parameter settings for each analysis item

The following is an explanation of each of the parameters.

See appendix 6, “Optical Filter Analysis Function” for a description of the parameters.

Parameter Settings Related to Channel Detection

These parameters are used to set algorithms and threshold level for WDM channel
detection.

ALGO
Depending on the selected algorithm, select one of the following four algorithms for WDM
channel detection and reference wavelength analysis on each channel.

+ PEAK

+ MEAN

« GRIDFIT

+ GRID
The channel detection and reference wavelength analysis results for each channel vary
depending on the algorithm selected.

* When PEAK is selected
Each mode peak is detected as a channel.
The peak wavelength of each channel is the reference wavelength.
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

* When MEAN is selected
Each mode peak is detected as a channel.
The 3dB center wavelength of each channel is the reference wavelength.
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¢ When GRID FIT is selected

The mode peak detected within GRID WL [PLUSMINUS SYMBOL] (TEST BAND/2) is
set as the channel.

>

The GRID wavelength nearest to each channel is the reference wavelength. 3
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TMEAS CONDITIONS

T
5TART: 1558, BRAM

[anaLvs 1S
execuTe

WDM FIL-PK|

SFEC_WIDTH
( TrresH
I

82

1550 60 m

550600 rm o 1554600
CoDr FILTER eEa ANALYSIST TFaSS BAND) TEST BanD:D. 20nm SuTen
[CH DETECTIONI aLco:GRID FIT TH:Z2@.@dB mope piFF: 3. BdB TEST BanD:@. 100nm DISPLAY
[RIFELE] TEST BanD:@.20nn  [CROSS TALK) SRACING:@.BBmm TEST anD: B, 20 TRACERTABLE]
No- | MOMINAL | K Whfnm) | 3,008 WBErmI [-10.000d8 | S.0GE_FB | RIPRLE |CRo=s TR
TlEa | oRMEEGS | % 29R UDIAR} |T'SsTRRTS| % %R tEES R
1] 15509160 1550, 9248 0.0229 0.0550| 0.2296| 36.953 | -4.570
-1.317 | 1550.9242 -36.953
2|1552.5044| 1552.5248 0.0229 0.0360| 0.7199| 48.414 | -48.414
-1.317 | 18552.5242 —48.414
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6.9 Optical Filter Characteristics Measurement (Except Wavenumber Mode)

¢ When GRID is selected

The wavelengths registered in the GRID table wavelength are recognized as

channels.

GRID WL is set as the reference wavelength.

[CH DETECTIONI aLGo: GRID TH:2@.@dB  mMope DIFF:3.@dB
[RIPPLE]  TEST BanD:@. 2@nm  [CROSS Talkl SPacING:P. 88rm

YOKOGAWA ¢
TR & Yonp1 1560, 924 2 | (e
B . nm =1 m
T8 | v 1251 doeamn 31 250En GRID WL
18 @ vhaps ! {5818 50en :
TR B voond: 1352 lgsam 31554y /| L\ :
18 & vhae {285 A8 S5
<MEAS CONDITIONS a_l \ \ ‘
reme: 1950.600m _ sropA%E4, 5 e 152,600\ =N\ 4.0
P DA oo TR o0 ;M:E@m )
N ’| \\
- i
= | | LN
= Vi i i i
42! H il ‘r (k) ‘ i
: N H i
.
(55,600 [SE.E0 o TSR 60w
[<LDM FILTER cPEAK) ANALYSIS) [PASS BAND] TEST BanD:{, 20nm A]Y

TEST BanD: (. 108mm
TEST BanD:@. 20nm

41552, 1225

NG | MOMINAL BK WLLml | =.00E WDInm] |-1D0.0000E| =.00E PE | RIPELE |CROSS TK (L)
WLtrml | PR LV CeEml CTR wCtnmi SELAmI trm1 55 taB1
1]1550.9180( 155@.9240 @.@229 @.0380 @.2008( 36.953 -4.570
-1.317 155@. 9242 —-36.953
2|1551.3193| 1551.308@ @.0894 0. 2200 @.000@f 11.367 -11.367
-31.215 1551. 3077

-11.367
4

THRESH LEVEL

This parameter is used to set 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 is used to set the bandwidth for reference wavelength analysis.

Parameter Settings for the Analysis Items

These parameters are set for each WDM optical filter analysis item.

The analysis parameter setting screen is displayed.

Nofte

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis

algorithms and parameters.
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6.10 Editing the Grid Table (Except Wavenumber
Mode)

Procedure
Editing a Standard Grid Table

1. Press SYSTEM.
2. Press the GRID EDITOR soft key. The Grid table edit screen appears.

Setting the Frequency Spacing

3. Press one of the keys from 200 GHz SPACING to 12.5 GHz SPACING.
Depending on the selected soft key, a frequency spacing table of 200 GHz, 100
GHz, 50 GHz, 25 GHz, or 12.5 GHz can be used.

Setting the Reference Wavelength

4. Press the REFERENCE WAVELENGTH soft key. A screen for specifying the
standard wavelength is displayed.

5. Enter the standard wavelength using the rotary knob or arrow keys, then press
nm/ENTER.
7 3 YOKOGAWA ¢
START: 1528. 7734rm  SToP: 156@. BBG2rm SPACING: 20AGHz REFERENCE : 244
m il 1552
(AL TBRAT 1ON) [SPACING No. WL Trm) No. WL Trm) No. WL Trm) No. WL Crm) A |[ ¥ | COARSE
| 1528.7734 T8[9 BS
2| 1530.3341
v SHiET ERENS 3| 1531.8981 A58 ey
0. DA 4| 1533.4653 [ EE
5| 1535.8356 anBEd
LEVEL SHIFT| =5GHz 6| 1536.6092
7| 1538.1850
8| 1539.7681
9| 1541.3494

10| 1542.9350
11| 1544.5258
12| 1546.1189
13| 1547.7153
14| 1549.3150
15| 1550.9180
16| 1552.5244
17| 1554.1340

Bl

g
=
=
=2
5]
2
@

e REFERENCE
[EDITOR WAVELENGTH 18| 1555.7471
J (1552.5244Hm 19| 1557.3634
20| 1558.9831

luser ke
DEF TN

‘ ‘ 21| 1560.6062

ore 14 J Esmm ‘ RETURN

IM AQ6376-01EN 6-35

sisfjeuy n



6.10 Editing the Grid Table (Except Wavenumber Mode)

Editing a Custom Grid Table
1. Press SYSTEM.
2. Press the GRID EDITOR soft key. The Grid table edit screen appears.
3. Press the CUSTOM soft key. The custom Grid table edit screen appears.

Setting the Start/Stop Wavelength

4. Press the START WL or STOP WL soft key. A screen for specifying the start or
stop wavelength is displayed.

5. Enter the start or stop wavelength using the rotary knob or arrow keys, then press
nm/ENTER.

Setting the Frequency Spacing

6. Press the SPACING soft key. A screen for specifying the frequency spacing is
displayed.

7. Enter the frequency spacing using the rotary knob or arrow keys, then press nm/
ENTER.

8. Press the EXECUTE soft key. The settings entered up to this point are finalized,
and the previous menu is displayed allowing setting of the reference wavelength.

YOKOGAWA 4

[EaT— st L Setting the Start Wavelength
1528.7734m|
sTarT:[1528. 7734 |rm sToP:[ 1560, 6AE2|mm  SPACING: GHz REFERENCE: 1552.5244mm .
T Step - Setting the Stop Wavelength
Ne. | witrmi || ve. | wicemd | ne. | witemi |[a ]| ¥ ] COARSE o T P g p g
15287734 | 31| 1640.5573 | 61| 1552.5204 [7][E ][] B0
152911633 | 32| 15489633 | 62| 1552, 926 . .
s 3| 1520 e85 | 33| 1541.3404 | 63| 1553 32ed LAULS] 6] any — Setting the Frequency Spacing
4| 1529.043 | 24| 15417457 | 64| 1553731 [T 23—
o| i5e. 524l | 35| iB42.14ZE| 65| 1554, 1349 G| e
oz 6| 153 a5 | 38| 1542.509m)  ee| 1564 5are LAL VALUE EoiT
SPaciNg 7| 1831.1157| 37| 1542.936@| 67| 1E54.9401
sl 1831.6868| 38| 1543.3331 | 68| 1555.3435
9| 1831.8981 | 39| 1543.73W5 | 69| 1585.74TI

18| 1532.289% 48| 1544.123@ 0| 1556.1508 TNSERT
11| 1532.6813 41| 1544.5258 1| 1556.5548
12| 1533.0732 42| 1544.9238 72| 1556.9590
13| 1533.4653 43| 1545.3219 T3| 1557.3634
14| 15%3.25765 44| 1545, 7203 74| 1557, 7620
15| 1524,2500 45| 1546,1189 5| 1558,1720
4 16| 1534.6427 46| 1546.5177 6| 1558.5779

e 17| 1535.0356 | 47| 1546.9167 | 77| 1558.9831
UAVELENGTH 18| 1535.4287| 48| 1547.3159| 78| 1559.3886
1552, 5244nm| 19| 1635.822@ || 49| 1547.7153| 79| 1559.7943

20| 1536.2155 50| 1548.1149 80| 1560. 2001

21| 1536.6092 51| 1548.5148 81| 1560.6@62
22| 1537.0a31 52| 1548.9148
23| 1537.3972 53| 1549.315@

24| 1537, 7915 54| 1543, T155
25| 1538.1360 55| 1550.1161
56

. . lcusTom
27| 1538.9757 57| 1550.918a l
28| 1539.3788 58| 1551.3193 I
. 59 .
30| 1540.1616 60| 1552. 1225

Setting the Reference Wavelength

9. Press the REFERENCE WAVELENGTH soft key. A screen for specifying the
standard wavelength is displayed.

] T
4 a
m |
a m
c 4
3 m
m

10. Enter the standard wavelength using the rotary knob or arrow keys, then press
nm/ENTER.

Note
» If this Grid Table is edited and then the CANCEL key is pressed without pressing the

EXEECUTE key, the edits made to the custom Grid table are canceled.
» Press the EXECUTE key to apply the edits in the custom Grid table to the analysis function.
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6.10 Editing the Grid Table (Except Wavenumber Mode)

Setting Channel Point Wavelength

4. Continuing on from step 3, place the cursor on the channel point you wish to
change using the rotary knob, arrow keys, or numeric key pad.

5. Press the VALUE EDIT soft key. The setting screen for changing the channel
point wavelength is displayed.

6. Enter the wavelength using the rotary knob or arrow keys, then press nm/ENTER.

YOKOGAWA

START WL
GRID TABLE
1528. T734nm|

. No. | witnm [ ne. | weinmi [ we. | wicnmi [ me. | witnm
3 31[ 1548.5573 | 61| 1562.5044
2| 1520.1633| 32| 154B.9533 | 62| 1552.9865 v
3| 1509.5631 | 33| 1541.3491 | 63| 1553.3268
1| 1509.9436 | 34| 1541.7457 | 64| 1553.7313 50. BGHz|
5| 1530.3341 | 35| 1542.1423 | 65| 1554.1348 e
6| 1530.7248| 36| 1542.5398| 66| 1554.5378 1568, 7734 =
7| 1531.1157| 37| 1542.9368| 67| 1554.9481
8| 1531.5088| 38| 1543.3331 | 68| 1555.3435
9| 1531.6981 | 39| 1543.7385 | 69| 1555.7471

sTarT:[1528. 7734 nm sTor:[1560.B062|rm  skacine:[ 5@.08|cHz ReFerence: 1552, 5244mm p———
1560. 6aB2nm|

18| 1532.2396 48| 1544.1288 78| 1556.15@8
11| 1532.6813 41| 1544.5258 71| 1556.5548
12| 1533.8732 42| 1544.9238 72| 1556.9598
13| 1533.4653 43| 1545.3219 73| 1557.3634
14| 1533.8575 44| 1545. 7203 74| 1557. 7688
15| 1534. 2500 45| 1546.1189 75| 1558.1729
16| 1534.6427 48| 1546.5177 76| 1558.5779
17| 1535.8356 47| 1546.9167 77| 1558.9831
18| 1535. 4287 43| 1547.3159 78| 1559.3886

——
INSERT
9| BS

Sl =
3
8
2
3
i
R

S=EEF]

19| 1535.8220 49| 1547.7153 79| 1558.7943
20| 1536.2155 50| 1548.1149 80| 1560. 2081
21| 1536.6@92 51| 1548.5148 81| 1560.6@62
22| 1537.0@31 52| 1548.9148
23| 1537.3972 53| 1549.3158
24| 1537.7915 54| 1548.7155
25| 1538.1868 55| 155@.1161
26| 1538.587 56| 1558.5178
27| 1538.9757 57| 1558.9188
28| 1539. 3708 58| 1551.3193
29| 1539. 7861 59| 1551.7208

30| 1548.1616 60| 1552.1225

Inse
4.

5.

rting Channel Points

Continuing on from step 3, place the cursor on the channel point you wish to
insert using the rotary knob, arrow keys, or numeric key pad.

Press the INSERT soft key. A channel point having the same value as the
wavelength of the cursor-selected channel point is inserted. Subsequent channel
points are shifted down by one point.

Deleting Channel Points

4.

5.

Continuing on from step 3, place the cursor on the channel point you wish to
delete using the rotary knob, arrow keys, or numeric key pad.

Press the DELETE soft key. The channel point at the cursor is deleted.
Subsequent channel points are shifted up by one point.

Switching the Units of the Wavelength Axis on the Grid Table to Frequency

1. Press MARKER.

2. Press the MORE soft key twice. The MORE 3/3 key menu is displayed.

3. Press the MARKER UNIT soft key. The marker unit selection menu is displayed.
4. Press the THz soft key.

Note

For a diagram of soft key operation, see section 5.9, "Displaying Markers."
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6.10 Editing the Grid Table (Except Wavenumber Mode)

Explanation

Grid Table

A grid table lists wavelengths (frequencies) that are referenced by part of the analysis
function when it is executed. There is a standard Grid table and a custom Grid table.

Standard Grid Table

This Grid table is created with pre-defined wavelength (frequency) ranges.

It can be created in the following manner by setting the reference wavelength (frequency)
and frequency spacing.

200 GHz SPACING-12.5 GHz SPACING
Creates a grid table with 200 GHz-12.5 GHz grid spacing.

REFERENCE WAVELENGTH
Sets the grid table reference wavelength. This can be set in the range of 1500.0000 to
3400.0000 nm.

Custom Grid Table

Users can edit this Grid table freely.

It is created automatically by setting the start/stop wavelength (frequency), reference
wavelength (frequency), and frequency spacing.

Users can add or delete an arbitrary channel to/from the created Grid table or edit
wavelength (frequency) values for each channel there.

START WL
Sets the start wavelength.

STOP WL
Sets the stop wavelength.

SPACING
Sets the frequency spacing.

REFERENCE WAVELENGTH
Sets the grid table reference wavelength. This can be set in the range of 1500.0000 to
3400.0000 nm.

VALUE EDIT
You can edit channel points.

Nofte
For details on the Grid table, see appendix 1, "WDM Wavelength Grid Table."
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6.11 Measurement of Level Fluctuations in Single-
Wavelength Light (0 nm Sweeping)

Procedure
This function measures changes over time in the level of a specific wavelength level. 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
1. Press CENTER. The soft key menu for setting the center wavelength appears.

2. Press the CENTER WL soft key. The center wavelength setting screen is
displayed.

3. Enter a center wavelength of 1523.488 nm using the rotary knob or numeric key
pad.

4. Press nm/ENTER.

Setting the Resolution to 2.000 nm
5. Press SETUP. The soft key menu for sweep condition settings appears.
6. Press the RESOLUTION soft key. The resolution selection menu is displayed.
7. Press the 2.000nm soft key.
8. Press nm/ENTER.

Setting the Sweep Width to 0 nm
9. Press SPAN. The soft key menu for setting the sweep width appears.
10. Press the SPAN WL soft key. The sweep width setting screen is displayed.
11. Enter a sweep width of 0 nm using the rotary knob or numeric key pad.

12. Press nm/ENTER. Set the sweep width to 0 nm. The measurement start
wavelength, measurement center wavelength, and measurement stop wavelength
are all set to 1523.488 nm.

Setting the Sweep Time
13. Press the 0 nm SWEEP TIME soft key. A screen for specifying the sweep time is
displayed.
14. Enter a numerical value using the rotary knob or numeric key pad, then press
nm/ENTER.

15. Press SWEEP, followed by the REPEAT soft key. Sweeping begins.
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6.11 Measurement of Level Fluctuations in Single-Wavelength Light (0 nm Sweeping)
’/EDAN [ . .
| n—m’— Sweep width setting

—— ResoLuTIoN e
| 1500. A0anm| g 1200. 0
START WL [SENSMODE ?ﬂjggggym SoARD we
< 1280. 00| HIGH1CHOP) ( 1200. 008
STOR WL QYERAGE 0. 2000m 'STOP WL
2480. 800 2470, 000
" :
Sefren Sean
[ o _suesr . .
==y e
T Sweep time setting

1w
HEAS

S
[}
E
[
=
£

[suesp spesD)

ome 12 LEX” ‘

Al

Nofte
*  When the sweep range is set to 0 nm, the horizontal axis is set as the time axis as a result.
» The sweeping time varies depending on the measurement sensitivity (SENS/MODE soft key
under SETUP). If the setting for this key is less than the sweeping time for each sensitivity,
the setting for the key is invalid and the MINIMUM setting is used.
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6.11 Measurement of Level Fluctuations in Single-Wavelength Light (0 nm Sweeping)

Explanation

The following is the structure in which the spatial light of an He-Ne gas laser (1523.488
nm) is input to an optical fiber.

AQ6376

light

X Spatial He-Ne gas laser

Optical fiber plug

Lens

The sweep width is set to 0 nm, the center wavelength is fixed, and measurement of the
single-wavelength light only is taken. Finely adjust the optical fiber plug while observing
the displayed waveform so as to set the light source input level to the peak.

Onm SWEEP TIME

When the sweep width is 0 nm, the horizontal axis is set as the time axis. The time
required to measure from the left edge to the right edge of the screen is set. The allowed
settings are MINIMUM and the range of 1 to 50 s. The value changes in 1 s steps.

If you press the COARSE key, you can change the setting in 1-2-5 steps.

If 0 is entered, MINIMUM is shown on the display. Also, the sweeping time varies
depending on the measurement sensitivity (SENS/MODE soft key under SETUP). If the
setting for this key is less than the sweeping time for each sensitivity, the setting for the
key is invalid and the MINIMUM setting is used. The sampling points are automatically
set to 1001.
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6.12 Go/No-Go Judgment (Template)

Procedure

This function compares preset reference data (template data) with a measured
waveform, and makes a Go/No-Go judgment.

Creating Template Data on the Instrument

1. Press ADVANCE followed by the TEMPLATE soft key.

2. Press the TEMPLATE EDIT soft key. The template creation screen is displayed.
3. Press the LINE SELECT soft key.
4

Press the soft key corresponding to the type of template you wish to create.
UPPER LINE: Upper limit line

LOWER LINE: Lower limit line

TARGET LINE: Target value line

5. Press the MODE ABS/REL soft key to select either ABS (absolute) or REL (relative)
as the type (template data types).

6. Press the EXTRAPOL TYPE soft key to select the extrapolation method.
TYPE A: Extrapolation type A
TYPE B: Extrapolation type B
NONE: No extrapolation

7. To edit template data, move the cursor to the location of the data to be edited
using the rotary knob or arrow keys, then press the VALUE EDIT soft key. Enter a
value using the numeric key pad, rotary knob, or arrow keys.

8. To add template data, press the INSERT soft key. The data at the cursor location
is added. Edit the value using the procedure in step 7 and set it as new data.

9. To delete template data, move the cursor to the location of the data to be deleted

using the rotary knob or arrow keys, then press the DELETE soft key. To delete all
template data points, press the ALL DELETE soft key.

YOKOGAWA &
v H
vageL:

Line
| |seLecT
UPPER LINE]

=

I
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o
oTmogDE|
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MEAS CONDITIONS |

sTarT: 1522, 000NN oTep: 1572, 0000m ___ center: 1547, 0000 span: G0, 0nm

e o g res:[ B d)rm  sens: [HT7SH ava:[1]  sreu: [ SSOIGAOT]
o

ILIPPERR (JFR

a5
-28.|

rerpLaTe
e

TEMPLATE .
SHIFT -

[

-60.8

v

-8,

- i o [, ’
_BMW / \Wﬂ
1552, B0 rm 1047 008 rm e @@ 1072 . B8] rm

7 q
8
@ Y
b} b4
o
Lol |
& o
il
=
S q =2

rope: RELATIUE ExTRaroL: [YPE A ABS EE
1 -£5. 000 —60.00
2 -15. 008 —60.00
3 -10. 000 —50.00
4 =7.500 B2.00
5 12.500 8.00
TerPLATE 5] 15. 000 —£0.00
I 7 20. 000 —50.00
2 4] —78.00
: e e e ]

For information about extrapolation methods, see the explanation.

* The same wavelength/level data prior to insertion are inserted as data in the points that
were inserted using the INSERT soft key.

*  When the target line is turned OFF with the TEMPLATE DISPLAY soft key, if you edit the

template data at the target line, the target line TEMPLATE DISPLAY turns ON.
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6.12 Go/No-Go Judgment (Template)

Executing Go/No Go Judgment

1.

QA WD

After creating or loading template data, press ADVANCE followed by the
TEMPLATE soft key.

Press the TYPE soft key. The judgment condition setting menu is displayed.
Press the UPPER, LOWER, or UPPER &LOWER soft key once.
Press the RETURN soft key. The screen returns to the previous stage.

Press the GO/NO GO soft key to select ON. The judgment results are displayed
on screen as PASS or FAIL.

Loading Template Data

Load template data on the instrument.

7E = T T
Ec 5 m I
5 o 3 S
o 2 5 3
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Kl o7 [
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3 [0

1 A

= o

g a

z £

-4

9 f

Esmw |

1.

TEMPLATE

Press FILE, followed by the ITEM SELECT soft key. The soft key menu for
selecting the data type appears.

Press the MORE 1/2 soft key, then press the TEMPLATE soft key.
Press the READ soft key.

Press the FILE ->@@@@ soft key. The load target line selection menu is
displayed (where @@ @@ is the currently set contents).

Press the UPPER LINE, LOWER LINE, or TARGET LINE soft key once. The
screen returns to the previous stage.

Move the cursor to the template data file to load from the file list, then press the
EXECUTE soft key.

YOKOGAWA ¢

READ : FILE TO TEMPLATE (UPPER LIMIT LINE)
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TEMPLATE 20050523 15:47:56 /- ABE3TE OPTICAL SPECTRU
20060301 10:21:06 ~~ ABGETE OPTICAL SPECTRU
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m
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AESOLLITE
ABSOLUTE
ABSOLUTE

LOWER LIMIT
TARGET.

TYPE A
TYPE A

RETURN

]

Template Data Types
The following types of template data are available.

Note

CSV (comma delimited) files created on an external PC
Waveform files of the instrument (.CSV or .BIN files)

After loading data, WL SHIFT and LVL SHIFT in the template are set to zero.
For information about data formats when creating template data on an external PC, see the
Explanation subsection.
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6.12 Go/No-Go Judgment (Template)

Setting the Shift Amount and Shifting the Template
The template data wavelength/level can be shifted without changing the template data.
The procedure for doing this is shown below.

1. Press ADVANCE followed by the TEMPLATE soft key.
2. Press the TEMPLATE SHIFT soft key. The shift item selection menu is displayed.

3. To shift the wavelength, press the WL SHIFT ****.***nm soft key. To shift the level,
press the LEVEL SHIFT ***.**dB soft key.

4. Enter a shift amount using the rotary knob, arrow keys, or numeric key pad.

Nofte
» Use of this function does not change the template data.
» Use of this function does not query the template type. Both absolute and relative are
supported.
» Shifts set by this function apply to all three line types (UPPER LIMIT LINE, LOWER LIMIT
LINE, AND TARGET LINE). To shift just one line, edit the template data.

Switching Absolute and Relative Value, and Shifting the Template
This function shifts the wavelength/level based on the template data ABSOLUTE/
RELATIVE switching function. The template data themselves can be shifted by changing
the ZOOM CENTER WL or REF LEVEL.
The following settings are an example.
« ZOOM CENTER WL:  1547.000 nm
+ REF LEVEL: 0.00 dBm

Creating a Template in ABSOLUTE Mode

TEMPLATE EDIT <(UPPER LIMEY
MoDe : AESOLLITE ExTRAPOL: TTRE B
POIMT Mo, AESOLUTE WLLrm] ABSOLUTE LEWEL [dE]
1 1522, DA —-G@. @A
2 1532, 808 -G8, 80
3 1537, R -5@. @
4 1539. 500 A.0a
5 1559. 508 Q.08
5] 1562, AR —20. 00
T 1567, BB -5@. @9
8 1572, AR e )
YOKOGAWA &
veoa ; o P o g =T
e | s
b BEE | e o
amr: (98,0000 vee: 572,000 conrer: 1547000 sean: 50.0rm |

oo resi [0 s=ve: [0 sva:[ 1] sreu: [ SSOTGIT)
o

dB [CELETE
28| ‘
6.8 I
08 / L
1522, ) rm 1547, BA@]nm nm o 1572, Aad] rm
TEMPLATE EBIT (UPPER LINE) moos
TODE : PBSOLUITE. ExTRAFOL: [YFE A REL|
POTNT No. | AESOLUTE Wilrml | ASSOLUTE Levelloed
1 1 [ —co.en | IRTRAPoL
2 1532, 00A —60.00
3 1537. 000 -50.00 4
4 1539.500 0.60
5 1559.500 0.60
B 1562. 000 —20.00
T 1567. 000 -50.00
3 1572. 000 -50.00

]
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6.12 Go/No-Go Judgment (Template)

Switching to RELATIVE Mode
1. Press ADVANCE followed by the TEMPLATE soft key.
2. Press the TEMPLATE EDIT soft key. The edit menu is displayed.

3. Press the MODE ABS/REL soft key to select REL. The instrument enters Relative

mode.

TEMPLATE EDIT (UPPER LINE}

MoDe: RELATIVE EXTRADOL:NOME

POIMT MNO. RELATIVE LEVELICE]

—-EQ, 18
-60.03
-50. 88
. 2@
B8
—20. 18
-50. 18
-E0, 08

=)

00 =10 O s QO P

YOKOGAWA 4

e
seLecT
UPPER LINE]

fatniai
o

T

VALUE EDIT

TMEAS CONDITIONS ‘
5TART: 1522, AN sToP: 1572, 0AANM cenTer: 1547. 008N span:  508.0m

% [10.8)=e0 res:[ Q. 0]m sens: [HITSW ave:[ 1] swe:[ 2601 (AITO) INSERT
o
C= peeTe
-20. ‘
8.
-60.8]
88,1
(1522, A0 rm 1547 A0 rm 5. @m0 1572, AAd)rm
TEMPLATE EDIT (URPER LINE
MODE : RELAT 1UE. EXTRAPOL: NONE,

FOINT NO. | RELATIVE WLinml RELATIVE LEVEL[aE]

10 01 P (01 |

e
-

Changing ZOOM CENTER WL and REF LEVEL
« ZOOM CENTER WL:  1544.000 nm
* REF LEVEL: 10.00 dBm

4. Press ZOOM, followed by the ZOOM CENTER WL soft key.
5. Enter 1544.000 using the rotary knob or arrow keys, then press nm/ENTER.
6. Press LEVEL, followed by the REF LEVEL soft key.
7. Enter 10.00 using the rotary knob or arrow keys, then press nm/ENTER.
TEMPLATE EDIT <{UPPER LINE)
MoDE : RELAT [LUE EXTRAPOL : NOMNE
POIRT Mo RELATIVE LWLLrmm] RELATIWVE LEWVELICME]
1 -50. 08
2 -G0. 08
3 -50. 0@
4 .08
5 B.oa
£ -20.08
T -50.08
8 -50. 08

The template relative value does not change after editing.
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6.12 Go/No-Go Judgment (Template)

YOKOGAWA ¢
ki H T-Tn: af¥][a:Fix SELS
g " s (50
V003 DifTx UPPER LINE
VR siFix
il Sieix

: : eL

: : Zek| [varue e
THEAS CONDITIONT
sTanT: 1522, ARANM sT1op: 1572. OA@nm cenrer: 1547. BABM span:  508.0mm ‘

gl res: [ Ol sens:[EISH ] ave:[1]  svev: (GBI
i
e= eLeTe
2. ‘
- oL peLeTe
1
B
15190 154,000 m Cog@wo 1563, 008w |:|
TEMPLATE €01T cUPPER LINGs o
THoDE s RELATIUE =ATRARoLT HONE
FSINT No. | RELATIVE WLirm] | FELATIVE LEVELEGED
1 -60.08
2 -60.08
3 -50.08
4 .08
5 208
6 20,08
7 -50.08
8 -50.08

Switching to ABSOLUTE Mode

8. Press ADVANCE followed by the TEMPLATE soft key.

9. Press the TEMPLATE EDIT soft key. The edit menu is displayed.

10. Press the MODE ABS/REL soft key, then select ABS. The instrument enters

Absolute mode.

TEMPLATE EDIT (UPPER LIME}
rMoDe: AESOLLUTE ExTRapPoL: NOMNE
POIMT RO, AESOLUTE LWLLrm] ABSOLUTE LEWELLCE]
1 —-GR. 08
2 1529, 008 -G@. 88
3 1524, 28R -GR.en
4 1536. 508 @.8e
5 1556. 508 B.80
£ 1559, BBA -20.08
T 1564. 008 -5@. 008
2 1563, 208 -CP.ea
vokoesWAo_ —
VARG : GiFIX ELK| [vaLUE EDIT
ﬁf@f: %ggglééggfu sTop: 1572, BABnm center: 1547, BN sean:  50.0mm ‘
mdm res:i Bl sens:[IIZSH ] evo:[d]  sveu: ERIEATD

, Py !
]
15190 [[544.000 o 1563, 008w |:|
TEMPLATE €01T cUPPER LINGs
MeDE: ABSOLUTE EXTRAPOL: NONE
FSTNT No. | ABSOLUTE WLirm] | BSOLUTE LEVELEED
1 4] -60.00
2 1529, 008 -60.00
3 1534, 000 -50.00
4 1536, 500 0.00
5 1556, 500 .00
[ 1559, 008 -20.00
T 1564, 000 -50.00
8 1569, 008 -50.00

The results and template are shifted 3 nm to the left on screen.
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6.12 Go/No-Go Judgment (Template)

Turning the Template Data Display ON/OFF
1. Press ADVANCE followed by the TEMPLATE soft key.
2. Press the TEMPLATE DISPLAY soft key. The display ON/OFF switch menu is
displayed.
3. Press the soft keys for each of the three lines (UPPER LINE DISPLAY, LOWER
LINE DISPLAY, and TARGET LINE DISPLAY), and select ON or OFF. The
selection changes each time you press the key.

Nofte
If the GO/NO GO soft key is set to ON, a Go/No Go test is performed according to the test type,

even if the TEMPLATE DISPLAY soft key indicator is set to OFF.
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6.12 Go/No-Go Judgment (Template)

Explanation

Go/No Go Judgment

The following are the three types of template.

* Upper limit line

* Lower limit line

* Target line
Upper and lower limit lines are used for Go/No Go judgment. For target line only, the
function displays the targeted spectrum on the measurement screen without comparing it
to the measured waveform.

Upper Limit Line Judgment

Judgment result

10 r'g
PASS Judgment conditions
(measured data) <= (upper limit line) -> Go (PASS)
__ 10 [ RE / / \ \ (upper limit line) < (measured data) -> No Go (FAIL)
£
m
=l
?>, -30 Upper Limit Line
3 ) A /\/k / \A N \ A L AN
Vi WV V\ \/V
-50 I
-70
1547.5 1550 1552.5
Wavelength (nm)
Lower Limit Line Judgment
10
FAIL
-10  REF
T / \ Judgment conditions
% (measured data) <= (upper limit line) -> Go (PASS)
%’ -30 (upper limit line) < (measured data) -> No Go (FAIL)
>
:l, PN /\/\ / \VA r\/\\ A JVAYAY
W WV v
-50 | Lower Limit Line
-70
1547.5 1550 1552.5

Wavelength (nm)

6-48

IM AQ6376-01EN



6.12 Go/No-Go Judgment (Template)

10

Level (dBm)

Upper Limit Line and Lower Limit Line Judgment

FAIL Judgment conditions

+ REF

(lower limit line) <= (measured data) -> Go (PASS)
(upper limit line) < (measured data) -> No Go (FAIL)

/

/ \ \ (measured data) < (lower limit line) -> No Go (FAIL)

Upper Limit Line

//\/\/ \, AN | g

T Lower Limit Line

Note

1550 1552.5
Wavelength (nm)

Go/No Go judgment is executed within the wavelength range shown on the screen.
During execution, the line marker search (<SEARCH/ANA L1-L2> key) and zoom area
search function (<SEARCH/ANA ZOOM AREA> key) are enabled.

Target Line
The target line function displays the targeted spectrum on the measurement screen
without comparing it to the measured waveform.

This function can be used for displaying and adjusting the target spectrum serving as a
reference for adjustments such as adjusting the optical axis of an optical device.
Target Line Display

Level (dBm)

10

FAIL Judgment conditions

-10 | REF

I\ Go/No Go cannot be determined for

/ / \\ target line only.

/
/ \ Upper Limit Line

/\/\ / \ LN g Target Line

| Lower Limit Line

1550 1552.5
Wavelength (nm)

IM AQ6376-01EN

6-49

sisAjeuy n



6.12 Go/No-Go Judgment (Template)

Template Data
+ Template data consist of wavelength and level data. Up to 50,001 points of data may
be defined.
* An upper limit, lower limit, and target line can be set.
» The on-screen template data display range and the Go/No Go test function execution
range follow the display scale wavelength range.

Relationship between Go/No Go Judgment and Wavelength Range

10
FAIL
NG points
-10 |- REF
= [/ NN
[
c / \
E -30 /
5 — A/ \, e upper Limit Line
! NN
-50 Q Lower Limit Line
-70
1547.5 1550 1552.5
Wavelength (nm)
Q If the waveform is zoomed and the
NG point is outside the displayed
10 range, the judgment result is PASS.
PASS
410 | REI S —
= / N\
o
i
o -30
> Upper Limit Line
- |
-50 Lower Limit Line
-70
1549 1550 1551

Wavelength (nm)

Nofte

When performing Go/No Go judgment, display the wavelength range on the screen. The Go/No

Go testing process is not performed on wavelength ranges that are not displayed.
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6.12 Go/No-Go Judgment (Template)

Level (dBm)

Template Data Types
ABSOLUTE Templates
ABSOLUTE template data specify both wavelengths and levels as absolute values.
The waveform and template data change in conjunction with changes to the center
wavelength or display sweep width on the display scale.

Level (dBm)

10

-30

-50

-70

-10

-30

-50

-70

- [/ NN

NSV, \,

™ Loy

1547.5 1550

Wavelength (nm)

1552.5

When ZOOM CENTER WL = 1550 nm

RELATIVE Templates
RELATIVE template data are specified as relative values with respect to the display
scale. These template data are fixed to the scale position even if the center wavelength
or display sweep width of the display scale is changed (not linked to the waveform).

+ RE!

1547.5

1550
Wavelength (nm)

1552.5

When ZOOM CENTER WL = 1550 nm

Level (dBm)

10

-10  REE / \

-30 T Ny / \

-50

Level (dBm)

=70
1546 1548.5 1551
Wavelength (nm)

When ZOOM CENTER WL is changed to 1548.5 nm

(template also moves in synch with the waveform)

10

40 | RE / \

- dab ) \

-50

-70
1546 1548.5 1551
Wavelength (nm)
When ZOOM CENTER WL is changed to 1548.5 nm
(template not moved)
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6.12 Go/No-Go Judgment (Template)

Extrapolating Template Data

Level (dBm)

In cases where the display scale is outside the defined range for template data, the
template data outside the range can be extrapolated.
The following three types of extrapolation are available in these situations.
+ Type A Extends the outermost data point of the template data to the outside.
» Type B Extends, to the outside, a line joining the outermost template data and the
adjacent data point.
* None No extrapolation.

For Type A and Type B
Tem plate data area

<

10
-10
-30 ' Extrapol Type A
A Extrapol Type B
-50
-70 :
1545 1550 1555

Wavelength (nm)

@ : Template data point

For Extrapolation Type of None
NG area

10 %

Upper limit line

|
o

REF

3

m

3 -30

g WWW
8 0

Lower limit line / ‘
=70 .
1545 1550 1555 ®:Template data point

Wavelength (nm)

Nofte
» Data created through extrapolation is limited by the LOG LIMIT setting.
» For templates set to None, the Go/No Go judgment range from the template can be
narrower than the waveform display screen. Pay attention to the judgment execution ranges
for the upper limit and lower limit lines.
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6.12 Go/No-Go Judgment (Template)

Template Data Format
The file extension for template data file names is always .CSV.
The template data format is shown below. Here, all capital letters are used. As many as

50,001

template data points can be defined.

Save the template data created on an external PC to a USB storage device for loading in
the instrument.

A B
1 AQ6376 <- Header for the AQ6376
2 TEMPLATE <- Header indicating template data
3 TYPE ABSOLUTE | <. Header indicating the template type (ABSOLUTE or RELATIVE)
4 EX-:F;':;)(;I(;O A 50.00 <- Extrapolation type (A or B or None)
g TS :1 0.00 |~ <- Wavelength and level data (1550.123, -20.00)
7 1560.000 -20.00 } Up to 50001 points of data sorted in order starting from the
data of the smallest wavelength
.CSYV file containing the above template data
AQ6376,
TEMPLATE,
TYPE,ABSOLUTE
EXTRAPOL,A
1540.000,-20.00
1550.000,-10.00
1560.000,-20.00
Nofte

Only English capital letters and numbers are supported for all template data.

Like normal templates, template data can contain up to 50001 points.

The .CSV extension must be used when saving.

If the format is not unified, the instrument will not be able to load the template data.
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6.13 Specifying an Analysis Range

Analysis between Line Markers

Power Measurement between Line Markers
You can determine the totalized power for the area enclosed by wavelength line marker 1
and wavelength line marker 2.

1. Set wavelength line marker 1 and wavelength line marker 2 at either end of the
range where you want to measure the totalized power.

2. Press the MARKER switch. The soft key menu for marker settings appears.

3. Press the MORE 1/3, MORE 2/3 soft keys in succession.

4. Press the SEARCH/ANA L1-L2 soft key, and select ON. When this key is set to
ON, is displayed at the very bottom of the screen.

5. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

6. Press the ANALYSIS 1 soft key. The analysis function selection menu is
displayed.

7. Press the POWER soft key. Analysis is performed between line markers, and the
results are displayed in the data area.

8. To cancel, press the SEARCH/ANA L1-L2 soft key, and select OFF. Analysis is
performed over the entire screen.

YOKOGAWA ¢
<EOLER_ANALYSTSY

POLER : 9.80dBm (9.553mk)
0.00dB

OFFSET:

THEAS CENDITIONT
lsTarT: 1522, BRANM sTop: 1572. BA@nm cenrer: 1547. BABm span:  508.0mm ‘

(0. f)s0 res:[ B Jrm  sens: [HITZSH sve:[ 1] sme: (2501 (AUTO)

10.7,

111547 . Do00Am

311652 0000nm i

L2 sk N
POWER
b \
SEREal
- 4 :
-Totalized po ver —
; : tancay
_usl-Measuring.range; TRACESTABLE]
\ / ma
A
N

e =

a)rm &80 @ [ =
B ] e ) o ) e ) [ o |

Ef/

-83.3!
1522, 208 rm

| A R

Nofte

« If both L1 and L2 are set, measurement is executed between line markers 1 and 2.

« Ifjust L1 is set, the measurement occurs over the span from line marker 1 to the right edge
of the screen.

* Ifjust L2 is set, the measurement occurs over the span from the left edge of the screen to
line marker 2.

» If neither L1 nor L2 is set, measurement is performed from the set start wavelength to the
stop wavelength.
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6.13 Specifying an Analysis Range

Analysis in the Zoom Area

Power Measurement in the Zoom Area
Optical power can be measured by integrating the measured waveform level
measurements in the zoom area.

1. Zoom in on the measured waveform. Set the range you want to measure to the
display scale. For the procedure on zooming in on the waveform, see section 5.1,
“Zooming In/Out on a Waveform.”

2. Press the MARKER switch. The soft key menu regarding the markers appears.
3. Press the MORE 1/3, MORE 2/3 soft keys in succession.
4. Press the SEARCH/ANA ZOOM AREA soft key, and select ON.

seT
FARKER
cLear
FIARKER

haRKER
SCENTER

MaRKER
D1SPLAY

OFFSE

MaRicER
AUTO LPDATE|
|

MaRKER UNIT|

L

=

senRCH. 2NA
Li-L=

2

seARCH ANA
Zo0M AREA,

OFF

MARKER
SREF LEVEL

(
=
(

[spvanceD
HARKER

= Line marrer]
CLEaR SLL cLesR

@ @ MARKER

Hore 13 J

sisAjeuy

ore 273 J HorE 272

R

5. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

6. Press the ANALYSIS 1 soft key. The analysis function selection menu is
displayed.

N

Press the POWER soft key. Analysis is performed between display scales, and
the results are displayed in the data area.
Data area

. YOHOGAWA &

TEOWER ANBLYSISY

PowEr:  -@,62dBm (366.6pW)
0.00dB

OFFSET:

Pec wlDTHJ

THRESH

THEAS CONDITIGNT
sTarT: 1546. 10@nm sTop: 1566. 18Bnm center: 1556. 10@mm span: 20, @Anm |

18.8)-s res: @ Qrm  sens: [{ID ava:[ 1 sve: 1001 AIT0)

12.8

[enaLvE1S

f fl
£
e o spec o
s B

T [
bis
m
0
2
5
o
=1
£
furl
9 il

\ A [ )

SWITCH
DIspLay
‘TRQCE&TQBLEJ

e || -
SETT NG L

88|
e L2 J EEWRN | e - - e s

Nofte

When the zoom area search function is enabled, %I is displayed in inverse video.

If the SEARCH/ANA ZOOM AREA key is OFF, analysis is performed over the entire range of
the measurement scale.

For details on the POWER analysis function, see appendix 3, “Details of Analysis
Functions.”

.
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6.13 Specifying an Analysis Range

Explanation

When the line marker search function and zoom area search functions are enabled at the
same time, the intersection of the two ranges is the range for analysis.

The following shows the POWER measurement analysis range when both the SEARCH/
ANA L1-L2 and SEARCH/ANA ZOOM AREA soft keys are ON.

As both of these soft keys are ON, [T==| and [E55| at the bottom of the screen are
displayed in inverse video.

aEm —

Iy

The area betweern Imimar ers T
’7-4"0verla'p'5'thg M areéa 1

3
\‘r n CLEAR
firsrey
24 \

MEXT SEARCH|
LeFT

YOKOGAWA -
TR A YK 115454660 —41.96dBm  V-n ==
voeal: L
Vo -
voe3 o
vaad | [serTan
005 H VB
RS CONDITION
STarT: 542,016 oTop:154T.016m  centem:1544,516mm  sean; 5.8 |
[@.0-eo res:[ @l)m  sens:[{ID ] ave:[J) svee:[ GOLANTOS NeXT Level
26 - S SEARcR
1: 1545.502500m H H
41 1232:55%5m e
Uetii: | oubsaesem 1545. 4660nT] NExT_Seamcr
(128

et
MARKER

El

\ ALL MARKER
CLEaR
474 /\
L -

|~ LA cl
7.4
(243,590 rm 2T rm CZ3mo [EEETn [*RE /2 J

o e | =
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6.14 Correcting Displayed Values

Procedure

Setting the Wavelength Shift Amount
1. Press SYSTEM.
2. Press the WL SHIFT soft key. The wavelength shift setting screen is displayed.

3. Enter a wavelength shift amount using the rotary knob, arrow keys, or numeric
key pad.

Press ENTER.

1¢C, . Nk -‘

San:

A

oPT 1AL
AL1GNMENT
L

Cal IBRAT ION|

croeeem
U]

= g IS £ 0% )
@ 53 n F BF ]
m =4 2 E o3
il S5 fi w [ o
o == I o z
x 9 c = 9 29
m = aollz 7 3 fule
2 s Ile 4 3 2
= S 2 El
= a3 l
@ 02 2 |4

User Kev
DEFINE. DEF INE

sisAjeuy

e 14 S0 TS {0gn [ 4

Setting the Level Shift Amount

1. Press SYSTEM.
Press the LEVEL SHIFT soft key. The level shift setting screen is displayed.

-

Enter a level shift amount using the rotary knob, arrow keys, or numeric key pad.
Press ENTER.

AW N

oPT1CAL
AL TGRMENT

oPT 1AL
AL1GNMENT

croeeem
i)

e
CAL 1BRAT 1ON|

W enIeT =L : [ SO AN
Tever ST
LEVEL SHIFT] T 0. 0PAdE] "
[a][¥] ConrsE
1EEEEs ]
L B EE T
AHE
i,
e &

1

LUsER Kev
DEF 11

g
o1
= 38
° = =
7 9 c c
=] =]
=} =}
5] 5]
2 E
@ El q

Hore 14

)

Nofte

After entering the wavelength or level shift amount, the setting is applied to the displayed

values upon the next measurement.
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6.14 Correcting Displayed Values

Determining the Level Shift Amount
Even if NA of the optical fiber used is unknown, the level shift amount enabling correct
level measurements can be determined.

Explanation

1.

Set up a light source such as a DFB-LD with a spectrum width that is narrower
than the instrument’s resolution (with a wavelength of 1310 nm or 1550 nm).

Connect the light source and the instrument using an optical fiber cord and set the
instrument’s resolution to 2.000 nm.

Execute measurement and determine the peak level.

Disconnect the optical fiber cord from the instrument and connect it to a light
power meter to measure the light power.

Calculate the difference between the peak level value obtained from the
instrument and the power value obtained from the light power meter, and set this
amount as the instrument’s level shift.

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

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

Input optical fiber numerical aperture and level error (typical characteristics)

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

Level error (dB)

0.101

0.102  0.103  0.104  0.105 0.106  0.107 0.108  0.109  0.110
Numerical Aperture
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6.14 Correcting Displayed Values

Absolute Level Accuracy

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

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

Multimode (Gl) fiber provides a relatively accurate spectrum if the light source is low-
coherent light such as white light, natural light, or an LED. If the light source has high
coherency as in the case of a laser beam, interference will occur inside the optical fiber,
and the intensity distribution of light radiating from the fiber tip will vary according to the
fiber form. As a result, the spectrum (measurement level) may fluctuate if the fiber is
moved.

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

WL SHIFT **.**nm

This key is used to set the wavelength shift.

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

The setting range is -5.000 to 5,000 nm. Settings can be adjusted in steps of 0.001 nm.
The value changes in steps of 0.1 nm if you press the COARSE key.

When setting the wavelength shift amount, is displayed at the bottom of the screen
in inverse video.

LEVEL SHIFT***.***dB

This key is used to set the level shift.

When the level shift is changed, the set value is added to the display value on the level
axis.

This key is used for purposes such as correcting level errors due to differences in the NA
values of 9.5/125 ym SM optical fibers connected to the instrument, and correcting loss
on externally connected isolators, filters and the like.

The setting range is -60.00 to 60.00 dB. Settings can be adjusted in steps of 0.01 dB.
The value changes in steps of 0.1 dB if you press the COARSE key.

When setting the wavelength shift amount, is displayed at the bottom of the screen
in inverse video.
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6.15 Analysis Data Logging

The analysis data logging function measures and records WDM analysis, DFB-LD
analysis, and peak data at regular intervals and displays the data in tables and graphs on
the screen. The contents in the table and the optical spectrum data of each measurement
can be saved to files.

Logging Screen

5 6 7 8
YOKOGAWA & \ |
1 <DATA LOGGEIMNG (DFE-LD) > START
T sTaTus: TP INTERVA : SRsec STaRT: 2014 Jan 31 17:40:00
TRaCE LOG[ ON DURATION: 2, 15:00:0 eno: 2014 Feb B3 B3:40:00 |
coUNT: ToE1 ELAPSED: —— MEXT: ——— | =Top
2 S LLossine MEMoRY: . ~A0BITEE | ewer-User- DROPE. LGT B
b DFR-LDE Uy ; i
RO T @ 1@ 1 e
N [ P ) H H H H SETUR
3 —||1520.3 ; ; ; ; ; ; ; ; ]
Lrm] : : : : : : : : Cata brear
— . ¢ : : : : SPECTRUM
Q.S%; i *S28EB5EC %E%E’::%%%BQ@ : : : : : DISFLAY
152533; Z-Cl: ' —E41 1DS=E|: =0 0100m H H H H

t
4 ——— (@70 1E087a 21600s- DTV 253870 1(s)
LOGGING
DATA Save
({LOGGING (DFE-LD? > 1TEM: ALL caTa: (BSOLUTE  curscr Time: 1,02:23:00
CAaTA [ TOTAL
ITEM {CURRENT) MIN MAR-HTH LOGGING
PESK WLLrm] 15 15 15 baTa Loab
PEAK LEVEL LoiBm 1 . 9.9@2 9.838 @.064
SMSR L] . 59,685 59.617 0,068
OSNR B 63,262 63,895 a.167
CENTER WLINm] 153@. 3477 1530, 3300 B.a17T
SPEC WDIrml @. 8959 Q. 1986 @.8949 B. 8857
POWERT SEM] 18.845 18227 9.975 @.252
OFFSETNm] —A. 2508 —A. 2508 —-1.0088 @.018@

S1GMALrMI @0.2142 0.2147 0.0138 0. Beag RETURN
| K SIGMALNM] B.9284 @. 9295 . 9276 0.0019

Number  Function

1 Parameter display area

2 Wavelength scale (per division)

3 Displays different scales depending on the displayed item, such as
wavelength, power, and SNR.

Time scale

Cursor information (C1, C2, C2-C1)

Cursors (C1, C2)

Thumbnail area. Displays the waveform data at the current cursor position.
Overview display. The current graph area is indicated with a dotted frame.
Logging data list

© 0 N o o b
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6.15 Analysis Data Logging

Setting the Data Logging Conditions
* Setting the Logging Parameters

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the SETUP soft key. A menu for setting the data logging conditions appears.

3. Press the LOGGING PARAMETER soft key. The logging parameter setting
screen appears.

4. Move the cursor using the arrow keys or soft keys, and enter the value using the
numeric keypad.

To select a check box, align the cursor, and then press the SELECT soft key.

5. Press the CLOSE WINDOW soft key. The logging parameter setting screen
closes, and the soft key menu returns to the previous level.

LOGGING PARAMETER

TerpLaTE [sTaRT Lo ing
FerAMETER

£. LOGGING SETTING

el NG aneLysts Loce1ng 1TEM: W OPEAK
OMULTI-PERK  CIDFB-LD
cuRsoR J ‘ Loceine Mooe: OMODE 1 (MAX 1824 ch, 2801 times)

|/ SCALE MMODE 2 (MAX 286 ch, 10@@1 times)

MINIMUM INTERVAL: [CJSWEEP TIME

pEak THRESH TvPe: MABSOLUTE DOIRELATIVE

THRESH (ABS» |

LocIng

[Rer paTa
DATA LGaD seT

sETUR GRaPH TTEm Bisec DO2sec DObsec Dilbsec
WAUELENGTH Ds@ses Oinin Demin OSnin <
Losatris B Oinin
5R%a Crear 2anree ceLecT
> | N > rest ouration: [02). [00]: [@0]:
EEAC = (P0.00:00:01 - PO.02: 461 48) oo ?
esTimaTED TOTAL CounTi 11 o
oo e ooz <
BR%A Save R et
|:| ’

THRESH (REL) ©

H MATCHING A THRESH:

C. TRACE DATA SAVE SETTING

TRACE LoGaING: CJOM M OFF

EEWRN LRETUR“ pesTIneTION MemMory: O INTERNAL I EXTERNAL ooz
Nofte
The LOGGING PARAMETER soft key cannot be used while logging measurement is in
progress.
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6.15 Analysis Data Logging

Setting the Analysis Conditions

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the SETUP soft key. A menu for setting the data logging conditions appears.

When the Logging Item Is WDM

3. Press the ANALYSIS PARAMETER soft key. The WDM analysis parameter
setting screen appears.

For the operating procedure, see steps 4 to 6 in “When changing the analysis
parameters” of section 6.7.

For parameter descriptions, see section 6.7.

If you change a parameter, the value specified in section 6.7 will also change
(because the parameter is shared).

remLATe J | SrarT
oAt
[

ANALYSIS SETTING [WDMI

Loca NG
FARAMETER

ANALYS1S

PARAMETER
DISPLAY MASK

[cursor

“ScALE

B. INTERPOLATION SETTING

SETUP GRAPH 1TEM notsE aLco: AAUTO-FIXK OMANUAL-FIX
WAVELENGTH OAUTO-CTR  OOMANUAL-CTR

opPIT

A. CHANNEL DETECTION SETTING

THRESH LEVEL: | 20.0)dE

MODE DIFF:

o o.geen

LosanG e
S CLEARJ e Notes amsai ALTO
il
| ek amEar
g soecTrun -> Taee | e o WUINER  DI0AISS  [1LORENZ

O3RD POLY O4TH POLY OI%TH POLY
notse su: [ B.18)rm
el busL TRacs: 0N BIOFF

LoasIng
DaTA sAvE

PoGE 1,2

LocsIng
DATA LOAD

Esmm E’ETURN
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6.15 Analysis Data Logging

When the Logging Item Is PEAK
e Setting the Minimum Peak/Bottom Difference of the Mode Judgment Reference

3. Press the ANALYSIS PARAMETER soft key. The menu for detecting peak values
is displayed.
4. Press the MODE DIFF soft key. The screen for setting the mode judgment
reference is displayed.
5. Enter the mode judgment reference using the rotary knob, arrow keys, or numeric
keypad.
6. Press nm/ENTER.
e,
|gsazm& af[vfeces]-] ‘ ‘
SINEE ALL| AEEES
| |CEIE] e
BB
" e Tewnws |
466 66.240
Nofte

For a description of the mode judgment reference, see “MODE DIFF” in section 5.13.
If you change a setting, the value specified in section 5.13 will also change (because the
parameter is shared).
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6.15 Analysis Data Logging

When the Logging Item Is MULTI-PEAK
e Setting the Minimum Peak/Bottom Difference of the Mode Judgment Reference

3. Press the ANALYSIS PARAMETER soft key. The menu for detecting peak values
is displayed.

4. Press the MODE DIFF soft key. The screen for setting the mode judgment
reference is displayed.

5. Enter the mode judgment reference using the rotary knob, arrow keys, or numeric
keypad.

6. Press nm/ENTER.

Lose1ng
FaRAMETER
ANALYSIS
PARAMETER

[arRaPH 1TEM
NQUELENGT

[GRaPH
(CHANNEL
SIS AL

friope D1rF
3. 00dE]

[TeBLE MopE
Sur|
paTa

s|[=[=]=]*
o
25
EN

200(s)

[ReTuRN

Nofte

» For a description of the mode judgment reference, see “MODE DIFF” in section 5.13.

When the Logging Item Is DFB-LD

3. Press the ANALYSIS PARAMETER soft key. The DFB-LD analysis parameter
setting screen appears.

For the operating procedure, see steps 4 to 6 in section 6.5.

For parameter descriptions, see appendix 3.

If you change a parameter, the value specified in section 6.5 will also change
(because the parameter is shared).

LocG NG
FARAMETER
ANALYSIS
PARAMETER

GRAPH 1TEM

WAVELENGTH

GRAPH

CHANNEL
BIENE ALL|

TABLE MODE

SUr

Dot
DIsPLAY

REL

REF DaTa
sET

|

RETURN

ANALYSIS SETTING [DFE-LD1

A. -xelB cENTER
ALGO:

THRESH:
THRESHR:

K

HMODE FIT:

MODE DIFF:

B. SMeR

) SMSR MASK:

MODE BIFF:
C.RHS
ALGOY

THRESH:

MODE GIFF:

L/ wIDTH

CIENVELOPE  MTHRESH: OIRMS DCIPK-RMS

OON BIOFF
[ 3.00]=

SMER MODE: [ SMSR

OsMsk3  OsMsRa

pagE 1/2
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6.15 Analysis Data Logging

Executing and

Stopping Data Logging

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.
2. Press the START soft key. A confirmation message for deleting the existing
logging data and the EXECUTE and CANCEL soft keys appear.
3. Press the EXECUTE soft key. The existing logging data is deleted, and a new
data logging session begins.
When the specified number of measurements is reached, data logging
automatically stops.
If you press the STOP soft key while data logging is in progress, data logging will
be stopped.
If you do not want to delete the existing logging data, press the CANCEL soft key.
The previous soft key menu will return.
T | " I TART: 2014 Jan 31 17:48:00 EXECUTE V
ENDi 2014 Feb 03 B3:40:00
S [ — )
- D(PEAK WL)> |-t H |
- G || =
% 150870 216085/DIV 258378 (5) %
1 ABSOLUTE CURSTO;ATLWE:1.22!2’34;?{!37””‘ !
B.oss
)| The current data will be deleted. 7 e
a1 LW_T%%ESS <E><ECUT7E;9;55310 corvtur\u:Zﬁf éé I
[ ] pew | owe | i
Nofte

SUELENGTH) [CH=11> i i

When TRACE LOGGING is ON, the AQ6376 checks the amount of free space in the
temporary trace data storage space before starting to log. If there is insufficient free memory
space, a warning will appear.

WARNING 151: Disk space is not enough for logging

If this happens, reduce the number of waveform data values (SAMPLING POINT) or reduce
the logging time to decrease the waveform data size.

If there is no existing logging data, the confirmation message for deleting the data will not
appear, and data logging will begin immediately.

Only the STOP soft key is valid while data logging is in progress.

If you press a soft key other than the STOP soft key, a confirmation message for stopping
the data logging will appear. If you do not want to stop data logging, press the NO soft key.

| Soves——— |

3000 600s-DIU 6000 (s)

saTa: ABSOLUTE  CURSOR TIMe: P9:0: B9

LeveL EX
[oEm) raE]

-32.129 190.639
—29.356 193.411

DATA LOGGING STOP
Are you sure ?

Holokk shokok stk ot

—-29.487 16.192
ORI oKk koK AAK
AR, KK HHHH,HAK

T
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6.15 Analysis Data Logging

» Displaying the Waveform Data Being Logged on the Screen
If necessary, you can view the measured waveform during data logging.

4. Press the SPECTRUM DISPLAY soft key. The waveform of the data being logged
appears on the screen (normal spectrum waveform display).

YOKOGAWA ¢
v B ¥-Vn:
TR @ voeR]: .g@ﬂ@nm —33.24dEm

600
T8 A v0002: 601 80ddm  —37-53dEm [ Lomoing
TR @ V0deS: 602 dd0amm  —3108dEn
TR A 70004: 603.200am 3. ShdEm
i i 60 5A0m 30 T3dEn
[€MEAS CONDTTIONS

[sTeRT: 1546. 30AM 5ToP: 1556. 308nm cenTer: 1551 . 30AM SPAM:

et 1 B 00w sene:[AID wvo:[(d] v : [ DOLTANE

[ i
|

o}
9
g
L}
=
I
I
=
&
=
=
o1

ﬂ

Em|

LocG1NG
DaTa CLEAR

SPecTRM - ﬂ
e 0.

SEvs Sive J

|
f |
RVAVA Wi AW ANVANVA AW,

N @ o
o m c
-} -} 3 F
2 2 = il
5 <]
B

&

9.
300 rm

as
[

RETURN

Nofte
You cannot use the SPECTRUM DISPLAY soft key when data logging is stopped.

L@ [ Egmw

COERE g [yl o s p
e R [eerf=en

¢ Returning to the Previous Screen
5. Press the RETURN soft key. The AQ6376 returns to the previous screen.
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6.15 Analysis Data Logging

Selecting the Data to Graph

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the SETUP soft key. A menu for setting the data logging conditions appears.

3. Press the GRAPH ITEM soft key. The displayed menu varies depending on what
is being logged.

When the Logging Item Is WDM

4. To display the wavelength graph, press the WAVELENGTH soft key. To display
the level graph, press the LEVEL soft key. To display the SNR graph, press the
SNR soft key.

TTTTTTTT START Locaing
PARAMETER

CURSOR:
SCALE

GRS 1
WRUELENGTH’

wwwww

D1SPLAY

TeELE
SETTING

Egruw

When the Logging Item Is PEAK/MULTI-PEAK

4. To display the wavelength graph, press the PEAK WL soft key. To display the
level graph, press the PEAK LEVEL soft key.

[GrRaPH 1TEM
PEAKC WL
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6.15 Analysis Data Logging

When the Logging Item Is DFB-LD

4. To display the graph of DFB-LD analysis items, press the soft keys below.
» To display the peak wavelength graph: PEAK WL
» To display the peak level graph: PEAK LEVEL
» To display the side mode suppression ratio graph: SMSR
» To display the signal-to-noise ratio graph: OSNR
« To display the center wavelength graph: CENTER WL
» To display the spectral width graph of the center wavelength based on the -XdB
WIDTH (Center WL/SPWD) parameter:. SPEC WD
» To display the total power graph: MORE1/2 and then POWER

» To display the mode offset graph: MORE1/2 and then OFFSET

» To display the spectral width (o) graph of the center wavelength based on the
RMS parameter: MORE1/2 and then SIGMA

» To display the spectral width (Ko) graph of the center wavelength based on the
RMS parameter: MORE1/2 and then K SIGMA

REF DATA
ET

LRETuRN ‘
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6.15 Analysis Data Logging

Selecting Whether to Display the Graph of One Channel or All Channels

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.
2. Press the SETUP soft key. A menu for setting the data logging conditions appears.
3. Press the GRAPH CHANNEL SINGLE/ALL soft key. The mode changes to
SINGLE or ALL.
[TEMPLATE | START
=) -
| R i
B8R e J e m‘
nd =0 = |
|:| B
-
[ |
Note

You cannot use the GRAPH CHANNEL SINGLE/ALL soft key when the following settings are used.

When the logging parameter is DFB-LD
When the logging parameter is PEAK

Setting the Table Data Display Mode

1.

Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

Press the SETUP soft key. A menu for setting the data logging conditions appears.
Press the TABLE SETTING soft key. The table data display method setting menu
appears.

Press the TABLE MODE CURR/SUMM soft key. The display mode changes to
CURR (displays current values) or SUMM (summary display: MAX, MIN, MAX/
MIN).

If you select summary display in step 4, press the SUMMARY TYPE MAXMIN/
AVG soft key. The items shown in the summary display switches to maximum/
minimum values or average/standard deviation values.

TerRLATE

START TaBLE MoDE

CLRR S|
Ty
e

MARMIN

[Losa g
PARAMETER

[amavs1S
PARAMETER

CURSOR
SCALE

|

SETUP [eRapH 1TEM

WAUELENGTH) ‘

[aRapH
[GHARNNEL
SIENS ALL|

TeELE
SETTING

)
BRIty
REL|

[ReF DaTa
seT

- | -

37

or or o0 or
£b £b 5 £b
Ja Ja on Ja
) ) 1o )
rz 07 3 aZ
o6 b5 £ P&
z 4 = n
5 i B
2

TaELE
SETTING

LRETURN EETURN |

ELANRNNNRL
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6.15 Analysis Data Logging

Setting the Table Data Value Display Mode

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the SETUP soft key. A menu for setting the data logging conditions appears.

3. Press the DATA DISPLAY ABS/REL soft key. The value display mode changes to
ABS (absolute value) or REL (relative value).

START LoGa1NG
FARAMETER
paTA anaLys1s
LosG NG RARAMETER
apH

[remeLaTe

GRAPH 1TEM
WAUELENGTH

Ea
CHANNEL

= | o oo
SUrp|

AT
E:

DaTA
D1sPLAT

REL|

REF DaTA
et

I ETUR

Setting the Reference Value for Displaying the Table Data Values Using
Relative Values

—
=]

1. Move cursor C1 or C2 to the graph value that you want to make the reference
value (time).
For instructions on how to move the cursors, see “Displaying Graph Values Using
Cursors” on the next page.

2. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

w

Press the SETUP soft key. A menu for setting the data logging conditions appears.

4. Press the REF DATA SET soft key. The reference value is set to the measured
value at the cursor time position.

START Loasing
PARAMETER
NALYS

TEMPLATE

’
SeRes |:| Cursor C1
‘ i J’ LJDM(WQL"J‘JNGTH) [CH=1] _m
Srm D < — =11>
WAVELENGTH]
r 1561 .30 T T
& | |
L 6]
= E=r || = -
BIER sUrt Trml INEE =
|:| e
4|58 1
ol w1 4GSEc 1546, 006NN EET
Cosore 25 535S 1242383 1]z
DATA LOAD 1541 38R c2-<1 -45S=c 0. D00EMm g = EK%
5 50 18s-1 = 10@(s)
The reference value is set to the
= measured value at the cursor time
|:| position (e.g., 46 s).

Nofte
You cannot use the REF DATA SET soft key if data logging has not been executed and no data

exists.
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6.15 Analysis Data Logging

Displaying the Data Logging Results
* Displaying Graph Values Using Cursors

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

N

Press the CURSOR/SCALE soft key. The cursor/scale soft key menu appears.

Press the CURSOR SELECT C1 C2 soft key. Cursors C1 and C2 appear in the
graph display area, and the cursor values are displayed at the lower right of the
graph area.

Each time you press the CURSOR SELECT C1 C2 soft key, the current cursor
toggles between cursor C1 and C2.

w

4. Move the cursor using the rotary knob.

Cursor information

Cursors (C1, C2)
1
TeMPLATE START YOKOGAWA 4 / \
OATA Locel|G@re-D)>
sTATUS: ST(P INTERVAL: 30fec START: 2014 Jan 31 17:40:00
TRacE LOG:|ON DURAT 10N 2 /152 @0: (\1 enp: 214 Feb 03 08:40:00
COUNT: TEB] ELapseD: o/ NEXT? —— b SraoR
LOGGING MEf1oRY: . ~A0B3TE/U jewer LI\ LOBAS. LGT OFF
| S————— |
coreon 2.5mp <\RI D (PERK WLYD I 1
=l | pom & 5 =
N !
E o [N B orsore
J 106290sec] < Zoom cuT
CocainG 9.
‘DATA clear T NOEE™ " zoom 1n ?
HEElES
e || =P [ 5] 6) s
( Ci: | 1sesioses . oooorm ) T2l " Eoom et <
. »C2i ! IBE25ASES &: Bea0nm §
-1.0n|\o2mETE | 1EREEREEE 8: 858 & —= e n
Logoms 216000 4320 = [ 7
NIT1ALIZE
v [Eeemearetory rrem ALl Cata: RELATIVE  cumsom Tivie: 10531130 ]
oaamG REF DATA CerTe | ToTAL 1
Cata LoaD cieesiosy | cclRRenT TR TN rAeE DATA
PeAR_wiinml 15 20 (EE| |RecAL-
PEAR LEVEL [clBm] 9.879 @.@64
SHSRICE] £9.663 . . 0.063
OSNRIcE1 63,207 63,262 63,095 0.167
CENTER ULtnml| {530, 2429 1530.3477 1530.3300 0.017T ]
SPEC WDINmI 0.0949 8.0057
POUERCcEM] 9.97% @.252 hﬂlﬁ:
RETURN OFFSETLrm1 -1.0000 0.010@
s1GMatrmI 8.8133 0.o009 | [reTuRn
4 K S1ematm 8,276 0.0019

Nofte

The difference between the two cursor values (C2 — C1) is displayed below the cursor values.
The horizontal axis shows the logging time.

The vertical axis shows the value of the graph data (GRAPH ITEM).

You cannot move the cursors to an area where there is no logging data.
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6.15 Analysis Data Logging

* Clearing the Cursor Display
5. Press the CURSOR OFF soft key. Both cursors, C1 and C2, are cleared.

e Zooming the Graph Display

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the CURSOR/SCALE soft key. The cursor/scale soft key menu appears.

TeMPLATE

| [sTeRT
DaTa
Loca1NG

[corsoR
‘ Celace

e

sETUR

LocaIng
DaTA cLEAR

mm) |[soecrrom
e

Loaa NG
DaTA SAvE

LocaIng
DATA LOAD

Zooming in on the Horizontal Scale

3. Press the X ZOOM IN soft key. The horizontal scale is expanded in 1-2-5 steps at
the current cursor (cursor C1 or C2) position.

Center pr=—s
Expand €—f}—>

8.01rm-D <DFB-LD(OFFSET) >
B.618) =]

JILLALL

trn]

ci: | PE070sec & 0000nm
»C2i 1i3gz0sEc - G100nm
R Retert M ottt -5:0100rm

187828 113820 1208s-DI1U

119828 (s)
[zoom
TNITIALIZE
[TrRace DaTa
IRECALL.

[ReTURN
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6.15 Analysis Data Logging

Zooming out from the Horizontal Scale

3. Press the X ZOOM OUT soft key. The horizontal scale is reduced in 1-2-5 steps
at the current cursor (cursor C1 or C2) position.

Sl
c1

Reduce —»f<¢— —
et — |
0.@1rm D <DFB-LD (OFFSET) > [ |
8.818 T = T T % ZoeM IN

v ZooM 1M
cir | PPazOsec o oooonm v Zoem out
»C3! 1085505k -4’ 6100nm
@Bl c=-ci: | iearosac -0.0100mm
T89a 115890 21608s-D1Y 223890 (s) Zoon
INITIAL1ZE
TRacE DaTA
RECALL

RETURN

Zooming in on the Vertical Scale

3. Press the Y ZOOM IN soft key. The vertical scale is expanded in 1-2-5 steps at
the current cursor (cursor C1 or C2) position.

cursoR

c2|

sisfjeuy

|

.@1rmD <DFB-LD (PEAK WL) > L
T

4]
Expand su.558 :

imJ

Center value 15 I]

woi: 1%4310sec 1530, 3420m
H osEc

H 1550, S220nm
159,320 c=-C1! LisazaasEs =5 160nm

216280 432005-DIV 432008 () -
INIT1ALIZE

[TRecE paTa
IRECALL

’m‘
=)

[ReTURN
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6.15 Analysis Data Logging

Zooming out of the Vertical Scale

3. Press the Y ZOOM OUT soft key. The vertical scale is reduced in 1-2-5 steps at
the current cursor (cursor C1 or C2) position.

Q

X X[ 2a|[ 98

21l e
N wl| M3l f5
] 3 3| b
g ¢ S48
o = =]
g 3
g

3

| posessnsvemssussny |
B.85mm-D <DFB=LD (PEAK WLI > 4 i
Reduce 2.4 -
1530.342 1L
Center value 330 - —
1zl e ST LioamBEe SO

216000 A3200=-DIV 43000 (s)
zoom
INIT1ALIZE

[TRacE paTa
IRECALL.

=
N
g
g
2
o
g
5

[ReTURN

Initializing the Graph Display Zoom
4. Press the ZOOM INITIALIZE soft key.

[zoom
INITIALIZE
IRECALL.

Notfte

Zooming of the vertical and horizontal scales will be initialized if you perform any of the
following operations.

» If you clear the logging data

« If you start a new data logging session

« If you initialize the data (section 8.2)
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6.15 Analysis Data Logging

Loading the Waveform Data of the Logging Data into the Specified Trace (only
when the TRACE LOGGING parameter is set to ON)

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the CURSOR/SCALE soft key. The cursor/scale soft key menu appears.

3. Press the TRACE DATA RECALL soft key. A soft key menu for selecting the trace
to load appears.

4. Press the soft key of the trace you want to load the data into. The waveform data
at the current cursor position (cursor C1 or C2) is loaded into the selected trace,
and the menu returns to the previous level.

If you press the RETURN soft key a few times to return to the ADVANCE level,
the waveform data of the specified trace will be displayed.

Waveform data
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Nofte
You cannot use the TRACE DATA RECALL soft key in the following situations.

« If data logging has not been executed and no data exists
» Ifthe TRACE LOGGING parameter is set off and no waveform data exists.
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6.15 Analysis Data Logging

Saving the Data Logging Results

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the LOGGING DATA SAVE soft key. The soft key menu for saving the data
and TRACELIST appear.

For the operating procedure, see step 4 and subsequent steps in section 7.10.

START YOKOGAWA ¢
HeroRY
URITE : LOGGING TO FILE
EXT|

I FiLe nere> [zer- L00EA. 67 | e
) e e e eRoTAT -
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Loagina DFB, [67 50160293
[OGGING=FuT§ iPeak. CSU

TeMPLATE
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= LOGGINGu]t iPeak. [G7 20160218
LOGGING-PEAR. C30 20160518 vy
LOGGING-PEAK. (67 20160218 11: S
LOGGING-HDH. CSU 2916/82/18 10:58:56

CesaiG LOGGINGHTN. (67 28160218 10:58:56
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o
g
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RETURN
ToTAL: 9FiLes Fres: 93,230,055, 424 svTes RETURN
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6.15 Analysis Data Logging

Loading the Data Logging Results
1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the LOGGING DATA LOAD soft key. The soft key menu for loading the
data and TRACELIST appear.

For the operating procedure, see step 4 and subsequent steps in “Loading the
Logging Data” of section 7.10.

TerPLaTE STerT YOKOGAWA 4
INTRE
H F1Le NameEr [\User~Logging DFB. LGT |
FILE e GaTE & TIvE [ AEEL /ERoGRAT TATE

_DFE. LG7 SO16- 2 03 19
pEA T 1t Peak. LGT 201
LOGGING-PEFK. LGT 2016-02-18 11:53:22
LOGGING-WDIT. LGT 2016/8218 10:58:56

[seTuR

=
i}
4
3
£l
2

[Loscing
peTa cLEar

[sPecTrUM »
DrseLay

[Loscing

CaTa Save FI1Le SoRT

LE NAME]

[Loscing
DaTa LosD

] U

EHEENEN

sisAjeuy n

I o)
reToR
Totan:  deues Fres: 93,009,004 O%evTes Ezmw

Deleting the Logging Data

1. Press ADVANCE and then the DATA LOGGING soft key. The soft key menu for
data logging appears.

2. Press the LOGGING DATA CLEAR soft key. The EXECUTE and CANCEL soft
keys appear.

3. Press the EXECUTE soft key. The logging data is deleted.

If you do not want to delete the logging data, press the CANCEL soft key. The
previous soft key menu will return.

TeMPLATE

| | E—
cete
fcts=ee

[corsor
‘ Fecace

[seTUR

lLoca NG
DaTA cLEAR

[SPECTRUM
DISRLAY

[Locang
DaTA Save

[LosaIng
DATA LOAD

[RETURN

Notfte

This function is the same as the deletion performed for the data deletion confirmation message
that appears when data logging is executed.
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6.15 Analysis Data Logging

Parameter Display

Trace saving on (saved) or off (not saved)

— Data logging execution status: LOGGING (logging), STOP (stopped)
What is being logged: WDM, PEAK, DFB-LD

Measurement start time (START), measurement end time (END)
Next measurement time (NEXT)

Measurement interval
|

|
<DATA LOGGING (WDM)> START: 2016 Apr 1 10: 00: 00
—— STATUS: LOGGING INTERVAL: 5s END: 2016 Apr 2 10: 00: 00
TRACE LOG: OFF DURATION: 13:53:20 — NEXT: 2016 Apr 1 11: 00: 00
COUNT: 15 ELAPSED: 00:01:11—

|: LOGGING MEMORY: ---

Storage area for logging waveform data — Specified measurement time

Elapsed time since logging was started

Measurement count: Number of measurements
completed since logging
was started

Table Data Display
e Current Display
Displays the current analysis data (list of all analysis items) in a table.

Measurement time of

the displayed data
ABS (absolute value) display

L1sLAY

[Eoseims wnrns TTem: ALL DaTa: ABSOLUTE  cursor Tiwe |@0:@0: 08 ) | REL|
UAVELENGTH BN
REF DATA
T 3731 e
2 1548. - 4e.131
3 1549. 2320 . 47.019
1 1550. 4087 i 54.852
5| 1551.5726 ! 56.279 seTuR
5 1552. 7473 X 52.660 I
7 1553.9212 3 44428

REL (relative value)

display REF data time
<LOGG ING (WD) > 1TEM: Al | paTa: RELATIVE cuURsoR TIME: 0P:@0: 00 umﬂﬁgé IREL

1. 1200

. 0658
1549.2320
1550. 4087
1551.5726
1552. 7473
1553.9212

¢ Summary Display
Displays the current analysis data and the analysis data of MAX, MIN, MAX-MIN
values from the start of data logging to the current.
The summary display can display just one of the analysis items that you choose.
ABS (absolute value) display

<L OGO ING WD 5 TTer: WAUELENGTH DATA: ABSOLUTE _ cumsor Time: 00: 00: 00 "~ EE® Rel
l | e

WAVELENGTHL Mm
= 153

AP ErmT

1 15, ] 5 9aa7

2] 5. 50 1548. 0656 1 0. 6206

3] 1549.2320 1549.2332 1549.2319 B8.8013

[ 1550, 4087 1550, 4010 1550, 4085 0. 0005

5] 1551.5726 1861.5737 1851.5723 0.001%

6] 1562. T473 1552. 7476 1852. 7471 0. 8285 I

7| 1553.9212 1553.9218 1553.9211 B.8087 hmlﬂ

REL (relative value) display

|<LOGGlNG<uDM>> ITEM: WAUELENGTH DaTa: RELATIVE  CURSOR TIME: PP:00: P | ”‘““Eﬁé FEL|
TETAL ]

DELTA WLLrml |

CCURRENT)

A PN

[N L] [l
1 . 1548. 8656 3. 0BEA
1549.2320 1549, 2332 1549.2319
1550, 4087 1550, 4010 1560, 4006
1561.5726 1551.5737 1851.5723
1562. 7473 1562. T476 1852, 7471
1553.9212 1553.9218 1553.9211

RETURN
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6.15 Analysis Data Logging

Logging Parameters

LOGGING ITEM
Selects the logging item.
« WDM
Records the WL (channel center wavelength), LEVEL (channel level (peak level —
noise level)), SNR (channel signal-to-noise ratio) of WDM analysis.
If the horizontal scale unit is set to wavenumber, you cannot select WDM.
* MULTI-PEAK, PEAK
Records the WL (peak center wavelength) and LEVEL (peak level).
+ DFB-LD
Records all DFB-LD analysis items listed in appendix 3.

LOGGING MODE

If you want to log many channels, use MODE1.

If you want to log many values, use MODEZ2.

The AQ6376 automatically detects the number of channels.

MODE1: Up to 1024 channels can be logged. The maximum number log entries is
2001.

MODEZ2: The maximum number log entries is 10001. Up to 256 channels can be
logged.

MINIMUM INTERVAL

Sets the logging interval (the time duration from the start of a measurement to the
start of the next measurement). Set the logging interval in seconds.

Setting range: SWEEP TIME, 1s,2s,5s,10s, 30 s, 1 min, 2 min, 5 min, 10 min

In a single measurement, if the sweep time is longer than the measurement interval
due to the sweep conditions, the logging interval is set to SWEEP TIME. If this
happens, a warning appears. (WARNING 153:Sweep time exceeds the set interval) If
this message appears, check the logging interval.

TEST DURATION

Sets the total logging duration of one test.

The setting range depends on the LOGGING MODE setting (maximum logging count)
and logging interval. The minimum logging duration is the logging interval. The logging
interval for SWEEP TIME is 1 seconds.

Note

If the auto offset function is on, auto offset is executed at regular intervals even during logging.
When auto offset is progress, logging measurement is paused. When an auto offset is
performed at a time when logging measurement would normally occur, a warning appears.
(Warning 152 Logging was skipped for Auto zeroing)

If this message appears, check the auto offset function setting or logging interval setting as
necessary.

ESTIMATED TOTAL COUNT
Displays the estimated measurement count during logging.

PEAK THRESH TYPE

Sets how the threshold for detecting the data logging mode (peak or bottom) is
specified. Modes whose level is greater than equal to the threshold specified here are
logged.

ABS: Specifies the threshold using an absolute value (peak level)

REL: Specifies the threshold using a relative value (difference from the highest peak
level)

IM AQ6376-01EN
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6.15 Analysis Data Logging

THRESH(ABS)

The absolute value threshold. You can set this when PEAK THRESH TYPE is set to
ABS.

Selectable range: +20.00 to —100.00 dBm

THRESH(REL)
The relative value threshold. You can set this when PEAK THRESH TYPE is set to

REL.
Selectable range: 0.01 to 99.99 dB

CH MATCHINGA THRESH

Sets the effective range from the center wavelength of data for determining whether
the peak of the analysis data of the logging item is the same as that of the analysis
data measured the last time.

If the analysis data during measurement is within the effective range, it will be logged
as the same peak.

If it is not, the AQ6376 assumes that the previous peak has disappeared and a new
peak has appeared and adds a new peak.

Selectable range: 0.1 nm to 10 nm. You must enter the wavelength even when the
display mode is set to frequency.

Example: Center wavelength Example: Center wavelength
1550.9180 nm 1552.9180 nm
This peak is
assumed to h%:
disappeared. '
.“. This peak is assumed to be
i » different from the peak of
N the first measurement and
[N is acquired as a new peak.
A THRESH A THRESH
1st measurement nth measurement

Channel matching range (e.g. A THRESH = £1.00 nm)
1549.9180 nm to 1551.9180 nm

Nofte
For the following logging items, CH MATCHINGA TERESH cannot be used.

« DFB-LD
*« PEAK

6-80
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6.15 Analysis Data Logging

* TRACE LOGGING
When this setting is on, the trace waveform is also saved when logging data is saved.
This waveform data is saved temporarily to a single file in the internal memory or USB
storage medium.

Temporary save directory
Internal memory (INTERNAL): \INT\AQLOGDAT\LOGTMP.LG7
USB storage medium \EXT\AQLOGDAT\LOGTMP.LG7

If you restart data logging, the files and directories in the temporary save directory will
be deleted.

For instructions on how to save the temporarily saved waveform data to a normal file,
see section 7.10.

e DESTINATION MEMORY
Selects where the temporary trace waveform data will be saved to.
INTERNAL: Internal memory
EXTERNAL: USB storage medium
If the size of waveform data will be large, use the USB storage medium.

Note

» If you also want to save trace waveforms when logging is in progress (TRACE LOGGING =

ON), the temporary storage area must have sufficient free space for saving waveform data
of all logging measurements.
If there is insufficient free memory space at the start of logging, a warning will appear.
(Warning 151 Disk space is not enough for logging)
If this happens, reduce the number of waveform data values (SAMPLING POINT) or reduce
the logging time to decrease the waveform data size.

*  Temporary saved data (LOGTMP.LG7) cannot be loaded as a logging file.
If you want to load it, save it to a normal logging file.

Cursors
If you turn on the cursors, cursor values will appear in the lower right of the graph area.
Cursor C1 and C2 will appear simultaneously. The value of C2 — C1 will appear below
the cursor values.

Scales
The horizontal and vertical scales are automatically set according to the logging
parameter conditions and logging data values.
Zooming is performed in 1-2-5 steps.
Example: The horizontal scale settings change like this: 5 s/div, 2 s/div, 1 s/div
The vertical scale settings change like this: 500 nm/div, 200 nm/div, 100 nm/
div
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Chapter 7  Saving/Loading Data

7.1 USB Storage Media

Supported USB Storage Media

The instrument supports USB 1.0 or USB 2.0 compliant USB memory devices or hard
disks. For details, contact your nearest Yokogawa representative.

Removing USB Storage Media
Always follow the procedure below when removing USB storage media.
1. Press FILE. The file menu is displayed.

Check whether the REMOVE USB STORAGE soft key is enabled or disabled
(dimmed). If the REMOVE USB STORAGE soft key is disabled (dimmed), the
USB storage media can be safely removed.

2. If the REMOVE USB STORAGE soft key is enabled, press the REMOVE USB

STORAGE soft key. If the REMOVE USB STORAGE soft key is disabled (dimmed),

the USB storage media can be safely removed.

1TEM SELECT|
GRAPHICS]

[euTe F1LE

Nare
DATE|

Nofte

If there are 2 or more USB storage devices, only the first connected device is recognized. If
you restart the instrument, it the USB storage devices that were connected afterward will be

recognized.
* Please refer to your USB memory's user's manual for additional precautions.

IM AQ6376-01EN

71

ejeq Buipeo/Buineg H



7.2 Temporarily Saving and Redisplaying Traces
to and from Internal Memory

Procedure

You can save waveforms being displayed by the instrument to the instrument's internal
memory, and redisplay data that has been saved to the internal memory.

Temporarily Saving Trace Data to Internal Memory
1. Press MEMORY. The soft key menu for the internal memory appears.
2. Press the SAVE soft key. The internal memory list and trace list are displayed.

3. Select a destination memory number using the rotary knob, arrow keys, or
numeric key pad.

4. Press the soft key corresponding to the trace to be saved. The trace data is saved
to the selected memory number.

YOKOGAWA ¢

1
[amve [ TRACE
WRITE : TRACE TO MEMORY NO.O1 5 HEMGRY
v TRACE LIST

T T B B B o E o e | [
o B 5155 =
7 (1000, @@arm | 120. 0@ |~10.848n | 19.0d8 [1.000rm | 1| 601 |NORI AT | RS
5 |1900.@@Arm |120.@@rm |-10.84Bm | 19.@dE [1.000nm | 1| 61 |NORMAUT|MEAS
— ¢ 1900 @@arm |120.@@rm |-10.8dBm | 19.8dE [1.000nm | 1| 61 |NORMAUT|MERS e
b |1900.@@Arm |120.@@rm |-10.8dBm | 19.8dE [1.000rnm | 1| 601 |NORMAUT|MEAS S TERSRe
€ 1900 @@arm |120.@@rm |-10.8dBm | 19.8dE [1.000rnm | 1| 61 |NORMAUT|MEAS
P F 1902 @@arm |120.@@rm |-10.8dBm | 19.@dE [1.000rnm | 1| 61 |NORMAUT|MERS
G [1500 @PArm |120 @@ |-10.84Bn | 19.8dE [1.000rm | 1| 6a01|NORAUT|MERS
< 3 rEhsy
P [ VeroRY LISt |
e =m T |||[ tece
T~ AGE3T6 OPTICAL SPECTRUIT PHALYZER -7 [ES ey
D1 Ao 1o 0P TICAL SPECTRUI ENAl YLk < )

» 02
& =

04

05

10 eI j— Change displa
%; WEN CONDTH 9 play
12 contents

19 RETURN

LINNNR
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7.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory

Redisplaying Trace Data
1. Press MEMORY. The soft key menu for the internal memory appears.
2. Press the RECALL soft key. The internal memory list and trace list are displayed.

3. Select a source memory number using the rotary knob, arrow keys, or numeric
key pad.

4. Press the soft key corresponding to the trace number to assign to the data of the
selected memory number.

5. Returning to the waveform display screen, data of the selected memory number is
displayed in the specified trace number.

YOKOGAWA #

save merory

READ 1 MEMORY NO.O1 TO TRACE 2 FRace
FERORY L1ST i

RecALL i3 TREeC T HeroRy

58 FRice
OPTICAL
0 OPTICAL RUT AN

emoRY
3¢ TRAce

rerorr
15 FRace

eroRy
SE FRice

memory
1E Fhkce

erory
28 Frace

v .
TRRcE TSt =1 - Change display
CENTER (SEaN REF LVL [LVL SCL [ RESLN [ AVG [SAMPL|  SENS ATTR COMDTM|
1400.008nm |128.08rm |-10.8dBn 10.046 @ednm 601 [NORM- AT [MERS COntentS

@
2
=]
=z
&g
E
E
<
B
=
5
=
Iy
T
3

5001 | NORM-AUT| MEAS

Clearing Memory Data
1. Press MEMORY. The soft key menu for the internal memory appears.
2. Press the CLEAR soft key. The internal memory list and trace list are displayed.

3. Select the memory number of the data to be cleared using the rotary knob,
arrow keys, or the UP/DOWN arrow soft keys.

ejeq Buipeo/buineg [EN

4. Press the EXECUTE soft key. The data of the selected memory number is

cleared.
YOHOGRAA ¢ !
e ——
y TRACE LIST
. [TR] cermer = REF LV | UL ECL | RESLN | AVG [eArPL]  Eene ATTR
[ [1500.000rm |128.08rm |-10. 8dBm 10.08dB |1.080nm 1| 6@@1|{NORM-ALT|MEARS v
B |1800.000nm |120.80rm |-10.8dBm 10.8dB |1.@80rm 1| 6881|NORM-ALT|MERS
e C |1880.808rm |120.08rm |-10.@dBm | 10.8dE |1.888nn 1| 6881 |NORI/ALT | MEAS P—
D |1800.000nm | 120.00rm |-10. B8dEm 10.8dE |1.@80nm 1| 6881|NORM-AUT|MEAS
E | 1800.000nm | 120.00rm |-10.8dEm 10.8dE |1.@80nm 1| 6881|NORM-AUT|MEAS
¥ F (1500.@0anm |120.00rm |-10.0dBm 10.@d8 |1.800nm 1| ©@081|NORM/AT|MERS
- — | G |1300.000nm_| 120, 00nm_|-10. BdBm 10.8dB |1, BA0Nm 1] 60081 NORIM-AUT]MERS
J [ HEMORY L15T O |
NO LABEL ‘ ATTR I
00[.~~ AAB3T6 OPTICAL SPECTRLIM ANALYZER <~ [MERS
P! TICHL SPECTRUM FNALYZER
# 2|
23
4]
@5
2|
@)
g
29 .
o i1 J— Change display
12 OMDTH|
= contents
18
:
18]
|:| -
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7.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory

Displaying and Changing the Memory List

1.
2.

3.

Press MEMORY. The soft key menu for the internal memory appears.

Press the MEMORY LIST soft key. The internal memory list and trace list are
displayed.

Press the LIST PARAMETER soft key, then select either LBL (label) or CONDTN
(data measurement condition).

The displayed items of the memory list change to labels or measurement conditions.

You can also change the display contents of the memory list by using the SAVE, RECALL,
and CLEAR menus.

LBL (Label)

YOKOGAWA 4
A [1880.808mm [128.00nm |-10.BdBm 10.8dB |1.0@80nm 1| e@a1[NorRM-AUT[MEAS
E [1880.008mm [128.00nm |-10.8dBm 10.8dB |1.080nm 1| 6@a1[NORM-EUT [MEAS
C (1880.008mm [128.00nm |[-10.8dBm 10.8dB |1.080nm 1| 6@a1[NORM-EUT [MEAS
D (1880.008mm [128.00nm |[-10.8dBm 10.8dB |1.080nm 1| 6@a1[NORM-EUT [MEAS
E [1880.008mm [128.00nm |(-10.8dBm 10.8dB |1.080nm 1| 6@a1[NORM-EUT [MEAS
F [1880.008mm [128.00nm |-10.8dBm 10.8dB |1.080nm 1| 6@a1[NORM-EUT [MEAS
| G 11800.00@nm _[120.08nm_|-10.BdBm 10.8dB_|1.@@0nm 1] 6081 [NORM-AUT [MEAS

MEMORY LIST
CRBeL [ =

0R)~~ AGE3TE OPTICAL SPECTRUM ANALYZER /- I"EAS
P OPTIC Ul Al S

CONDIN (Measurement conditions)

YOKOGAWA ¢
MEMORY LIST
TRACE LIST
[TR] cever SEEN REF LWL | LWL SCL | RESLM | AvG |SAMRL]  SENS ATTR
| | DTV [/BIV]
A (1820.00@mm |120.8@m |-18.AdBm 10.8dB |1.00@mm 1| 6081 | NORMAUT [MEAS
B |1800.00@rm |120.@@mm |-18.@AdBm 10.8dB |1.00anm 1| 6081 |NORMAUT [ MEAS
C (1800.00@mm |120.8@mm |-18.@AdBm 10.8dB |1.00anm 1| 6081 |NORMAUT [ MEAS
D |1800.00@nm |120.8@mm |-18.@AdBm 10.8dB |1.00anm 1| 6081 |NORMAUT [ MEAS
E |1800.00@rm |120.@@mm |-18.@AdBm 10.8dB |1.00anm 1| 6081 |NORMAUT [ MEAS
F |1800.00@rm |120.8@m |-18.@AdBm 10.8dB |1.00anm 1| 6081 |NORMAUT [ MEAS
| G 1500, 828rm | 120.88nm |18, @dBm 10.0dB |1 . Ao 1] 6081 | NORM/AUIT [ MEAS

MEMORY LI1ST
[~ o oo

e
LDIvVI EBIv]

10.24E |@
10. 948 _ 1. 000

PN et ot tota bt |
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7.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory

Explanation

Up to 64 data can be saved.

It is often useful to temporarily save waveform data for redisplay at a later time. The

following data can be saved.

Types of Data

Display in List (ATTR Field)

Measured waveforms

MEAS

Normalized displayed waveforms

NORM A, NORM B, NORM C

Maximum value detection display waveforms

MAX_H

Minimum value detection display waveforms

MIN_H

Curve-fit waveforms

CRVFITA, CRVFITB,CRVFITC

Peak curve fit waveforms

PKCVFIT A, PKCVFIT B, PKCVFIT C

LOG calculation display waveforms

A-B, B-A, A+B, C-D, D-C, C+D, D-E, E-D, D+E,
C-F, F-C, C+F, E+F, F-E, E+F, F-E, E+F

Linear calculation display waveforms

A+B LIN, A-B LIN, B-A LIN, 1-k(A/B), 1-k(B/A),
C+D LIN, C-D LIN, D-C LIN, D+E LIN, D-E LIN,
E-D LIN, C+F LIN, C-F LIN, F-C LIN, E+F LIN,
E-F LIN, F-ELIN

IM AQ6376-01EN
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7.3 Saving/Loading Displayed Data

Procedure

Waveforms displayed by the instrument and waveforms temporarily saved to internal
memory can be saved to a USB storage medium or the internal memory, and loaded
from the USB storage medium.

A CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 7.1) before removing it.

French

A ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'accés au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Saving Trace Data
Selecting the Method of Automatically Setting the File Name
1. Press FILE. The soft key menu for saving and loading data appears.
2. Press the AUTO FILE NAME soft key. Select NUM (serial number) or DATE.

Setting the Type of the File to Be Saved to TRACE
1. Press FILE. The soft key menu for saving and loading data appears.

2. Press the ITEM SELECT soft key. The menu for selecting the type of files to be
saved is displayed.

3. Press the TRACE soft key. TRACE is selected, and the screen returns to the
previous stage.

4. Press the WRITE soft key. The TRACE LIST is displayed on screen.
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7.3 Saving/Loading Displayed Data

Trace list

[YOKOGAWA ¢

Rean
1TEM seLecT]
TRACE

NAME
M DATE
S

F1Le naves [INT:W@BOL. WUT

|

s
(i

[Frie
oPERaTION

iililllll

FiLe
OPERAT 10N

\

‘ [{ETupN ‘ ‘ | ToTAL: 2FiLes \ FREE: 134,189, @568rTes

\
\

File list

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

6. Press the FILE TYPE soft key and specify a data format of BIN (binary) or CSV
(ASCII format).

Fis NArs

[TRacE &

SFILE

FiLe Tvee
Csu

ejeq Buipeo/buineg [EN
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7.3 Saving/Loading Displayed Data

Selecting a Trace to Save

7. Press the TRACE @->FILE soft key (where @ is the currently selected trace
number). The trace selection menu is displayed.

8. Press the soft key corresponding to the trace to be saved.

[FILE name

TRAcE A

SFILE

[YOKOGAWA 4

WRITE : TRACE B TO FILE

TRACE LIST

REF VL YD COL | FeSl | avo [SAL] oot ATTR
(011
[i=
3

10.0dB_[2. @@ 301 | MORMAL
a1 M0

120. @0nm

) : : IR
122.88nm X X . d
120.00mm | -3 i 6081 | NORIALT| MEAS FiLe Trre
M csu
F1ie nare> [THT:<HOPOT WUT ]
e Srre T e ERoE A T
L1oCa1 LT NEW FILE
1a00R. HUT 2016/01/01 16:23:34 7+ AE63T6 UPTICAL SPECIRU ey
File sort
FILE NATE]

‘ ‘ lexecuTe

anmw ‘

EETURN ‘ TOTAL: 2F1LES FREE: 134,127, 616evTes RETURN

Entering a File Name (When Saving to an Arbitrary File Name)

If a file name is not entered, it is automatically assigned in the form WXXXX.CSV or
WXXXX.WV7 (where XXXX is a serial number or saved date and time).
For creating a directory and sorting the file list, see the next page.

9. Using the rotary knob, move the cursor to the line in the file list displaying NEW
FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

11 Follow the instructions in section 3.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

YOKOGRWA # !

MeEMORY

INTSe)

WRITE : TRACE B TO FILE

TRACE LIST.
SPAN Rer UL | pUC ool [ Resw [ ve [samL] see
£/51%]
. 10. 3|
0

BdB_|2. I
NG
B

FILE Mame

SFILE

L

1
1
1
1
1
1
1

FiLe TvPE 2o [uepk 0 T e

WABCDEFGHIIKLMNOPORSTUUNRYZ 1 H#S%E" (Dt — <25 <=0?
abcdefghijkimnoparstuvexyz A017_"(11 8123456789

[Eeoat )

EW FILE:

I

H

3

m
m
=
m
z
£
4

DIRECTORY

[PreseT
lLioRD
LE NL‘M
T
-

]
il

ToTaL:  2Files Free: 134,066, 1765vTes Lci‘
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7.3 Saving/Loading Displayed Data

Executing the Save
13. To overwrite an existing file, move the cursor to the file name to be overwritten.
14. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous stage.

15. When overwriting during a save, a confirmation message appears. Press the YES
soft key.
To cancel the save press NO soft key.

rerory
WRITE : TRACE B TO FILE .
TRACE LIST

G |WE_’_13?L el il i Ml I FILE rariE
. 10.AdB_[2.0A0nm 30D NORMAL [ MEAS

3. 7dBr 10. AdB_ 1. B50rm 51 MID MEAS
. 10.0dB |1. B0 6!

YOKOGAWA 4

SEEN
LDTV

T
1
. .02 | 1| 6001 |NORM-ALIT|MERS
10.0dE |1.@08rm | 1| 6001 |NORI-AIT|HEAS TFICE ©
10.0dE |1.@08m | 1| 6801 NORTAIT |MEAS
. 10.0dE |1.@0@rm | 1| 6801 NORTIAT|MEAS v
1500.0U8rm | 15008 | ~3.TdEn | 18.@cB [1.6@@mm | 1| 601 |NORM/ALT|MEAS B
hd sy
FILe Naves [THT :~WaREE . W7 } File name

FILE NAME DATE & TIME LAEEL /PROGRAN NAME
| T <MEW
}Eg0, WU 2016-01-87 16:23:34 ~~ ARE3TE OPTICAL SPECTRU
WEEaL. WU 2016-01-87 16:23:34 ~~ ARB3TE OPTICAL SPECTRU

FiLe sorT
LE NAME

[execuTe

Meke
D1RECTORY
P
Fl

B

TOTAL: 3FiLes FReE: 133,939, 200svTes

Creating a Directory and Sorting Files

Perform the following procedure if needed.
16. Press the MAKE DIRECTORY soft key. The menu for creating directories is
displayed.

17. Press the DIRECTORY NAME soft key. The text entry window and corresponding
soft key menu are displayed. Enter a directory name in the same manner as when
entering a file name.

18. Press the EXECUTE soft key. The directory is created. Press the CANCEL soft
key to cancel creation of the directory.

19. Press the FILE SORT soft key. The file sort menu is displayed.

20. Press the soft key corresponding to the item by which to sort. The files are sorted
in ascending order by the selected item.

MeEroRY

EXT
TRacE &
SFILE

FILE TvPE FILE LapeL

sy

]

MekE
DIRECTORY

ejeq Buipeo/buineg [EN

FI1Le sorT J

FILE NAME]

FILE SoRT
FILE NAME]

Lpgmw ‘

IM AQ6376-01EN 7-9



7.3 Saving/Loading Displayed Data

Loading Trace Data
Setting the Type of the File to Be Loaded to TRACE
1. Press FILE. The soft key menu for saving and loading data appears.

2. Press the ITEM SELECT soft key. The menu for selecting the type of files to be
saved is displayed.

3. Press the TRACE soft key. TRACE is selected, and the screen returns to the
previous stage.

4. Press the READ soft key. The file list is displayed on screen.

File list

[YOKOGAWA 4

T LRITE
READ : FILE To FRace A

FiLe nave> [[NT: WAGED, WUT |
FILE WA

Resn
1TEM SeLeCT|
TRACE]

)
]
=
-]

4

=

=3

=}

™

L

FiLe
OPERAT 10N

"
&
S
[
=

2FILES FREE: 133,877, TBAsyTes
v

I TRACE L1ST ]
REF LVl

m
=
m

| 2020 . . . 5021 | NOR AT MEE

LRETLlRN ‘

\ Trace list

Selecting the File to Be Loaded

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). Afile list of the selected medium is displayed.

6. Select a file to load from the file list using the rotary knob or the arrow keys.

If the VIEW soft key is pressed, the display toggles between list and thumbnail
display. To sort the files, see page 8-9.

! Thumbnail display

[YOKOGAWA ¢

READ : FILE TO TRACE A READ : FILE TO TRACE A

FILE nave> [ [NT: WD, WUT ‘

CAEEL PROGRAM TAME

FiLe nare> [EXT:\DATAPOPR-BRER3. CSU ]

WWM“MMWWW UHU““HMM JL *

FILE WATE

DATE & TIVE

7 rGEe=Ta oPTic | |7 Aaeeswa opTic | (|7 Aceesvo opTic
DA TVARAP-PRAAQ. . . Il DATARAAR-DAY 3

DA TANRRA-APRAR3

T IEaZ.Eoarm SeAN
FeF | -1, 5dEm SHPL
Res | o 62Gmm Sens i
Sofes0zs17 15:G0s:

I

77 raEe=Ta oPTic
DA TOARA 1 —PRAAT . . .

TOTAL: 2FILES FREE: 133,877, T6AevTES Toter:  1lries
¥

[ TRACE LIST ]

. @

C [1552.@7@nm 40. Brm @ 1

D |1552.@7@8nm 40. Brm a. . . 1

E [1552.@78nm 40. Brm @. 4dBm 10.@8dB |@. 18@rm 1] 4881 |HIGHT MEAS
F (1150.080nm | 1160. Brm @ 1

G [ 1547, @A@nm 50. Brm 5] 1

“4dBn | 10.8dB |B:12@mm

NORM-AUT|MEAS

File sort
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7.3 Saving/Loading Displayed Data

Selecting a Trace from the Loaded Data

7. Press the FILE->TRACE @ soft key (where @ is the currently selected trace
number). The trace selection menu is displayed.

8. Press the soft key corresponding to the trace to be assigned.

YOKOGAWA ¢

READ : FILE TO TRACE B

F1LE Naves [INT:WABR1 . WUT ]

FILE MArE I T
7}

DATE & TIME

LABEL/PROGRAM NAME
TICAL

FILE
STRACE &

]
=]
L
]

Tt

FILE SorT

FILE NAME

ToTaL: ZFiLes FREC: 133, 877, T8AevTes
v

TRACE LI5T
e REF LWL %%_'_ﬁ% D il i | ATTR_|
. 1a [iL]

{5 i

execuTe

|

CENTER

. 02@rm
1800. 0ABrm
1800. 0ABrm
1800. 0ABrm
1800 0a@nm

MNORM/AUT | MEAS

E;mm ‘

Executing the Load

9. Press the EXECUTE soft key. The file is loaded and displayed as the specified
trace number.

When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.

YOKOGAWA 4

READ : FILE TO TRACE B

FILe Naves [INT: ~WaeR1 ., WUT |

FILE MArE T GATE & TIME Y= R |
2A15-12-A7 1 B4 /- AE63T6 OPTICAL SPECTRLI
<Al

ejeq Buipeo/buineg [EN

FiLe soRT
ToTer:  Crnes ree: 133,877, 160evres FTIE Hore
A\

ExEcUTE
I TRACE LISt |
= \_v\__’_sc\_ el i i M I |
£/5157
. B 12
m i

1@@.@@@m 1

NORMAAUT | MEAS
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7.3 Saving/Loading Displayed Data

Saving the Data Temporarily Saved to Internal Memory
Setting the Type of the File to Be Saved to MEMORY
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the MEMORY soft key. MEMORY is selected, and the screen returns to the
previous stage.

4. Press the WRITE soft key. The memory list and file list are displayed.

Reeo [aLL TRace

T
i
5
m

WR1TE

1TeM sELECT| t«mow

Fre
orERaTION

T =

on £

02 k4
3 = o
0 = )
Bt = z
) ]
3 EROAE:
£ SIS
o = o
9 it m £

Memory list

[YOKOGAWA ¢

WRITE =

MEMORY NO.¢0 TO FILE
MEMORY LZST i

MeEMORY
.

FILE Mame
cURsOR
DO
F1Le TV
BIN

More 1z J

i

Esmw ‘

[ |

FILE NamE>

INT: ~Woad2 ., CSU

FILE NAME

GATE & TIME [ LaseL rroGeAr HAE |

Weage. CsJ

Weaem. W7
WEaR1 . W7

<NEW FILE>
20160107 16:23:34 -~ AA6IT6 OPTICAL SPECTRU
2016-01-Q7 16:33:24 ~~ AQEZETE OFTICAL SPECTRU

\

&

TOTAL:

3Fies

\ Frec: 133,509, 128eves

\

RETURN

Selecting the Save Destination and Data Format

\File list

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

6. Press the FILE TYPE soft key and specify a data format of BIN (binary) or CSV
(ASCII format).

Fice Tvee
BIN BEY

L1sT
PARAMETER:
(R=WCOND TN
ke
BIRECTORY
F1Le sorT
FILE M

[RETURN
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7.3 Saving/Loading Displayed Data

Selecting a Memory Number to Save

7. Press the CURSOR soft key, then set the cursor selection to UP (on the memory
list side).

8. Select the memory number of the data to save using the rotary knob, arrow keys,
or numeric key pad. Press the LIST PARAMETER soft key, allowing you to change

the information displayed in the memory list to label names or measurement
conditions. For more information, see section 7.2.

YOKOGAWA &
erory
WRITE : MEMORY NO.O1 TO FILE
EXT
MEMORY LIST [A]Y]
O CENTER SEAN REF VL[ LVD SOL T RESLN | Ave [SarL] seis ATTR |F;LE NavME ‘
(BT /51593

00| 2005 5ednm | 2.00nn | —3.9dem | 10.0dE |0, 10anm T| 1001 |11 L CHOP | FIEFS 1 1 Selected memory
@1 1340, Addnm 120, Bdnm _ —11. AdBm 10, 0dB 1. Anm 1 5001 NORM-AUT MEAS
2z cirsor number
04
@5
a1} . o
a7
@3
@9

FiLe Neve> [INT:~WEDEE. COU ]

FILE NAME I DATE & TIME [ LeseL ProGRAM narE |
WaPRZ, C3U <HEW FILE>

L@ LY 2016107 16:23:34  ~~ AE6E37T6 OPTICAL SPECTRO
Waeat . W7 2016-01-07 16:33:24  ~~ AQE37TE OPTICAL SPECTRU

ToTAL: 3riLes FREE: 133,509, 120evTes [ReTURN

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form WXXXX.CSV or
WXXXX.WV7 (where XXXX is a serial number saved date and time).
For creating a directory and sorting the file list, see the page 7-9.
For the auto file name, see section 7.12.

9. Press the CURSOR soft key, then set the cursor selection to DOWN (on the file
list side). An underscore is displayed with the memory number selected in step 8.

10. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

ejeq Buipeo/buineg [EN

11. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

12 Follow the instructions in section 3.3 to enter a file name.

13. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

YOKOGRWA %
URITE : MEMoRY No.01 To FILE o
MEMORY LIST [A]Y]

BR[| 2005 . 324rm 2.00rm | —3.9dEm 19.BdE |@. 1@&rm 1] 18@1[HI1-CHOP [MEAS Sets the flle name
21/1£00.020mm | 120.2drm (-1@.@dBm 10.0dB (1.008m 1| 681 |NORM-AIT|MEAS
gg cURsOR
& i Moves the cursor
@5 —
w6
a7
08 BIN BN
a9 LIST
10 PARAMETER:
11 | Ol |
12

v \—j_ Creates a directory
FILE e [INT: W82, CoU ]
\M;J— Sorts the file list

FILE NAME DATE & TINE

LABEL /PROGRAM NATE

<MEW FILE:
18100, WL 2016-01-07 16:23:34 -~ AGS3TH OPTICAL SPECTRU
Waeat . W7 2016-01-Q7 16:33:24 ~~ AEB37TS OPTICAL SPECTRU

ToTAL: 3riLes FREC: 133,509, 120evTes RETURN
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7.3 Saving/Loading Displayed Data

Executing the Save
14. To overwrite an existing file, move the cursor to the file name to be overwritten.
15. Press the EXECUTE soft key. The save executes.
When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous stage.
16. When overwriting during a save, a confirmation message appears. Press the YES

soft key.
To cancel the save press NO soft key.

MEMORY
WRITE : MEMORY NO.01 TO FILE
KT
MEMORY L1ST il
EXY REF LWL LWL SCL | RESLN | Ave | SAMRL|  SENS BTTR
D1V E/BIVI

@8 |2005. 324rm 2.@@rm | -3.9dBm 108.8dB 0. 1@@nm 1| 18@1{HI1-CHOP[MEAS
a1/180@. @0drm | 120.0@nm | -1@.BdBm 18.8dB |1.0@anm 1| 68@a1|NORM-AUT|MEAS
@z

YOKOGRWA @

DATE & TIME LLBEL /PROGRAM NAME FILE SorRT
E FILE

NEW = FILE NAME]
2016-01-87 16:23:34 -~ AQE3TE CPTICAL SPECTRU

: 50160187 16:33:24 - AOB3TE CPTICAL SPECTRD —r—
Weee2. csU B016/01/87 16:43:24 ~ AOB37E OPTICAL SPECTRU

I

ToTaL: dr1Les FREES: 133,238, T84 evTEs [RETURN
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7.3 Saving/Loading Displayed Data

Loading from the Temporary Save Memory
Setting the Type of the File to Be Loaded to MEMORY
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the MEMORY soft key. MEMORY is selected, and the screen returns to the
previous stage.

4. Press the READ soft key. The memory list and file list are displayed.

File list

[YOKOGAWA 4

RiTE EroRY
READ : FILE To MEMARY NO.OL
ExT|
READ FiLe nave> [[NT: WAGED, WUT |
/8000 11T 20151 % PTICAL SPECTRL
BB . W7 2015-12/87 77 AIB376 OPTICAL SPECIRU Eyee—
e Wg@az. csy 2015-12/87 10:30:46 ~~ AQGETH OPTICAL SPECTRU
WE DO

e
[ DATE|
|:| TOTAL: 3riLes FREE: 133,177, 344 evTes |:|
oo —p 7
R rnee
ROy LIST i

I N B = e =i B == e = = =
e 5B, =75 55 File sonT
oReERaT ION (2005 324 | 2.0 | -3.0dEm | 10.06E (0,180 | 1| 1081 |HI1-CHOFTERS

9102.80m |120.c0mn |~10.848n | 10038 |1.800nm | 1| 631 NORIALT|[ERS FILE NatE]

More 12 03] exEcUTE
o4
]

FILe \
il )

\

Memorv list

Selecting the File to Be Loaded

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

6. Press the CURSOR soft key, then set the cursor selection to UP (on the file list
side).

7. Select a file to load from the file list using the rotary knob or the arrow keys.

ejeq Buipeo/buineg [EN

You can also press the FILE SORT soft key to sort the files. For more information,
see page 7-9.

1
emory
READ : FILE TO MEMORY NO.O1
EXT,
FiLe nare> [INT:\WEdRT . W7 ]
FILE e
[——
DO
HEMORY LIST FIid
TS ceTeR REF VL [ UL SCC | RESLN | Ave [SATL] See TR

Zoits 515 Fiie somt .

O0[P005. 32Atm | 2.00mn | —3.0dBm | 18.8d5 (B.1@@mm | 1| 1881 |11 CHOP|FERs — File sort
011998, 008rm  |129.00rm |-10.0dBm | 18.8dB |1.80@nm 1| 601 |NORMAAUT | MEAS FILE NAME]

o

23 [execuTe
@4
@s

YOKOGRWA @

[ Leee ProGRAM NATE
Y2 PTICAL SPECTRD

< Al TICAL SPECTRL]
77 ALB3TE OPTICH

AL SPECIRU

ToTaL: 3FiLes FREE: 133,177,344 evTes

v

12 [RETURN
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7.3 Saving/Loading Displayed Data

Selecting a Memory Number to Save

8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the

memory list side).

9. Select the memory number of the load destination using the rotary knob, arrow

keys, or numeric key pad.

YOKOGRWA @

READ : FILE TO MEMORY NO.O2

FILE Nare> | TNT:LBaR1 . W7

T <

2 Ju}

2

@

<}

3
m
5
E

FILE e GATE & TIE CrEeL PRoGRET e |
Waeea., W7 2015-12-07 10:37:04 -~ AQE3TS CPTICAL SPECTRL
1RAR? . LT 20151207 10:39:46 .~ AOK3TE OPTICAL SPECTRU
WRaEZ. CSU 2015712787 10:42:02 7 AGB376 OPTICAL SPECTRU

UP I
ToTAL:  Oriies Free: 133,177, 340 vres |:|

v

650a1 | NOR

MEMORY L1ST a1y

WO CENTER SPAN Rer LUL | UL ool [ Resn [ ve [eamL] se ATTR
/D11 £/51%]

@8 |2005. 324rm 2.@@rm | -3.9dBm 108.8dB 0. 1@@nm 1| 18@1{HI1-CHOP[MEAS

@11309. 00anm | 120. @arm | -1@.0dBm 10.0dB | 1. @@anm

00T | MEAS

FILE NArE

m T
b4 2
m F
a m
c
3 [}
m <}
2
3

[ReTURN

Executing the Load

10. Press the EXECUTE soft key. The file is loaded and registered into the specified

memory number.

When the RETURN soft key is pressed, the file is not loaded. The screen returns

to the previous stage.

YOKOGAWA 4

READ : FILE TO MEMORY NO.O2

FILE NameE> | INTI BT . W7

WARRA . WUT 2015-127@87 10:37:04 ~~ ARE3TS OPTICAL SPECTRU

WaeR1, WYT 201512707 10:39:46 - AEE3TE OPTICAL SPECTRL

WoRez , csU 2015-12-87 10:42:02 -~ AQG3TE OPTICAL SPECTRU -
U

TOTaL: 3F1Les FREC: 133,177, 3ddevTes |:|

v

MEMORY L1ST

Ok

LDV E/51%]

Mo CENTER SEmh | T U byt | o | e s sek | aw

. . . . 00
2 2005 450 2.50mm 2. TdBn 10.0dB 0. 850

1
1

501 HID

[EAS

FiLe sorT

FILE NAME]

[execuTe

Bt

[RETURN
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7.3 Saving/Loading Displayed Data

Explanation

You can save data from traces A-G to internal memory or a USB storage medium, or
assign previously saved data to trace A—G and display it.

Also, you can save (MEMORY) data that was temporarily saved to internal memory or a
USB storage medium, or register previously saved data to the temporary save memory.

Extensions

The extensions used when saving TRACE and MEMORY data are as follows.
BIN (binary format): .WV7
CSV (ASCII format): .CSV

File Name

You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
File name: WXXXX.CSV (or .WV7)

XXXX is a serial number from 0000 to 9999 or saved date and time

Notfte

Only use the characters allowed in file names by MS-DOS when changing a file name. The

maximum file name length is 56 characters (including the extension). The following characters
can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

Data Format

File Size

File Sort

Data can be saved in the following two formats.

BIN

Saves the file in binary format.

With this selection, the waveform data cannot be directly checked using an external
application. The file size is smaller than that obtained with ASCII format.

Ccsv

Saves the file in CSV (Comma Separated Value) ASCII format.

With this selection, the waveform data can be directly checked using an external
application. The file size is larger than that obtained with binary format.

The file size differs depending on the data saved. Be sure to check whether sufficient
space is available before saving.

You can sort the file list in ascending order by file name, file type, file date, or label.

IM AQ6376-01EN
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7.3 Saving/Loading Displayed Data

CSV Data Format

CSV data is saved in the following format.

75CSV ]
/Il AQ6376 OPTICAL SPECTRUM ANALYZER // Header
35 —
"CTRWL",1550.500000
"SPAN", 5.000000
"START WL",1548.000000
"STOP WL",1553.000000
"WLFREQ", 0

"REFL", +5.5

"LSCL",10.0
"RESLN",0.050

"AVG", 1

"SMPLAUTO", 1
"SMPL", 501
"SMPLINTVL",0.0100
"MID"

"MEAS"

"LSUNT",0 Measurement condition parameters
"NMSKH","OFF"
"RESCOR",0
"SMOOTH",0
"MEASWL",1
"SWPSPD",0

"CHGPT", 0
"RESCALO_0Q", 10000
"RESCALO_1", 0
"RESCALO_2", 0
"RESCAL1_0", 10000
"RESCAL1_1", 0
"RESCAL1_2", 0
"RESPARM", 10000
"FREQPARM", 10000
"WNUMPARM", 10000

[TRACE DATA] ]
1548.0000, -55.653
1548.0100, -55.796
: Waveform data

1553.0000, -52.706
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7.3 Saving/Loading Displayed Data

Header
75CSV File header
/I AQ6376 OPTICAL SPECTRUM ANALYZER // Label (57 characters)
35 No. of measurement condition
parameters

Measurement Condition Parameters

"CTRWL",1550.500000 Center wavelength

"SPAN", 5.000000 Span

"START WL",1548.000000 Measurement start wavelength
"STOP WL",1553.000000 Measurement stop wavelength

"WLFREQ", 0 Horizontal axis scale mode
(0: wavelength mode, 1: frequency mode, 2:wavenumber
mode)

"REFL", +5.5 Reference level

"LSCL",10.0 Main level scale

"RESLN",0.050 Measurement resolution

"AVG", 1 Averaging times

"SMPLAUTO", 1 Sampling points setting mode

(0: MANUAL, 1: AUTO, 2: SMPL INTVL)

"SMPL", 501 The number of sampling points for measurements
"SMPLINTVL",0.0100 Measurement sampling interval
"HIGH 1" Measurement sensitivity
"MEAS" Measurement identifier
"LSUNT",0 Vertical axis scale mode (0: dBm, 1: dBm/nm)
"NMSKH","OFF" Noise mask setting

(NMSKV:VERTICAL, NMSKH:HOLIZONTAL)
"RESCORE",0 Resolution correction setting (0: OFF, 1: ON)
"SMOOTH",0 Smoothing setting (0: OFF, 1: ON)
"MEASWL",1 Wavelength in the air or in a vacuum (0: AIR, 1: VACUUM)
"SWPSPD",0 Sweep speed (0: 1x, 1: 2x)
"CHGPT", 0 -
"RESCALO_0", 10000 Resolution effective value correction coefficient
"RESCALO_1", 0 Resolution effective value correction coefficient
"RESCALO_2", 0 Resolution effective value correction coefficient
"RESCAL1_0", 10000 Resolution effective value correction coefficient
"RESCAL1_1", 0 Resolution effective value correction coefficient
"RESCAL1_2", 0 Resolution effective value correction coefficient

"RESPARM", 10000
"FREQPARM", 10000
"WNUMPARM", 10000

Wavelength resolution RMS coefficient
Frequency resolution RMS coefficient
Wavenumber resolution RMS coefficient

The reference level and main level scale are saved to one of the following depending on
the vertical scale.
Main level scale

Vertical Axis Scale Save Format Description

LOG “REFL”*** * Reference level
“LSCL”,***.* Level scale

Linear “REFL”***.* Reference level
“LSCL”***.* Level scale
“BASEL”**** ** Base level

IM AQ6376-01EN 7-19

ejeq Buipeo/Buineg H



7.3 Saving/Loading Displayed Data

Sub-level scale

Vertical Axis Scale Save Format Description
LOG “REFL”*** * Reference level
“SSCLLOG”,*** * Level scale
“LOFST”***.* Level offset
Linear “REFL”*** * Reference level
“SSCLN”*** * Level scale
“SMINY *** ** Base level
DB/km “REFL”*** * Reference level
“SSKM”,** * Level scale
“OFSKM”,*** * Offset level
“LENG”**.*** Optical fiber length
% “REFL”*** * Reference level
“SSPS”,*** * Level scale
“SMINP” *** * Base scale

Measurement Sensitivity
The data below is saved as measurement sensitivity depending on the measurement

sensitivity type.
Format Measurement Sensitivity Type
"NORM-HOLD" NORM/HOLD
"NORM-AUTO" NORM/AUTO
"NORMAL" NORMAL
"MID" MID
"HI1_CHOP" HIGH 1/CHOP
"HI2_CHOP" HIGH 2/CHOP
"HI3_CHOP" HIGH 3/CHOP
Nofte

If PEAK HOLD is selected in pulse light measurement mode, a P- is added to the front of the
data above. Similarly, if EXTERNAL TRIGGER is selected, an E- is added.

Measurement Identifier
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 "E-D" E-D(LOG) | "C+FL" C+F(LIN)
"MAXH" MAX HOLD | "C+D" C+D(LOG) | "C-FL" C-F(LIN)
"MINH" MIN HOLD | "D+E" D+E(LOG) | "F-CL" F-C(LIN)
"RAVG" ROLLAVG | "C+DL" C+D(LIN) "E+FL" E+F(LIN)
"A-B" A-B(LOG) | "C-DL" C-D(LIN) "E-FL" E-F(LIN)
"B-A" B-A(LOG) | "D-CL" D-C(LIN) "F-EL" F-E(LIN)
"A+B" A+B(LOG) | "D+EL" D+E(LIN) "NORM A" NORMALIZE A
"A-BL" A-B(LIN) "D-EL" D-E(LIN) "NORM B" NORMALIZE
"B-AL" B-A(LIN) "E-DL" E-D(LIN) "NORM C" NORMALIZE
"A+BL" A+B(LIN) "C-F" C-F(LOG) | "CVFTA"** CRVFITA
"1-K(A/B)",***** ****  1-k(A/B) "F-C" F-C(LOG) | "CVFT B"** CRVFITB
"1-K(B/A)" FF** = q-k(B/A) "E-F" E-F(LOG) "CVFTC"** CRVFITC
"C-D" C-D(LOG) | "F-E" F-E(LOG) "CVFTPKA",** PK CRV FITA
"D-C" D-C(LOG) | "C+F" C+F(LOG) | "CVFTPK B",** PK CRV FITB
"D-E" D-E(LOG) | "E+F" E+F(LOG) | "CVFTPK C"** PKCRV FIT C
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7.3 Saving/Loading Displayed Data

Waveform Data

Measures waveform data are stored as wavelength values and level values for the
number of measurement sampling points.

A waveform measured in frequency mode is also stored as wavelength values. Level
values are stored as log values if the vertical axis scale is LOG, and as linear values if
the vertical axis scale is linear.

(For LOG Scale)

[TRACE DATA] Header indicating the start of the trace data

ok kR S5 (CR)(LF)  Wavelength value and level value (LOG) of first point
ek k¥ 2%(CR)(LF)  Wavelength value and level value (LOG) of second point

ek e 2 2(CR)(LF)  Wavelength value and level value (LOG) of final point

(For LINEAR Scale)

[TRACE DATA] Header indicating the start of the trace data

ok ek x E2***(CR)(LF)  Wavelength value and level value (LINEAR) of first point

e e x *Ex**(CR)(LF) Wavelength value and level value (LINEAR) of second point

ok e *E2***(CR)(LF)  Wavelength value and level value (LINEAR) of final point

IM AQ6376-01EN
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7.4 Saving/Loading Displayed Data(All Trace)

Procedure

A\

A

Waveform data displayed by the instrument (all completely-measured trace data) can be

saved to or loaded from USB storage media.

CAUTION

Do not remove the USB storage medium or turn OFF the power when the USB
storage medium's access indicator is blinking. Doing so can damage the medium
or destroy the data on the medium. Also, when removing the USB storage medium,
you must first place the medium in a removable state by following the instructions
in section 7.1.

French

ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Saving all trace data
Setting the file type of files to save to ALL TRACE

Lur1TE

1TEM seLecT]

1. Press the FILE key. The soft key menu for data saving and loading appears.
2. Press the ITEM SELECT soft key. A menu for selecting files to save appears.
3. Press the ALL TRACE soft key. ALL TRACE becomes selected, and the screen
returns to the previous menu.
4. Press the WRITE soft key. TRACE LIST is displayed on screen.
Trace List
YOKOGAWA 4
e
T 1531, 934rm .DZ‘an]m -4, 4dBm : -.W . B2Brm 501 A
1531, 994rm L2@nm | -4, 4dBm . . 05Brm 501 IEA:
Trer seeeT 1531.984mm L20mm | -4. 4dEm . - 102 501 £
- 1531, 994rm L2@nm | -4, 4dBm . . 2@Brm 501 IEA:
ALL TRACE) 1531, 994rm L2@nm | -4, 4dBm . . E@Brm 501 IEA
1531, 994rm L2@nm | -4, 4dBm . .0@Brm 501 IEA:
euto FiLe 1531, 934rm . 20nm | -4, 4dBm . . 0@Brm 501 EA;

v

=
B
=3
Il

T T 7E El
8a G e m
o ok <3 3
am 3 ur 5
3 [0
1 A b
= o & o
g a =
z £ Ealz

-4 = =

! fi m L o 9

F1LE naves [INT:~ARBED. CSU ]

FILE NAME
SU

DATE & TINE
CNEW FILE:

LABEL/PROGRAN NAME

MekE
DIRECTORY

om =)
B2 @m
mr e
am 3
i3 [ie
1 A
= o
g a
z &
&
f

More 172 J

execuTe

FILE NamE
FILe sorT
FILE NQP’I

\

_n _
=
m

Lazmm« ‘

4“ 4
=
m

Toter:  lenes \ Free: 6%, 154 3bevTes

\File List
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7.4 Saving/Loading Displayed Data(All Trace)

Selecting a save destination

5. Press the MEMORY soft key, then specify a save destination of INT (internal
memory) or EXT (USB storage medium).

=
i}
3
3
= 3
= IES
=
m
5
E

il o -
2 23 .
[ %
m mm

o .
I} B H
g g i
a B :
Bl 2

FI

h
m
=]
=3
B
o

m
b4
m
a
=4
S
m

RETURN

Entering a file name (when saving to an arbitrary file name)
If a file name is not specified, it is automatically set to AXXXX.CSV (where XXXX is a
serial number or saved date and time). For the auto file name, see section 7.3.

6. Using the rotary knob, move the cursor to the row on the file list that displays
NEW FILE.

7. Press the FILE NAME soft key. The text input window and corresponding soft key
menu appear.

8. Enter a file name according to the instructions in section 4.3.

9. Press the DONE soft key. The file name is entered, and you are returned to the
previous screen.

> ifas31-17_01@ 2015-12-87 10:37:04 <DIRECTORY> SHTER
[11725201-17_e2a 2015/12-87 10:39:46 <DIRECTORY>
[I725201-17E.010 2015/12/7 10:42:82 <DIRECTORY>
E— [1M735301-17E_028 20151287 11:51:46 <DIRECTORY>

[Pre
WoRE
LE DQT

exscuTe

YOKOGAWA
MEMORY
et WRITE : ALL TRACE TO FILE
TRAGE LIST

FILe NavE TR CENTER e, | T UL | R ol | Reon | Ave [saeL] sene ATTR <

A |1550.@@0nm |11@.8@mm |-18. adBm 10.8dB |1.@0arm 1| £5@1 |NORM/AUT|MEAS

B 110.@@rm | -1@.@AdBm 10.8dB |1.@0arm 1| £5@1 |NORM/AUT| MEAS

c 112.08rm (-18.0dBm | 10.848 [1.008rm | 1| 551 |NORM/ALT|IMEAS F—

D 110.@@rm | -1@.@AdBm 10.8dB |1.@0arm 1| £5@1 |NORM/AUT| MEAS

E 110.@@rm | -1@.@AdBm 10.8dB |1.@0arm 1| £5@1 |NORM/AUT| MEAS

F 110.@@rm | -1@.@AdBm 10.8dB |1.@0arm 1| £5@1 |NORM/AUT| MEAS

G 110 ooew |0 maen | an pie |1 oooen 4l _ceon Iucorzantlneas v
|:| [MABCDEFGHIJKLMNOPORSTUUWRYZ ! "HEX&’ (Do, —. /15 (=27

abedefghijklmnoparstuvexyz 80177011 8123456789
|:| Fies vl mogog = El AL clear
s = I e -

DIRECTORY

A g
<}
4
m

n
=
n
jul

il

TOTAL:S BriLes Fres: 181,575,249, 9208 Tes CANCEL

K
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7.4 Saving/Loading Displayed Data(All Trace)

Executing the Save
10. To overwrite previously saved files, place the cursor on the existing file name.
11. Press the EXECUTE soft key. Saving executes.

If you press the RETURN soft key, saving is cancelled. The screen returns to the
previous menu.

12. When overwriting during a save, a confirmation message appears. Press the YES
soft key. To cancel saving (overwriting), press the NO soft key.

YOKOGAWA @

WRITE © ALL TRAGE TO FILE
IR EXT
TRAGE L1ST

REF LUL | LWL SCL | RESLM | AvG | SAMPL]  S=ns ATTR "

251V Thiv

1921.9%4m 0.20nm | -4.4dBm | 19.0dB |Q.020m 501 [MID TEAS

1521.994m @.28nm | -4.4dBm | 12.@dB |2.058rm §01 |MID IMEAS

1531.994nm @.2anm | -4.4dBm 10.@dB |@.188rm 5@1 (MID MEAS
MiD MEAS

)

B

C

D |1531.994mm @.20nm | -4.4dBm 10.@dB |@.2@@rm

E 5@1 [MID MEAS
£

G

TR CENTER

1531.994mm @.20nm | -4.4dBm 10.@dB |@.5@@rm

1821.994m 0.20nm | -4.4dBm | 10.0dB |1.000m 501 |MID MEAS

1521.994rm 0.20mnm | —4.4dBm [ 10.8dB |2 000m 501 [MID MEAS
v

@
=]

F1Le naver [TNTABEOB. C5U }

File Name

FILE NAME DATE & TIME LABEL /PROGRAM NAME

<NEW FILE

FILE MAME]

]
HekE
DIRECTORY
FILE SoRT
execUTE

ToTaL: lries FREE: 628,154, 368w Tes

Loading all trace data
Setting the file type of files to load to ALL TRACE

1. Press the FILE key. The soft key menu for data saving and loading appears.
2. Press the ITEM SELECT soft key. A menu for selecting files to save appears.

3. Press the TRACE ALL soft key. TRACE becomes selected, and the screen
returns to the previous menu.

4. Press the READ soft key. The file list is displayed on screen.

File list

eroRY
READ : FILE TO AL TRAGE -

FILE Names [INT: ~AA008. CoU |

YOKOGAWA 4

T
2
5
m

ol
m
B
5

5|

FILE NaMe

ITEM SELECT|

ALL TRACE]

[
g E
[ ]
[ ]

d

=
B
=3
Il

REMOVE
USE SToRAGE|

om
g2
ar
am
£
5
g
2

FILE SoRT
ToTAL: leres FREE: 528,015, 10devTes FILE NAME]

v

execuTe
TRACE LIST
TR CENTER SEA REF LV | DVE SCL | RESLN | AV | SAMPL]  Sene ATTR

rore 12 J

T531.90dm | 0.20mm | -4.44Em . NeE 501 A
1531.984rm | @.20mm | -4.ddEm . 050 501 A
1531.984rm | @.20mm | -4.ddEm . 10 501 A
e e 1531.984rm | @.20mm | -4.ddEm . 2000 501 A
1531.984rm | @.20mm | -4.ddEm . 150 501 A
1531.984rm | @.20mm | -4.ddEm . ~02enm 501 A

I:Emw ‘ ‘ ‘ 1531:364rm | @.20mm | -4.ddEn . -000nm 501 A

\

Trace list
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7.4 Saving/Loading Displayed Data(All Trace)

Selecting a file to load

5. Press the MEMORY soft key, then specify Nt (internal memory) or EXT (USB
storage medium). The file list for the selected medium is displayed.

6. Using the rotary knob or arrow keys, select the file to load from the file list.

See page 7-9 for information on file sorting.

1
MeroRY
READ : FILE TO ALL TRACE
EXT|

YOKOGEWA 4

FILe naves [INT:-ADEOD. C5U ]

Tota  Teries e 628,015, 18devres —Sorting files
v

TRACE LIST

TR CENTER e REF LVL | LVL SCL | RESLN | AVG | SAMPL] NS ATTR
[D1V1 C/51v]
A [1531.994mm 0.20nm | —4.4dBm | 10.8dB [@.028rm 1] e@1[MID TEAS
B [1531.994mm 0.20nm | —4.4dBm | 10.2dB |@.05@rm 1| @1 |MID MEAS
C [1531.994nm @.2anm | —4.4dBm 10.8dB |@. 18@nm 1 5@1 (MID IEAS
D [1531.994nm @.2anm | —4.4dBm 10.8dB |@.20@nm 1 5@1 (MID IEAS
E [1531.994nm @.2anm | —4.4dBm 10.8dB |@.50@nm 1 5@1 [MID I"EAS
F [1531.994nm @.20nm | —4.4dBm 10.8dB |1.00@rm 1 501 [MID IMEAS
G [1531.994nm @.20nm | —4.4dBm 10.8dB |2, B@B@nm 1 501 [MID HEAS

Executing the load

7. Press the EXECUTE soft key. The file is loaded, and the specified trace number
is displayed. If you press the RETURN soft key, loading is cancelled. The screen
returns to the previous menu.

YOKOGAWA 4

READ : FILE TO ALL TRACE

Five waves [T ABIEE,E5U |

FILE AME DATE & TIME CAEEL /PRGGRAN WNAME
L

1CAl

ejeq Buipeo/buineg [EN

FrLe sorT

ToTe:  lFmes ree: £08,015 104evTes FTIE hate
A\
TrRAcE LisT

[execuTe

R e

TR CENTER N REF VL WG | AL SENE ATTR
A [1531.994mm 0.20nm | —4.4dBm 1 501 [MID MEAS

B [1531.994mm 0.20nm | —4.4dBm 1 501 [MID MEAS

C [1531.994mm 0.20nm | —4.4dBm 1 501 [MID MEAS

D [1531.994mm 0.20nm | —4.4dBm 1 501 [MID MEAS

E [1531.994mm 0.20nm | —4.4dBm 1 501 [MID MEAS

F [1531.994mm 0.20nm | —4.4dBm 1 501 [MID MEAS

G [1531.994nm B.20nm | —4.4dBm 1 501 |MID

=
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7.4 Saving/Loading Displayed Data(All Trace)

Explanation

You can save measured waveform data as a single file in internal memory or USB
storage media, or load previously saved data into traces A through G for display.

Extension
Files are saved under the extension CSV.

File Name
File names can be assigned automatically, or arbitrarily by the user. If a file name is
not set, it is saved automatically under the following name. For the auto file name, see
section 7.3.
File Name: AXXXX.CSV

XXXX is a serial number from 0000 to 9999 or saved date and time.

Note

File names can only contain the same characters that are allowed for MS-DOS file names. File
names can contain up to 56 characters (including the extension). The supported characters are
as follows.

#$%& ()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

File Size
The maximum file size differs depending on the data being saved. Make sure the save
destination has sufficient space before saving.

Sorting files
The file list can be sorted in ascending order by FILE NAME, FILE DAT, or FILE LABEL.
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7.4 Saving/Loading Displayed Data(All Trace)

CSV data format
CSV data is saved in the following format.

75CSVG Header
/IAQ6376 OPTICAL SPECTRUM ANALYZER // _
[MEAS SETTING]

Measurement conditions at the last measurement (Measl])

[TRACE SETTING]

Trace settings
WRITE/FIX/ICALC etc., presence/absence of measured data

[TRACE A]
| TRACE header information

Measurement
| condition parameters

[TRACE G]
| TRACE header information |

[TRACE DATA]
TrA(WL),TRA(LEVEL)[LOG].......... ,TrG(WL), TrG(Level)[LIN]

dekdk dedk dokk dkk ek ik ek ek Ekk
ey ey « .

Measured data

Waveform, level | |Waveform, level Waveform, level
(TRACEA) (TRACE B) (TRACE G)

Header

75CSVG File header

/I AQ6376 OPTICAL SPECTRUM ANALYZER // label (57 characters)

Measurement condition parameters

Measurement conditions of each trace, measurement conditions when files were saved,

and trace settings are saved.

[MEAS SETTING] section: Measurement settings when files were saved

[TRACE SETTING] section: Trace settings (active trace information, each trace's
settings, presence/absence of measured data)

[TRACE A] to [TRACE GJ: Measurement conditions for each trace

The format of the measurement conditions is the same as that of waveform files. See 7.3,

"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.

IM AQ6376-01EN
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7.5 Saving/Loading Setting Data

Procedure

A

A

The measurement conditions set on the instrument and soft key set statuses are saved
in binary format.

CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 7.1) before removing it.

French

ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Setting the Type of the File to Be Saved to SETTING

1. Press FILE.
2. Pressthe ITEM SELECT soft key. The soft key menu switches.

3. Press the SETTING soft key. SETTING is selected, and the screen returns to the
previous stage.

4. Press the WRITE soft key. The file list is displayed.

1TEM SELECT|
GRAPHICS)
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e

[YOKOGAWA 4
WR1TE

URITE : SETTING TO FILE -

FiLe nave> [[NT: S@0@A1. STT |

FILE AT GATE & TITE CABEL/PROGRAN TATE
[Se0aT _ST7 NEW FILE>
1TEM seLecT @8, ST7T 2015-12-08 B9:22:14

SETTING
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7.5 Saving/Loading Setting Data

Selecting the Save Destination Medium

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

Heror

RY

RETURN

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form SXXXX.ST7 (where
XXXX is a serial number or saved date and time).
For creating a directory and sorting the file list, see the page 7-9.
For the auto file name, see section 7.3.

6. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

7. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

8 Follow the instructions in section 3.3 to enter a file name.

9. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

VOKOGAWA &

rEMoRY
I

L Sets the file name

URITE : SETTING TO FILE

FiLe neve> [TNT50081,5T7 J

FILE NAarE

E

ERT|

DATE & TIME

L FEEL /PROGRAN NAME

<NEW FTLE>
2015/12788 B8:22:14

MPBCDEFGHIJKLMNOPARSTUUNXYZ | "HE%E (D4, -, /15 <=>7
abcdefghiikimnoparstuvwxyz @N17_~(1]) 8123456789

geeet ]

L
[ ]
L
]
FS_°J__ Creates a directory
— Sorts the file list

e e

pone

E

Le namel

g g [l A A \4
0
5

ToTAL: 2FILES FREE: 132,612,096 vTES

[ReTURN

A o)
x
Z
&
m
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7.5 Saving/Loading Setting Data

Executing the Save

Loading Settings

10. To overwrite an existing file, move the cursor to the file name to be overwritten.
11. Press the EXECUTE soft key. The save executes.
When the RETURN soft key is pressed, the data is saved. The screen returns to

the previous stage.

12. When overwriting during a save, a confirmation message appears. Press the YES

soft key.
To cancel the save press NO soft key.

YOKOGRWA @

WRITE : SETTING TO FILE

Fiie naves [THT60002.5T7 ]

FILE NAME [ AEEL /DROGRAN NAME

DATE & TINE
NEW FILE:

2015-12-88 19:21: 49

20151283 @89:22:14

S0a02. 517
50801 .5T7

MeroRY

EXT|
E
DIRECTORY
[F1Le sorT
FILE NAME]
ﬁ

ToTaL: SFiLes FREES: 132,415, 488evTEs

[ReTURN

Setting the Type of the File to Be Loaded to SETTING

1. Press FILE.

2. Pressthe ITEM SELECT soft key. The soft key menu switches.
3. Press the SETTING soft key. SETTING is selected, and the screen returns to the

previous stage.

4. Press the READ soft key. The file list is displayed.

1TEM SELECT|
GRAPHICS)
HEE

DATE

FILE TO SETTING

MeEMORY

[vorocann &
T |
READ
oo o Fiie name> [INT50009, 5177
- R

SAA00. STT
S0a1.STT

LIEM seLect

SETTING
auTo FILE
HAME

DR DATE|

[rerove

Use STorace|
-

oPERATION

Lsgrn NG

e -

ovE
Use sToRaGE|

[PrRoGRAM FiLe
OPERATION

Ll
4

ore 12 J

2015,
20151287 10:37:04

DATE & TIVE

CAEEL DROGRAM TAME

]
]
]
|
]

.

FILe sorT
FILE NL‘M

ﬁ

R

[

ToTAL: 2FiLes

FreE:

132,354, 048vTes RETURN

B

EETUR’N ‘
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7.5 Saving/Loading Setting Data

Selecting the File to Be Loaded

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

6. Select a file to load from the file list using the rotary knob or the arrow keys.

You can also press the FILE SORT soft key to sort the files. For more information,
see page 7-9.

YOKOGAWA &

[mEmMoRy

READ : FILE TO SETTING

F1Le neve [TNT 50091517 ]

FILE Warie I GATE & TIrE I
50161207 10:37:04
5315 15/08 10:06: 14

W= |

— File sort

TOTAL: 2riLes FREE: 132,384, 048evTes RETURN

!

Executing the Load

7. Press the EXECUTE soft key. The file is loaded and the settings on the instrument
are changed.

When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.

YOKOGAWA &

=
[}
3
I3

R
READ : FILE TO SETTING

m )
Jie )
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J(hm g =
I °
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=
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Fre name> [INT: SEOAL, ST7 |

FILE NATE I GATE & TIME [ LAseL ProcRan e
SPARA. STT 20151207 10:37: 04
SPAA1. STT

20151208 10:06: 14

ToTAL: 2riLes FREE: 132,354, 048evTes | [ReTURN
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7.5 Saving/Loading Setting Data

Explanation

You can save instrument setting data to internal memory or a USB storage medium, or
load previously saved setting data and modify the settings.

Extension
The extension used when loading is .ST7.

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
For the auto file name, see section 7.3.File name:
SXXXX.ST7
XXXX is a serial number from 0000 to 9999 or saved date and time.

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension). The following characters
can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

File Size
The file size is approximately 74 KB.

File Sort

You can sort the file list in ascending order by file name, file type, file date, or label.
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7.6 Saving/Loading Analysis Results Data

Procedure

A

A

You can save analysis results including the time and waveform data of the original save
in ASCII or binary format.

CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 7.1) before removing it.

French

ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Setting the Type of the File to Be Saved to DATA

1.
2.
3.

Press FILE.
Press the ITEM SELECT soft key. The soft key menu switches.

Press the DATA soft key. DATA is selected, and the screen returns to the previous
stage.

urTE

[Rean

1Tem seLecT]

GRAPHICY)
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|

1TEM seLecT] ouTPUT 1TEM|
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Press the WRITE soft key. The file list is displayed.
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L OPERATION

b

FILE NQP’I

vore 1,2 J

1 TE
ATA

K
=
m

ToTaL: leres FREC: 132, 108, 288evTes RETURN

Kl
=
m
da = ] ] EE
b 2 SF
i IS i3
a m mm
= a
5 ) 3
m I3 g
3 3
El 2

E’ETURN ‘

IM AQ6376-01EN

o
w
w

ejeq Buipeo/Buineg H



7.6 Saving/Loading Analysis Results Data

Selecting the Save Destination Medium and Data Format

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

6. Press the FILE TYPE soft key and specify a data format of DT7 (ASCII) or CSV
(ASCII format).

YOKOGAWA & !

MEMORY

fourPuT 1TEM
SETTING

WRITE : DATA TO FILE

F1ie nere> [TNT:~DBOOD.DT7 ]

FILE NAME

DATE & TINE L AEEL /DROGRAN NAME

NEW FILE

ToTaL: leies FREE: 132,108, 288 svTes

Selecting Data Items to Save

7. Press the OUTPUT ITEM SETTING soft key. The menu for selecting data items to
be saved is displayed.

8. Press the Data Item soft key and specify ON (save) or OFF (do not save).

YOKOGAWA 4 \

MeroRY pateaTine
WRITE : DATA TO FILE
EXT| OFF [
Fiie nere FiLe nave> [ INT: 2 D00R. DTT I [Ny
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RETURN TOTaL: lFnes FREC: 132,108, 288evTes ReTURN

i
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7.6 Saving/Loading Analysis Results Data

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form DXXXX.DT7 or
DXXXX.CSV (where XXXX is a serial number or saved date and time).
For creating a directory and sorting the file list, see the page 7-9.
For the auto file name, see section 7.3.
9. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.
10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.
11 Follow the instructions in section 3.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

[YOKOGAWA @

WRITE : DATA TO FILE

FILE Name> [INT:~DB@B@.DTT ]
FILE NAFE

Sets the file name

LAEEL /PROGRAN NAFE

SaTE & TTE
NEW FILE)

Creates a directory

Sorts the file list

ToTaL: lrries FREE: 132,108, 288evTes

Setting the Save Method and Executing the Save
13. Press the WRITE MODE soft key and specify OVER (overwrite) or ADD (add).
14. To overwrite an existing file, move the cursor to the file name to be overwritten.
15. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous menu.

16. When overwriting during a save, a confirmation message appears. Press the YES
soft key. To cancel the save press NO soft key.
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7.6 Saving/Loading Analysis Results Data

Loading Analysis Data
Setting the Type of the File to Be Loaded to DATA

1. Press FILE.

2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the DATA soft key. DATA is selected, and the screen returns to the previous

stage.

4. Press the READ soft key. The file list is displayed.
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Selecting the File to Be Loaded

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). Afile list of the selected medium is displayed.

6. Select a file to load from the file list using the rotary knob or the arrow keys.

You can also press the FILE SORT soft key to sort the files. For more information,

see page 7-9.
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7.6 Saving/Loading Analysis Results Data

Executing the Load

7. Press the EXECUTE soft key. The file is loaded.

When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.
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7.6 Saving/Loading Analysis Results Data

Explanation

Extensions
The extensions used when saving are as follows.
DAT (ASCII format): .DT7
CSV (ASCII format): .CSV

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
For the auto file name, see section 7.3.
File name: DXXXX.CSV (or .DT7)
XXXX is a serial number from 0000 to 9999 or saved date and time.

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension).

The following characters can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

Saveable Data
The following data can be saved.

Saved ltem Initial Value Description
DATE&TIME ON Date and time
LABEL ON Label
DATAAREA ON Data area value
CONDITION ON Measurement conditions
TRACE DATA OFF Trace data
OUTPUT WINDOW OFF Output window data used by program function
File Size
The file size differs depending on the data saved. Be sure to check whether sufficient
space is available before saving.
File Sort

You can sort the file list in ascending order by file name, file type, file date, or label.

Overwrite Method
If files of the same name reside in the save destination, you can select whether to
overwrite them or add the data.
OVER: Overwrites the file.
ADD: Adds the data to be saved to the existing file data.
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7.6 Saving/Loading Analysis Results Data

Data Format
You can save in ASCII format.

DT7
Saves as text data.

CSsv
Saves the file in CSV (comma separated value) ASCII format.

Data Format
DT7 format is as follows.

"75DAT " Label

2016 Apr 07 16:42 } Date/time of save

"<NF ANALYSIS> TH:20.00dB MODE DIFF:3.00dB OFST(IN):0.00dB OFST(OUT):0.00dB"

" A_ALGO:AUTO-FIX F_AREA:AUTO M_AREA:--- F_ALGO:LINEAR [R:50.0GHz"
"NO. WAVELENGTH INPUT LVL OUTPUT LVL ASE LVL RESOLN GAIN NF"

" [nm] [dBm] [dBm] [dBm]  [nm] [dB] [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 -10.0 dBm"

"LSCL 10.0"

"RESLN 0.100" Measurement condition parameter

"AVG", 1

"SMPL 2001"

"HIGH 2"

"NMSK OFF" -

1541.6700, -23.200 Sampling point portion of the waveform data
........... | (wavelength and level value)

Header and data
analysis results
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7.6 Saving/Loading Analysis Results Data

CSV format is as follows.

75DAT2 Label
TEST
2016 Apr 07 16:42 Date/time data saved

<NF ANALYSIS>
THIdB],20.00

MODE DIFF[dB],3.00
OFST(IN)[dB],0.00
OFST(OUT)[dB],0.00
A_ALGO,AUTO-FIX
F_AREA,AUTO
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 Measurement condition parameter
LSCL,10.0
RESLN,0.100
AVG,1
SMPL,2001
HIGH 2
NMSK,OFF

Analysis results
header
and data

1541.6700, -23.200 j Sampling point portion of the waveform data (wavelength and level value)

7-40

IM AQ6376-01EN



7.7 Saving/Loading Program Data

Procedure

Programs created with the program function are saved in binary format.

A CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 7.1) before removing it.

French

A ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Setting the Type of the File to Be Saved to PROGRAM
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the PROGRAM soft key. PROGRAM is selected, and the screen returns to
the previous stage.

4. Press the WRITE soft key to display the program list and file list.

Program list
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7.7 Saving/Loading Program Data

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).
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Selecting a Memory Number to Save

6. Press the CURSOR soft key, then set the cursor selection to UP (on the program

list side).

7. Select the program number of the data to save using the rotary knob, arrow keys,

or numeric key pad.

YOKOGRWA @

WRITE : PROGRAM NO.O1 TO FILE

PROGRAM L15T

PROGRAT NAME

anplel
@3[ Test_Program

FiLe name> | INT:PERRE, PGT

FILE NATE T TATE & TIFE == = T | F & SoRT
PRERA. PGY. <MEW FILE> FILE MAME]
ToTaL: leres Free: 14,807,040, WWAsrTes

— Selected program
number
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7.7 Saving/Loading Program Data

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form PXXXX.PG7 (where
XXXX is a serial number or saved date and time).
For creating a directory and sorting the file list, see the page 7-9.
For the auto file name, see section 7.3.
8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the file
list side). An underscore is displayed with the program number selected in step 7.

9. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

11 Follow the instructions in section 3.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

IYOKOGRWA ¢
URITE : PROGRAH NO.0L To FILE i
RoSRATTIST FL
=T PR T 55 Sets the file name
1 test1 1
02 samplel 2
gi Test_Program 2 CURSOR
5 ® Moves the cursor
6]
7|
28|
[uis]
10 1
11 1
12 1
13 1
14 14
v @j_ Creates a directory
FILE name> | [NT:~POABE. PGT ]
FILE NAME DATE & TIME LABEL /PROGRAM NAME FILE SORT 1 1
5 MEW FILE FILE NATE] Sorts the file list
ToTAL: 1FiLes FREE: 14,807,040, W0 evTes

Executing the Save
13. To overwrite an existing file, move the cursor to the file name to be overwritten.
14. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous menu.

15. When overwriting during a save, a confirmation message appears. Press the YES
soft key. To cancel the save press NO soft key.
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7.7 Saving/Loading Program Data

Loading a Program File
Setting the Type of the File to Be Loaded to PROGRAM

1. Press FILE.

2. Press the ITEM SELECT soft key. The soft key menu switches.
3. Press the PROGRAM soft key. PROGRAM is selected, and the screen returns to

the previous stage.

4. Press the READ soft key. The program list is displayed.
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File list
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Selecting the File to Be Loaded
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RETURN
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Proaram list

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

6. Press the CURSOR soft key, then set the cursor selection to UP (on the file list

side).

7. Select afile to load from the file list using the rotary knob or the arrow keys.

You can also press the FILE SORT soft key to sort the files. For more information,

see page 7-9.
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7.7 Saving/Loading Program Data

Selecting a Program Number to Save

8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the
program list side).

9. Select the program number of the load destination using the rotary knob, arrow
keys, or numeric key pad.

YOKOGAWA @
o
READ @ FILE TO PROGRAM NO.0Z
M Ex7
F1ie nave> [TNT:~ TEST2006. PGT ]
FILE A DATE & Tive [ Creeiprooren e |
PRGE00-PGT 20160301 B&: 1911 test]
PRGEQ1 . PGT 20160501 @5:19:11 samplet pp—
PRGEQR . PGT 2016-83-@1 BS:19:11 Test_Prosram
TESTOR06. PGT op16-03-B1 BSi20:30 samplel I3
ToTer:  Aeres cree:  14,806,690,056evTes |:|
r
[ PROGRAM LIST
IUE‘NO‘ PROGRAM MAME ExeC]
O IFILE SORT
FILE Mot

[ReTURN

Executing the Load

10. Press the EXECUTE soft key. The file is loaded and registered to the specified 7
program number.
. - (7
When the RETURN soft key is pressed, the file is not loaded. The screen returns 9
to the previous stage. é‘
~
Iy
YOKOGAWA ¢ [}
READ : FILE TO PROGRAM NO.02 rEreRY N
: - ExT] o
FILE name> [INT: TESTo06. PGT ] 3
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; FILE MNAME]
:
6
T
2
9 9
18 1
11 11
12 12
12 12
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[RETURN
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7.7 Saving/Loading Program Data

Explanation

Extension
The extension used when saving is as follows.
BIN (binary format): .PG7

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
For the auto file name, see section 7.3.
File name: PXXXX.PG7
XXXX'is a serial number from 0000 to 9999 or saved date and time.

Note

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension).

The following characters can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZ*

abcdefghijkimnopgrstuvwxyz{}

File Size
The file size is approximately 13 KB.

Data Format
Saves the file in binary format.

7-46 IM AQ6376-01EN



7.8 Saving Screen Image Data

Procedure

You can save the screen as an image file.

A CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 7.1 before removing it.

French

A ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Setting the Type of the File to Be Saved to GRAPHIC
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the GRAPHIC soft key. GRAPHIC is selected, and the screen returns to the
previous stage.

4. Press the WRITE soft key to display the file list.
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7.8 Saving Screen Image Data

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).
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Selecting the Color

6. Press the MODE soft key and specify B&W (black & white), COLOR, or PRESET
COL (only waveform markers in color).

nd
[F1
FILE Martg]

Mope

AL INRRAN

[ReTURN

Selecting the Color and File Format
7. Press the FILE TYPE soft key to select BMP or TIFF.

eroRY
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et 20160301 B8:20:58 v

[YOKOGAWA ¢

7
0228

Toter: 2lrries Free: 14,805,098, 496evTes RETURN
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7.8 Saving Screen Image Data

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form GXXXX.BMP or
GXXXX.TIF (where XXXX is a serial number or saved date and time).
For creating a directory and sorting the file list, see the page 7-9.
For the auto file name, see section 7.3.

8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the file
list side). An underscore is displayed with the program number selected in step 7.

9. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

11 Follow the instructions in section 3.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

o
URITE © GRAPHIGS TO FILE I
FILE Nerve> [INTi~GOPRD. BIP | |NfFice nare .
e e Save & T e e e - Sets the file name
; F 7
e

223
B e
TIFF|

Creates a directon

Sorts the file list

YOKOGAWA ¢

/0301

Toter:  2lenes Free: 14,805,098, 496 5vTes RETURN

Executing the Save

ejeq Buipeo/buineg [EN

14. To overwrite an existing file, move the cursor to the file name to be overwritten.
15. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous stage.

16. When overwriting during a save, a confirmation message appears. Press the YES
soft key. To cancel the save press NO soft key.

YOKOGAWA ¢

WRITE : GRAPHICS TO FILE

FILe name> [INT: -GAO2E. BIP I

FILE NATE

CAEEL PROGRAM 1AM

o
2

[make
DIRECTORT

LE NAME]

DOE RO EE0RE00 RS0 R

[exemuTe

o

n

FiLe somT
FI

Totar:  2lrres Free: 14,805,098, 496 eyTes

IM AQ6376-01EN 7-49




7.8 Saving Screen Image Data

Explanation

Extensions
The extensions used when saving are as follows.
BMP (bit-mapped format): .BMP
TIFF: TIF

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
For the auto file name, see section 7.3.
File name: GXXXX.BMP or GXXXX.TIF
XXXX is a serial number from 0000 to 9999 or saved date and time.

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension).

The following characters can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

Color
You can save the file in black and white or color. If set to PRESET COLOR, only
waveforms and markers are displayed in color; all other items (e.g., soft keys, grid, text,
background) are displayed in black & white.

Data Format
You can save the file as a bit-mapped (BMP) or TIFF file.

File Size
The file size differs depending on the data format and color specified.
BMP (color): Differs depending on the display color.
BMP (B&W): Approximately 52 KB
TIFF (color): Approximately 412 KB

TIFF (black & white): Approximately 52 KB
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7.9 Saving/Loading Template Data

Procedure

You can save or load template file in CSV format.

A CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 7.1) before removing it.

French

A ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Setting the Type of the File to Be Saved to TEMPLATE
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the TEMPLATE soft key. TEMPLATE is selected, and the screen returns to
the previous stage.

ejeq Buipeo/buineg [EN

4. Press the WRITE soft key to display the template list and file list.

Template list

[YOKOGAWA %

=
i}
3
3

RY

[remPLaTe
tuw Ine

TereLATE ZIST

R1TE
URITE : TEMPLATE To FILe gippem LIniT Liney
J TENPLATE WAE] GATA PoTNT Tree SRAPeL [ ETART Wirmy | Ster ettt | [Fiie vene

UPPER_LIMIT 3 ABSOLUTE YPE B 1617, 1A 170, A
LOWER LIMIT 3 ABSOLUTE TYFE A 1600, 000 1700. 608

ITEM SELECT TARGET ABSOLUTE TYPE A

TEMPLATE

e sgn_gcj

FILE nave> [[NT: T3, CSU ]

FILE WATE

CAEEL DROGRAM TAME

‘ ‘ [Te ]
TEM0D., WJT
MEMBAT . CSU
MEMB@1 . W7

46~ AABETE OPTICAL SPECTRU
9 -/ ABB3TE OPTICAL SPECTRU

] o IC
= SF 17
oor % R
= mm .1
153 3
I} B =
g g
a B
Bl 2

More 272 J ‘ ‘ exEcuTE

MEMRe . WUT 20168208 @9:24:52 < MOG3T6 OPTICAL SPECTRU
oo - oo - HIETeR4, WUT 2016-@2/27 19:50:19 -~ AGBIT6 OPTICAL SPECTRU
55 Sromace [=E sToRace] Taan. ¢sl 2016-03-01 12:52:43
To@a1 . C30 20160381 12:52:43
Toge2. CsU 20160381 12:52:43
Fie F1Le
oPERaTION oPERAT 10N
LE NATTE]
More 1.2
7

m z T z
2 £ ful a
[ = 2 2
n fol | o & 3
X m

z

]

o iz

B

= I3}

9 Il %) 9

\

‘ Totar:  Oriies \ Fres:  14,804,283,3%06vres | [remurn

\

\ File list

LRETURN ‘ LRETURN ‘

!
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7.9 Saving/Loading Template Data

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

e

m T S =
b4 2 EH ful
m £ EES 2
a m mm 3
c o a
5 @ 9 B 2
m o o =i
i a a
| El 2 m
S 9 e

FILE NaME

uePEr
SFILE

FILE NAIEJ

LRI TE
e

[RETURN

Selecting a Template to Save

6. Press the @@@@->FILE soft key (where @@@@ is UPPER, LOWER, or
TARGET). The template selection screen appears.

7. Press the soft key corresponding to the template to be saved.

Selected template

/
VOKOGRWA # /
WRITE : TEMPLATE TO FILE CUPPER LIMIT LINE)/ b
N
TENLATE LIBT 7
ToELTe e DaTe poTT e S e o T | e e
TPECR LITTT 3 VEE T700 000
LOWER LIMIT 3 ABSOLUTE TYRE A 166@. 1008 1780, 6@
TARGET AESOLLTE TYPE A F—
- SEIE

F1ie neres [TNT~T0003. 03U ]

FILE NAME

LABEL/DROGRAM NATTE

<7 AEB3TE OPTICAL SPECTRI
<7 ABB3T6 OPTICAL SPECTRL |:|
<7 AEB3TE OPTICAL SPECTRII

. - BB6ETE OPTICAL SPECTRU o
TRRA. CSU 20160301 12:52:43 DTRECTCRY
Tea1.csu 2016-03-01 12:52:43
Teeaz. csy 2016-03-01 12:62:43 7

FILE SoRT
FILE NAME)

e

” s
B < I
ToTani  Ornes Frec: 14,804,083 300evtes | [reToRn
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7.9 Saving/Loading Template Data

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form TXXXX.CSV (where
XXXX is a serial number or saved date and time).
For the auto file name, see section 7.3.
For creating a directory and sorting the file list, see the page 7-9.
8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the file
list side). An underscore is displayed with the program number selected in step 7.
9. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.
10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.
11 Follow the instructions in section 4.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

YOKOGAWA @

=
i}
2
3
3
2

WRITE : TEMPLATE TO FILE (UPPER LIMIT LINE)
T o

TEMPLATE LIST

TEETTE T DT o e T A T NS | (e )
TOOER LT 3 ESOUNIE 10 & — [e0p.000 [T 0D \—j— Sets the file name
LOWER LIMIT 3 ABSOLUTE TYPE A 1608, 06a 1708, 008
TARGET ABSOLUTE TYPE A

- Seice

F1Le name> [INT:~ 10003, CSY ]

FILE NAME TATE & TIME LAGEL /PROGRAN NAFE

[Ta0n3 I T
EM2ad., LT 2016-U2-28 W 45 /7 ABB3TE OPTICAL SPECTRU
EMPA1 . CSV 2016-@3-@1 1

EMAT1 . LT 201682728 Q! 49 /- AEB3TE OPTICAL SPECTRU

EM2@2 U7 2016-02-28 O 52 /- AEB3TS OPTICAL SPECTRU

. <7 ARE3TE OPTICAL SPECTRU

BiREcTorr Creates a directory

FILE sorRT

Sorts files

FILE NAME]

=
EEr
ERED
S8t
Sl
B288
S
e
GieeE
5
-
eitele]
ey
220D
SSae
SR8
R
S
ESt0

ToTAL: IFrLes Free: 14,804,283, 3926vTes

Executing the Save
13. To overwrite an existing file, move the cursor to the file name to be overwritten.
14. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous stage.

15. When overwriting during a save, a confirmation message appears. Press the YES
soft key. To cancel the save press NO soft key.

YOKOGAWA &

=

URITE : TEMPLATE TO FILE (UPPER LIMIT LINE}

TEMPLATE LIST

TEMPLATE MAME| DATA POINT
UPPER LIMIT
LOWER LIMIT
TERGET

START WLLrm)
1670 DA
1608. @0a

'STOP_WLLrm) FiLe nare
17 0
1700. 288

ABSOLUITE
ABSOLUTE
ABSOLUTE

E
o
2
E

upPER

- SETER
FiLe nares [[HT:T0003.C5U ]
1 e e EroE AT

i WU L4677 BAB3(6 UPTICAL SPECTRD

MENBE . CSL 281683781 121531 12

HENBE WU 2B16/82/28 B9ipd 49~/ FOBITE OPTICAL SPECTRU

HENREE  WUT 30168225 BoiE4:E2 - pAGETE QPTICAL SPECTRL

HEH@Rd . WOT 20168257 19:58:10 - OGETS OPTICAL SPECTRU e

TR CSU 2B16/83/01 12150143 i crorr

TERB1 C5U 2916/83-81 12160143

TERB2. C5U 2B16/83B1 12752} 43 P
FiLe sorT

FILE Ml
ToTa:  Gries Fres: 14,804,285, 5%0e e | [reromn

K
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7.9 Saving/Loading Template Data

Loading a Template File

Setting the Type of the File to Be Loaded to TEMPLATE

1
2.
3

Press FILE.
Press the ITEM SELECT soft key. The soft key menu switches.
Press the TEMPLATE soft key. TEMPLATE is selected, and the screen returns to

the previous stage.

Press the READ soft key. The template list is displayed.

[rerpLATE
LocaIng

L
[ ]
L
L
[

More 272

R

More 12 J

E;mw | [ReTURN

File list
[YOKOGAWA &
WRITE reoRT
READ : FILE TO TEMPLATE <)/ppgn LinIT Line>
A7)
eAD Fiie nave> [TNT MDD, WY ]
e T
0 7 [CaL R
T e MEMBR? LT 20160228 89 S - (06376 OPTICAL SPECTRU SRR
TEMPLATE MEMBEE . WUT 20160008 B9:54:C2 ~ AQE3TE OPTICAL SPECTRU
E 20160207 19:50:19 ~ AGE3TE OPTICAL SPECTRU 7
70080, C5U 20160301 12:52:43
ToRa1 . CEY 20160301 15:52:43
Tewee. (30 20160301 18:52:43
- |:|
Ee L omace
Fie FiLe sorT
SPERATION
- FILE HerfE]
e
ToTer:  Beies crec: 14,804,201, 050evres
v
[ TEMDLATE LI1ST ]
— TETTLATE TeTE | DATA PO Tre ERIrArGL | START WLLrml | STer weirmt reen
Fies 3 FESOLLTE i3 1600 060 1700700 rerPeATe
LOWER LINIT 3 FBSOLUTE \PE A 1600. 060 1700. 808
|:| TARGET FBSOLUTE TIPE A
Template list

Selecting the File to Be Loaded

5.

Press the MEMORY soft key and specify INT (internal memory) or EXT (USB

storage medium). A file list of the selected medium is displayed.

6.

Select a file to load from the file list using the rotary knob or the arrow keys.

You can also press the FILE SORT soft key to sort the files. For more information,
see page 7-9.

YOKOGAWA ¢

READ =

FILE TO TEMPLATE {UPPER LIMIT LINE)

1
==
ExT

FILE NAME>

INT: ~TRB0R. CSU

TEM@@a. WJT
TMEMA@1, C3U
TMEM@RL, WUT
MEMA@2 . WUT
HMEM W7
[T U
Taa1 . Csu
Tea2. CsU

FILE HarE

DATE & T

LAEEL /PROGRAM NAME

[
~7 AQE3TE OFTICAL SPECTRU

<7 AQB3TE OPTICAL SPECTRU
<7 AOB3TE OPTICAL SPECTRU
<~ A0B3TE OPTICAL SPECTRU

2016-/@3-@1 12:52:43

I \—‘

FiLe sort
FILE NAIEJ

=

te]

ToTaL:

FiLes

FReE:

v

14,804,221, 952vTes

TEMPLATE LIST

UPPER _LINMIT

LOWER LIMIT
TARGET

— Sorts files
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7.9 Saving/Loading Template Data

Selecting a Template

8. Press the FILE->@@@@ soft key (where @@ @@ is UPPER, LOWER, or
TARGET). The template selection screen appears.

9. Press the soft key corresponding to the template to be loaded to.

[YOKOGAWA @

READ : FILE TO TEMPLATE (UPPER LIMIT LINE)

F1Le neres [TNT~ 10000, 03U ]

— FILE NarE T CATE & TIvE [ Leeeproaran A |
MEM2ED. WUT # AGBESTE OPTICAL SPECTRU
MEMA@1. CSU

MEMB@1 . W7 2016-02-28 B9 /7 AEB3TE OPTICAL SPECTRLI
IMEMB@E2. W7 2016-02-28 B9 <7 ABB3T6 OPTICAL SPECTRL
IMEIDR. 0227 (06376 OPTICAL SPECTRU

(100!
1831 . CSU
Tev2. csU 2016-03-01 12:

TOTAL: BrILEs Free: 14,804,001, 952evTes
v
I TENPLATE LIST ]
STop_wtnm?
17
LOWER LIMIT ABSOLUTE TYPE A 1600.000 1700
TARGET ABSOLUTE TYPE A

Executing the Load

10. Press the EXECUTE soft key. The file is loaded as the specified template.

When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.

YOKOGAWA ¢

READ : FILE TO TEMPLATE <UPPER LIMIT LINE)

FILE nave> [[NT: TR, CSU ]

FILE Nare T DATE & TIvE [ LAEEL/PROGRAM MAME

TIENEDR . WJT #7 ABETE OPTICAL SPECTRU
TEM@R1 . C8U
MEMBAT . LWUT <7 AABZTE OPTICAL SPECTRU

ARB3TE OPTICAL SPECTRU
(6376 OPTICAL SPECTRU

MEMBER . LUT
MEDR4 . U7

i
10001 .C3U 2016-03-81 1
TeaR2. CsU 20160301 12:
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ToTaL: SFiLes Free: 14,804,001, 952y es
v

[ TEMPLATE LIST

TEMPLATE NAaMe

LOWER LIMIT ABSOLUTE
TARGET ABSOLUTE TYPE A
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7.9 Saving/Loading Template Data

Explanation

Extension
The extension used when saving is .CSV.

File Name

You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.

For the auto file name, see section 7.3.
File name: TXXXX.PG7

XXXX is a serial number from 0000 to 9999 or saved date and time.

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The

maximum file name length is 56 characters (including the extension).
The following characters can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA
abcdefghijkimnopgrstuvwxyz{}

File Size
The file size differs depending on the data.

Data Format
You can save the file in CSV format.

Data Format

AQ6376 Header indicating the AQ6376,
TEMPLATE, Header indicating template data
TYPE,ABSOLUTE Template type (ABSOLUTE or RELATIVE)
EXTRAPOL,A Extrapolation type (A, B, or NONE)

1550.000,-10.00 Data starting with the smallest wavelength
1560.000,-20.00 Sorts up to 50001 points of data

1540.000,-20.00 :| Wavelength and level data
Template Types
The following types of templates are available for saving or loading.
UPPER: UPPER LINE
LOWER: LOWER LINE
TARGET: TARGET LINE
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7.10 Saving and Loading Logging Data

Procedure

A

A

You can save and load logging data and the corresponding trace waveforms.

CAUTION

Do not remove the USB storage medium or turn off the power when the USB
storage media access indicator is blinking.

Doing so may damage the USB storage medium or corrupt its data.

Before you remove a USB storage medium, be sure to follow the procedure in
section 7.1 to make the USB storage medium ready to be removed.

French

ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Setting the Type of File to Save to LOGGING

1. Press FILE.

2. Press the ITEM SELECT soft key. The soft key menu changes.
3. Press the MORE 1/2 soft key.
4

Press the LOGGING soft key. LOGGING is selected, and the menu returns to the
FILE level.

5. Press the WRITE soft key. A file list appears.

H omiTe J

toGG NG H REaD

1Ten seLeoT
LOGGING

\:smwms

s = i T
T 5 il kil
25 o = 2
fiol | o % & 5
=) m
R
R}
[ ==
nelsS m
=0
6 9

LI

=l
Iz
=
m

[Rerove
USE " SToRaGE|

FiLe
OPERATION

More 2.2

MORE 1.2

) T =
S EH @
T ar s
mn am 3
= i
3 i

s} 5

g a

z S

o

9 il

[RETURN LRUURN
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7.10 Saving and Loading Logging Data

Selecting the Storage Medium
6. Press the MEMORY soft key to select INT (internal memory) or EXT (USB storage

media).

The file list of the selected medium appears.

YOKOGRWA @

WRITE : LOGGING TO FILE

MEMORY
EXT|
Frie name [\ User - LBOIE. LGT | | FiLe nare
FILE TArE LASEL /PROSRAN NAFE
TEW F 1L
L FB. CSU 2016-82/03 09 2
Logging_DFE, LGT 2016-02/8% g
[DGGINGu Tt iPeak.CSU
e o
LOGGING-PEAK, LGT
i
Trace oata
Save
il
“
BIRECTORY
[FILE =oRrT
FILE NAME]

2016-02-18

LOGGIMG-WDI. CEU
LOGGING-WDM. LGT

ToTAL: SFiLes Fres: 03,303,357, 440evTes [RETURN

Entering the Name of a File to Save
If you do not specify a file name, the files will automatically be assigned the name
LXXXX.LG7 (where XXXX is a serial number or saved date and time).
For instructions on how to create directories and sort the file list, see page 7-9.

For the auto file name, see section 7.3.

7.

8.

9.
10.

Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

Press the FILE NAME soft key. The text entry window and corresponding soft key
menu appear.

Follow the instructions in section 3.3 to enter a file name.

Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous level.

NEW FILE

MeroR? ‘

EXT|

[FILE nare
[csv_paTa
Save
M
[TRece DaTA
SAvE
M|
KE

e I
DIRECTORY

[F1
FILE NAME]

[ReTURN

YOKOGAWA &

URITE : LOGG[ING TO FILE

FILE NaME> |~ [ser~ LOORA. LGT

FILE NArE

o0, LG
Logging_DFB. CSU

DaTE| & TInE [ ABEL/PROGRAN NAME
NEW FILES
2016-U2/83 BI:17:52

Loggi s DFB. LGT 2016-02/83 B9:17:43 IHEERT
LOGGINGAT 1T jPeak. C8y 20160218 11:59:02
LOGGING 1t iPeak (67 20160518 11:59:02
LOGGING-PEAK, CSU 20160518 11:63:00 e
e WABCDEFGHIJKLITNOPARSTULRYZ 1" H3%R O kb, — 2§ <=>?
moaaing]  abedefghijkimnoparstuvixyz ANIA_~(1} 0123456789
= .LG’?‘
=
:;Lg nare]
Toter:  Oriies cree: 93,065,443 1%evies | [oances
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7.10 Saving and Loading Logging Data

Configuring to Also Save Data in CSV Format When Logging Data Is Saved

11. Press the CSV DATA SAVE ON/OFF soft key to select ON (save) or OFF (not
save).

Configuring to Also Save the Temporarily Saved Waveform Data When Logging
Data Is Saved

12. Press the TRACE DATA SAVE ON/OFF soft key to select ON (save) or OFF (not
save).

If you don’t save the waveform data, it will be deleted when data logging is
restarted.

Saving the File

13. To overwrite an existing file, move the cursor to the name of the file you want to
overwrite.

14. Press the EXECUTE soft key. The file is saved.

If you press the RETURN soft key, the data will not be saved. The menu returns
to the previous level.

15. When overwriting a file, a confirmation message appears. Press the YES soft key.

To cancel, press the NO soft key.

YOKOGAWA &
MeroRY
WRITE : LOGGING TO FILE

EXT]
FiLe name> [ser~ LOGGING-WDIT, LGT I Fre e
1828, L&7 <NEW FILE” P
Loggli N9 _DFB. CSU 2016-02/03 097 17:52
Loggli ngDFE;, LGT 2016-02-03 8%:{T:43
LOGGINGTIu |t {Peak.CSU 2016/02-18 11:59:02
LOGGING-flu ]t iPeak. (BT 2016/02/18 11:50:02
LOGGING-PERK. CSU 2016/02-18 11:53:22 = oara
LOGGING-PEAK, LGT 2016-02-18 11:53:20 e

N

LOGGING=-WDM. CSU 5016,05.18_10:53:56
GT 20140218 6

[TrRace
EAYS

T
N

Select an existing file.
FT1F NAME

ToTel: IriLes Free: 93,268,443, 136vTEs RETURN
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7.10 Saving and Loading Logging Data

Loading Setting Data
Setting the Type of File to Load to LOGGING

1.

2.
3.
4

Press FILE.

Press the ITEM SELECT soft key. The soft key menu changes.

Press the MORE 1/2 soft key.

Press the LOGGING soft key. LOGGING is selected, and the menu returns to the

previous level.

Press the READ soft key. Afile list appears.

B
3
5
m

ermnu.\rs

‘ | v J |
Loas NG H ReaD

READ

ITEM SELECT
GRAPHICS)

d

1Ten EELEC]

LOGGING]

AUTO FILE
NArE

DATE|

[Rerove

REHOVE
USE SToRAGE USe STorace

FiLe [Fre
OPERATION lORERAT TON

|
|
-
|

MORE 12

voRe 202 ‘

b | 1] ]

ITEm
seLecT

RETURN LREWRN

Selecting the File to Load
6. Press the MEMORY soft key to select INT (internal memory) or EXT (USB storage

media

~

The file list of the selected medium appears.

Using the rotary knob or arrow keys, select the file you want to load from the file

list.

You can sort the files by pressing the FILE SORT soft key. For the operating

procedure, see page 7-9.

YOKOGAWA 4

READ : FILE TO LOGGING

FiLe naver [SUserLoga ng_DFB. LGT ]

FILE NAME DATE & TIME LAGEL/PROGRAN NAFE
Logging DFB. [GT P 43
LOGGING-T1t iPeak. LGT 2016 15902
LOGGING-PEAK, LGT 2016-02-18 11:63:22

LOGGING-WDM. LGT 2016-/02-18 1@:58:56

EMORY

1NTR=1
[FrLe sorT
FILE NL‘M

[execume

ToTaL: 4FiLes Fres: 03,473, 435,648y Tes

[ReTURN

7-60

IM AQ6376-01EN



7.10 Saving and Loading Logging Data

Loading the File

8. Press the EXECUTE soft key. The file is loaded.
If you press the RETURN soft key, the file will not be loaded. The menu returns to

the previous level.

YOKOGAWA ¢

READ :

S
i}
2
3

RV

JIi

FiLe nares [y User-Logging DFB. LGT

Logging_DFE. LGT
LOGGING-TTu1t iPeak. LGT
LOGGING-PEAK, LGT
LOGGING-HDM. LGT

[ AEEL/PROGRAN NAME

Select a file.

ToTaL: dries

93, 473,435,648 vTES ReTURN

Description

You can save logging data to the internal memory or USB storage media and also load

logging data saved previously.

Extension

The file name extensions of logging data are shown below.

LG7 (binary format): .LG7
CSV (ASCII format): .CSV

Logging data saved to CSV format cannot be loaded into the AQ6376.

If waveform data is also saved (TRACE LOGGING is set to ON), waveform data will be
included in the LG9 file, and thus the file size will be large.

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.

For the auto file name, see section 7.3.
File name: LXXXX.LG7 (or .CSV)

XXXX is a serial number from 0000 to 9999 or saved date and time.

Note

For file names, use characters that are allowed by MS-DOS.
The maximum number of characters that you can use for file names is 56 (including the

extension).

The characters that you can use are shown below.

#$%8()-
0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijkimnopgrstuvwxyz{}
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7.10 Saving and Loading Logging Data

Sorting Files

You can sort the file list in descending order by file name, file type, date, or label.

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.
The approximate file size when waveform data is saved along with logging data is shown

below.

File size = (number of waveform samples) x (logging measurement count) x 4 (bytes)
+ logging data (approx. 100 MB max.)

CSV Data Format

CSV data is saved in the following format.

Header

75 LOG1

File header

// AQ6376 OPTICAL SPECTRUM ANALYZER //

Label (57 characters)

SIN

Tk kkkkk

Instrument number

Software Version

Rxx.xx

Firmware version

Waveform Condition Parameters
The waveform condition format is the same as that of the waveform file.
See section 7.3, “Saving and Loading Waveform Data.”

Logging Condition Parameters

INTERVAL 1 Measurement interval

DURATION 00.01.59.59 Measurement duration

COUNT 1 Measurement count

START TIME 2016 Apr 1 10:30:15 Measurement start time

END TIME 2016 Apr 2 10:30:15 Measurement end time

REF NUM 1 Reference data position for relative value display

Measured Data

+ WDM analysis

NUM Time(sec) CH WL[nm] POWER[dBm] |SNR[dB]
1 0.0 1 1548.065 -20.071 42.131
* MULTI-PEAK analysis
NUM Time(sec) CH WL[nm] POWER[dBm]
1 0.0 1 1506.822 -27.715
+ PEAK analysis
NUM Time(sec) WL[nm] POWER[dBm]
1 0.0 1577.848 -56.466
+ DFB-LD analysis
NUM [Time |PEAK |PEAK [SMSR |OSNR |CENTER |SPEC |POWER [OFFSET |SIGMA [K SIGMA
(sec) |WL LEVEL |[dB] |[dB] |WL WD |[dBm] |[nm] nm] |inm]
[nm] [dBm] [dB] [nm]
1 0.0 |1530.332|9.888  [59.637 |63.203 |530.3322 |0.0968 [10.013 |-0.99 0.0139 (0.0278
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7.11 Creating Files

Procedure

You can change file names, copy files, and perform other file manipulations.

A

CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 7.1) before removing it.

French

A

ATTENTION

Ne retirez pas le dispositif de stockage USB et ne coupez pas l'alimentation lorsque
le voyant d'acces au dispositif de stockage USB clignote.

Cela risquerait d'endommager le dispositif ou les données se trouvant sur ce
dernier. De plus, toujours faire passer un support de stockage USB a I'état de
retrait en toute sécurité (en suivant la procédure figurant a la section 7.1) avant de
le retirer.

Selecting Medium of the File
1. Press FILE.
2. Press the FILE OPERATION soft key. The file operation menu is displayed.

3. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

ejeq Buipeo/buineg [EN

[VOKOGAWA 4 |
uRTTE memoRY
FILE OPERATION
J INTRE
RerD FILE name> [ [NT:-GRAAA, TIF ‘ ———
' o R eLe dEa
_ A3 Heh < >
1TEM SELECT] Aa53T0, exe 2016-02-08 15:34:E8
GRAPHICS cal.ini 20160301 17:00:39
4 Deege. Csu 20160228 £0:30:13
o DATA.DTT 2016/02-28 19:34:31
[Nt error.log 2016-83-01 1
IR DATE GEORD. P 20160228
Geeat. 5P 6-02
|:| aeage

raE -
USE Srorace]

Fie
oRERaTION

) ] EE Fl ]
- = SE g
PElm i3 T
mm| = m mm 2
atl e 5}
S0|m g B
2 g
= 3 3
£ 3 2
=
q St 9 9 q

@381 10:36:49

Totar:  TOFies

FREE:

K]
=
f

=)

]

=]

©

o

]

Ad
14,801,989,638 v Tes

3

K
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7.11 Creating Files

Selecting the File/Directory

4. Select a file or directory using the rotary knob or the arrow keys. To move to
a directory, select the directory and press ENTER. The instrument moves to the
selected directory.

Select ".." and press ENTER to move up one directory.

Displays the name of the selected file/directory

When setting a file name, the name is shown
FILE names [INT:~DIR_12~GAAA1. BIP ]

FILE NAME T TATE & TITE O =0 e T = | M d t
. gegrpoE o ove one dlrecory b
DATA.DTT 2016-02-28 19: 1 — i

e, ErP 20160228 11 5 DIreCtory

GARR 1 . BMP 21603

GARE2 . Br1P 2016-83-01 19 2

Gang3. BrP 2016-03-01 19:18:06

Thumbs.db 20160301 19:18:42

Selecting All Files
5. Press the FILE SELECT soft key. The file selection menu is displayed.
6. Pressthe ALL SELECT soft key. All files are selected.
Press the ALL CLEAR soft key to clear the file selection.

MEMOR: s SELECT
1T

‘

o

RENAME ‘

Mae
DIRECTORY

FILE SoRT
FTIFE NAMFE

FILE
seLecT

RETURN

Deleting a File/Directory

5. Select a file or directory to delete using the procedure in step 4.
6. Press the DELETE soft key. A deletion confirmation message appears.
7. Press the YES soft key. The selected file or directory is deleted. Press the NO soft

key to cancel deletion of the file or directory. The screen returns to the previous
state.

[YOKOGRWA @

FILE OPERATION

FiLe nene [INTEDIR12 ]

I FILE WAE

[
[

CATE & TIHE 0 o N =
R

T
&
§

g i
i} Ju}
| 2
E n 3
I 2
niE 2

=

m

B

B

L6%e
cal.ini
DRARA . CSU
DATA.DTT
error. 1og
Gaaea. 8P
Goega. TIF
GAART . BHP
GOER1. TIF
Gaae2.

cerecr Gag13.

) T T
2 25 i}
nr % 2
I & am £
= o 3
m oo B L
<1 g
=z 3 a
£ 13 2
=
9 Sl 9 9
o
=]
=
=
3

Goe15

G2a16 R3] 14:40

Goe1T 4 TELETE

ggg%g d e e U SUTE ?

Goese 8381 10:36:04

Goeet /83/81 10:36:49 v
ToTeL:  BOries Fres: 14,802,173, 9526vTes
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7.11 Creating Files

Copying a File/Directory
5. Select a file or directory to copy using the procedure in step 4.
6. Pressthe COPY soft key.

7. Display the copy destination file list using steps 3 and 4. If the copy source and
copy destination media are not the same, press the MEMORY soft key to select
the copy destination medium.

8. When pasting to the same name, press the EXECUTE soft key. The selected file
or directory is pasted.

When pasting under a different name from the copy source, press the FILE NAME
soft key. The text entry window and corresponding soft key menu are displayed.

9. Follow the instructions in section 3.3 to enter a file name.

10. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

11. Press the EXECUTE soft key. The data is pasted under the specified file or
directory name. Press the CANCEL soft key to cancel changing of the file or
directory name.

Note

When pasting in the same directory as the copy source, change the name before pasting.

Name of copied file/directory Name of file/directory to be pasted
\
YOKOGAWA @ \
ExT] lr Fie peeRaTion [ T
comy FroM> [NT:GEOER. TIF

corv 7o [INT:~GADER. TIF |
FILE NATE T DATE & TIE [ Creei rrooret NArE_ [&
11757 DTRECTORT
: <DIRECTORY>

|

Paste under a

DIR_T 2016031

DIR_12 i
AAB3TE, ox0 216 Tortsh separate name
1

ronono
ISl
o
S
Ialste
Sns

e
L
=
o

[REMAME
n
DIRECTORY
F1Le sorT

FILE MAME)
i
lseCecT

=
=
o
=
"

of
=
-
s
S
=
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Execute the paste

X :36:04
. 136 Ad
ToTer:  TOFILES Free:  14,801,989,6305vTes | [oancer
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7.11 Creating Files

Changing a File/Directory Name

5.
6.
7.

Select a file or directory name to change using the procedure in step 4.
Press the RENAME soft key. The menu for setting names appears.

Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

Follow the instructions in section 3.3 to enter a file name.

Press the DONE soft key. The file or directory name is confirmed, and the screen
returns to the previous stage.

. Press the EXECUTE soft key. The data is changed to the specified file or directory

name. Press the CANCEL soft key to cancel changing of the file or directory
name.

mmmm
1T =)

DeLeTE

)
ex1T CaNcEL

AT

ReMarE

[

Creating a Directory

5.

NS

© %

Display the directory file list for creating directories using the procedure in step 4.
Press the MAKE DIRECTORY soft key. The menu for setting names appears.

Press the DIRECTORY NAME soft key. The text entry window and corresponding
soft key menu are displayed.

Follow the instructions in section 3.3 to enter a directory name.

Press the DONE soft key. The directory name is confirmed, and the screen
returns to the previous stage.

. Press the EXECUTE soft key. A new directory is created. Press the CANCEL soft

key to cancel creation of the directory.

=
il
o
S
a3
2
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7.11 Creating Files

Sorting Files

Explanation

File/Directory Name

File Sort

5. Press the FILE SORT soft key. The file sort menu is displayed.

6. Press the soft key corresponding to the item by which to sort. The files are sorted
in ascending order by the selected item.

R
FILE NAME]

SECEeT J

When changing file/directory names, only use the characters allowed by MS-DOS for
file and directory names. The maximum file name length is 56 characters (including the
extension).
The following characters can be used in file names.

H$%E&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijklmnopgrstuvwxyz{}

You can sort the file list in ascending order by file name, file type, file date, or label.

IM AQ6376-01EN
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Chapter 8  Other Operations

8.1 Registering Soft keys

Procedure

N o=

N W

S

N

Press SYSTEM. The soft key menu regarding the system appears.

Press the USER KEY DEFINE soft key. A registration screen (USER KEY
DEFINE MODE) key is displayed.
To exit the soft key registration mode, press UNDO/LOCAL.

Press the panel key corresponding to the soft key to register.

Press the soft key to register. The name of the soft key you pressed is displayed
in the registered key display area of the registration screen.

Press USER. The soft key menu switches to the USER menu.

Press soft key into which you wish to register the soft key selected in step 4. It
switches to the name of the soft key to register. At the same time, the registration
key display area goes blank again. If a soft key has already been registered, it is
overwritten.

To clear a registered soft key, register a blank soft key using the same procedure.

W sHIFT
. @BAnm|

LeveL sHIFT]
0. 00adE

aveERacE
TIFES

Soft key registered —

EDITOR

) 0f )
3 BF ]
2 r )
g = g
o 20
: : a =5
k3 i
3 2
= El
g
Lz 1k

luser Kev

More 174

W T
3 i
W il
a u;
i} Z
k4 fi

USER KEY DEFINE MODE USER KEY DEFINE MODE

DEFINE KEV DEFINE KEY

-> [ ] -> e ->

To terminate the user key define mode, To terminate the user|key define mode,
press the <UNDO/LOCAL> key. press the <UNDO/LOCALp kew.

LA

The name of the soft key to
be registered is displayed

More 1,2

Note

.

)

In principle, only soft keys that are displayed after pressing a function key can be registered.
Subsequent soft keys cannot be registered. Soft keys that cannot be registered are not
displayed in the registered key display area.

Like the soft keys of other function keys, registered soft keys execute actions based on the
registered contents.

Explanation

Any soft key can be registered as one of up to 24 user keys.
Frequently used functions can be registered to a user soft key for easy access in the
USER menu.

IM AQ6376-01EN
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8.2 Data Initialization

Procedure

Explanation

=

Press SYSTEM. The soft key menu regarding the system appears.
Press the MORE 1/4 soft key to display 4/4.

3. Press the PARAMETER INITIALIZE soft key. The initialization item setting menu
is displayed.

N

4. Set the initialization type according to the items to be initialized.

o

Press the EXECUTE soft key. The initialization executes.
To cancel, press the CANCEL soft key.

perameTER ExEcuTE
cLERR

peramapaTA
cLEaR

[Rerove
USE sToRAGE|

foPT rCAL
AL T GRMENT

™
CAL 1BRAT 10N

WL sHIFT
@. eanm|

[coL pata
e

VERS [ON

[FerarETER
INITIALIZE

[resT mMope

[SHUT DoWN J

MORE 44 J [cancer LCANCEL ‘

You can restore all settings to their factory defaults.
The following four types of initialization are available depending on the items to be
initialized.

PARAMETER CLEAR

The parameter setting value of each function is initialized.

Waveform data of TRACE A - G is also initialized.

Use this to return the settings of the instrument to the already-known states.
PARAM&DATA CLEAR

Parameter setting values as well as data including MEMORY and PROGRAM are
initialized.

CAL DATA CLEAR

Alignment adjustment values and wavelength calibration values are initialized.
ALL CLEAR

Current parameter setting values and data as well as alignment adjustment values
and wavelength calibration values are initialized.
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8.2

Data Initialization

The initial values for each setting are shown below.

SWEEP
Function Initial Value Maximum Value Minimum Value
SEGMENT POINT***** 1 50001 1
SWEEP MKR L1-L2 OFF/ON OFF - -
SWEEP INTERVAL *****s MINIMUM=0 99999 MINIMUM=0
CENTER
Function Initial Value Maximum Value Minimum Value
CENTER WL **** ***nm 2450.000 3400.000 1500.000
CENTER FREQ ***.****THz 144.0000 200.0000 88.0000
CENTER WNUM **** ***cm-1 4804.000 6667.000 2941.000
START WL **** ***nm 1500.000 3400.000 550.000
START FREQ ***.****THz 88.0000 200.0000 32.0000
START WNUM **** ***cm-1 2941.000 6667.000 1078.000
STOP WL **** ***nm 3400.000 4350.000 1500.000
STOP FREQ ***.****THz 200.0000 256.0000 88.0000
STOP WNUM **** ***cm-1 6667.000 8530.000 2941.000
AUTO CENTER OFF/ON OFF - -
SPAN
Function Initial Value Maximum Value Minimum Value
SPAN**** *nm 1900.0 1900.0 0/05
SPAN FREQ***.**THz 112.00 112.00 0/0.01
SPAN WNUM **** *cm-1 3726.0 3726.0 0/0.5
START WL**** ***nm 1500.000 3400.000 550.000
START FREQ***.****THz 88.0000 200.0000 32.0000
START WNUM **** ***cm-1 2941.000 6667.000 1078.000
STOP WL**** ***nm 3400.000 4350.000 1500.000
STOP FREQ***.****THz 200.0000 256.0000 88.0000
STOP WNUM **** ***cm-1 6667.000 8530.000 2941.000
Onm SWEEP TIME**s MINIMUM 60 MINIMUM

IM AQ6376-01EN
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8.2 Data Initialization

LEVEL
Function Initial Value Maximum Value Minimum Value
FEF LEVEL LOG -10.0dBm 30.0dBm -90.0dBm
LINEAR 100pW 1000mW 1.00pW
LOG SCALE**.*dB/D 10.0,, ON 10.0 0.1
LIN SCALE OFF ] ]
LIN BASE LEVEL* *mW 0 REFx0.9 0
AUTO REF LEVEL OFF/ON OFF ; ;
LEVEL UNIT dBm / dBm/nm / dBm/THz dBm ] ]
Y SCALE DIVISION
Y SCALE SETTING AL ° ” °
REF LEVEL 8 12 0
POSITION *DIV
SUB LOG** *dB/D 5.0, ON 10 0.1
SUB LIN***/D 0.125 , OFF 1.250 0.005
SUB SCALE** *dB/km 5.0, OFF 10.0 0.1
SUB SCALE** *%/D 10.0,, OFF 125.0 0.5
OFFSET LEVEL* *dB 0.0 99.9 -99.9
SCALE MIN *.** 0.00 1.25 0.00
OFFSET LEVEL**.*dB/km 0.0 99.9 -99.9
SCALE MIN ***% 0.0 100.0 0.0
LENGTH****km 1.000 99.999 0.001
IAUTO SUB SCALE OFF/ON OFF ; ;
SUB REF LVL POSITION **DIV 5 10 0
SETUP
Function Initial Value Maximum Value Minimum Value
RESOLUTION @@@@nm 1 2 0.1
NORM/HOLD OFF ; ;
NORM/AUTO ON - -
NORMAL OFF ; ]
SENS/MODE MID OFF - -
HIGH1/CHOP OFF - -
HIGH2/CHOP OFF } -
HIGH3/CHOP OFF ; ]
AVG TIMES *** 1 999 1
SAMPLING POINT AUTO ON ] ;
SAMPLING POINT **** <SAMPLING '?lg’lh"gégg S 50001 101
SAMPLING INTERVAL *****nm <SAMPLING F\’/g’l'u"gé}:’; 0> SPAN/100 0.001
MEAS WL AIR/VACUUM VAC - -
SWEEP SPEED 1x/2x 1x ] ]
PLS LIGHT MEASURE OFF ] ]
EDGE RISE/FALL RISE ] -
RIGGER SETTING | PELAY s 0.0 1000.0 0.0
TRIG INPUT MODE****** SMPL TRG
TRIG OUTPUT MODE****** OFF
HORZN SCALE nm/THz nm ; ;
SMOOTHING OFF/ON OFF - -
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8.2

Data Initialization

ZOOM

Function

Initial Value

Maximum Value

Minimum Value

ZOOM CENTER WL **** ***nm

Center wavelength during
measurement of the trace that
was measured or read last

3400.000

1500.000

ZOOM CENTER FREQ ***.****THz

Center frequency during
measurement of the trace that
was measured or read last

200.0000

88.0000

ZOOM CENTER WNUM **** ***cm-1

Center wavenumber during
measurement of the trace that
was measured or read last

6667.000

2941.000

ZOOM SPAN WL**** *nm

Measurement span of the
trace that was measured or
read last

1900.0

0.5

ZOOM SPAN FREQ***.****THz

Measurement span of the
trace that was measured or
read last

112.0000

0.0100

ZOOM SPAN WNUM **** *cm-1

Measurement span of the
trace that was measured or
read last

3726.0

0.5

ZOOM START WL **** ***nm

Measurement start
wavelength of the trace that
was measured or read last

3399.950

550.000

ZOOM START FREQ ***.****THz

Measurement start frequency
of the trace that was
measured or read last

199.9950

32.0000

ZOOM START WNUM **** ***cm-1

Measurement start
wavenumber of the trace that
was measured or read last

6666.950

1078.000

ZOOM STOP WL **** ***nm

Measurement stop
wavelength of the trace that
was measured or read last

3000.000

1500.050

ZOOM STOP FREQ *******THz

Measurement stop frequency
of the trace that was
measured or read last

315.0000

88.0050

ZOOM STOP WNUM **** ***cm-1

Measurement stop
wavenumber of the trace that
was measured or read last

10433.000

2941.050

OVERVIEW DISPLAY OFF/L/R

R

OVERVIEW SIZE LARGE/SMALL

LARGE

IM AQ6376-01EN
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8.2 Data Initialization

DISPLAY
Function Initial Value Maximum Value Minimum Value
NORMAL DISPLAY ON - -
SPLIT DISPLAY OFF - -
TRACE A UP/LOW upP - -
TRACE B UP/LOW upP - -
TRACE C UP/LOW LOW - -
TRACE D UP/LOW upP - -
SPLIT TRACE E UP/LOW UP - -
DISPLAY TRACE F UP/LOW LOW - -
TRACE G UP/LOW LoOw - -
UPPER HOLD
OFF/ON OFF - -
HOLD LOWER HOLD
OFF/ON OFF - -
/I AQ6376 OPTICAL
LABEL SPCTRUM ANALYZER // - -
NOISE MASK ***dB OFF 0 OFF(-999)
MASK LINE VERT / HRZN HRZN - -
TRACE
Function Initial Value Maximum Value Minimum Value
ACTIVE TRACE A/B/C/D/E/IFIG TRACE A - -

VIEW @ DISP/BLANK

TRACE A=DISP, TRACE
B/C/D/E/FIG =BLANK

FIX@ TRACE B/C/D/E/FIG - -
No TRACE ,

MAXHOLD TRACEA,C,E,G . .
HOLD @

No TRACE ,

MIN HOLD TRACE B,D,F ) )
ROLLAVG * No TRACE , 2 100 2
CALCULATE Cc|LOG MATH @@@@ C=A-B(LOG), ON - -

@@@@ |[LINMATH @@@@ C=A+B(LIN) , OFF - -
LOG MATH F=C-D(LOG), ON - -
CALCULATE F eeee (LOG)
LIN MATH @@@@ F=C+D(LIN) , OFF - -
LOG MATH @@@@ G=C-F(LOG), ON - -
LIN MATH @@@@ G=C+F(LIN) , OFF - -
NORMALIZE @@@@ G=NORM A, OFF - -
G=CRVFITA, OFF - -
THRESH **dB 20 99 0
CURVE FIT|5pERATION AREA
@@@@ | ALL/INSIDE L1-L2/ ALL - -
FITTING ALGO GAUSS - -
G=PKCVFITA, OFF - -
THRESH **dB 20 99 0
PEAK
CURVE FIT |OPERATION AREA
ALL / INSIDE L1-L2 / ALL - -
@@@@ | GUTSIDE L1-L2
FITTING ALGO GAUSS - -
SOURCE TRACE @ A - -
TRACE COPY
DESTINATION TRACE @ B - -

8-6
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8.2 Data Initialization

MARKER
Function Initial Value Maximum Value Minimum Value
MARKER ACTIVE OFF/ON OFF - -
SET MARKER | SET 1 1024 1
WL=3400.000 WL=550.000
LINE MARKER 1 OFF/ON OFF FREQ=200.0000 FREQ=32.0000
WNUM=6667.000 WNUM=1078.000
WL=3400.000 WL=550.000
LINE MARKER 2 OFF/ON OFF FREQ=200.0000 FREQ=32.0000
WNUM=6667.000 WNUM=1078.000
LOG=30.0dBm LOG=-90.0dBm
LINE MARKER 3 OFF/ON OFF LINEAR=1000mW LINEAR=1.00pW
LINE MARKER 4 OFF/ON OFF LINIIE_EIS=1300(ing LINLE?ACli:??J.(())pW
MAKER DISPLAY OFFSET/SPACING OFFSET - -
MARKER AUTO UPDATE OFF/ON OFF - -
MARKER UNIT nm/THz nm - -
SEARCH/ANA L1-L2 OFF/ON OFF - -
SEARCH/ANA ZOOM AREA OFF/ON ON - -
ADV MARKER ACTIVEON/OFF OFF
MARKER1 SELECT OFF
MARKER2 SELECT OFF
ADVACED MARKER MARKER3 SELECT OFF
MARKER4 SELECT OFF
BAND WIDTH 0.1 nm
PEAK SEARCH
Function Initial Value Maximum Value Minimum Value
PEAK SEARCH ON - -
BOTTOM SEARCH OFF - -
SET MARKER 1 1024 1
AUTO SEARCH OFF/ON OFF - -
MODE DIFF **.**dB 3.00 50.00 0.01
SEARCH/ANAL1-L2 OFF/ON OFF - -
SEARCH/ANA ZOOM AREA OFF/ON ON - -
SEARCH MODE SINGL/MULTI SINGL - -
MULTI SRCH SETTING THRESH **.**dB 50.00 99.99 0.01
SORT BY WL/LVL WL - -
ANALYSIS
Function Initial Value Maximum Value Minimum Value
THRESH LEVEL *.**dB 3.00 50.00 0.01
THRESH K 1.00 10.00 1.00
MODE FIT OFF/ON OFF - -
® THRESH LEVEL1 *.**dB 3.00 50.00 0.01
g ENVELOPE | THRESH LEVEL2 *.**dB 13.00 50.00 0.01
® K 1.00 10.00 1.00
|E THRESH LEVEL *.**dB 20.00 50.00 0.01
Q [RMS
= K 2.00 10.00 1.00
8 THRESH LEVEL *.**dB 20.00 50.00 0.01
o | PEAK RMS
2 K 2.00 10.00 1.00
THRESH LEVEL *.**dB 3.00 50.00 0.01
NOTCH K 1.00 10.00 1.00
TYPE PAEK/BOTTOM BOTTOM - -
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8.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
ALGO
— | ENVELOPE/THRESH/RMS/PK-RMS THRESH ) .
5 | THRESH ****dB 20.00 50.00 0.01
2 |THRESH2 **.**dB 20.00 50.00 0.01
g K 1.00 10.00 1.00
" | MODE FIT OFF/ON OFF - -
MODE DIFF ***dB 3.00 50.00 0.01
o« | SMSR MODE SMSR1/SMSR2/SMSR3/SMSR4 SMSR1 - -
2 [SMSR MASK ****nm 0.00 99.99 0.00
| MODE DIFF **.**dB 3.00 50.00 0.01
ALGO RMS/PK-RMS RMS - -
ol 2 THRESH 20.00 50.00 0.01
E'a' r |K 2.00 10.00 0.01
o MODE DIFF 3.00 50.00 0.01
o
§ SPAN 0.40 10.00 0.01
2
MODE DIFF 3.0 50.00 0.01
NOISE ALGO PIT - -
NOISE AREA AUTO 10.00 0.01
Z |MASKAREA - 10.00 0.01
% B |FITTING ALGO LINEAR - -
® NOISE BW 0.10 1.00 0.01
% SIGNAL POWER PEAK - -
%J INTEGRAL RANGE 10.0 999.9 1.0
ALGO
S E ENVELOPE/THRESH/RMS/PK-RMS PK-RMS ) .
2 = | THRESH **.**dB 20.00 50.00 0.01
< = | THRESH2 ****dB 20.00 50.00 0.01
< % K 2.00 10.00 1.00
& | MODE FIT OFF/ON OFF - -
® [MODE DIFF ***dB 3.00 50.00 0.01
E éll:l?/gLOPE/THRESH/RMS/PK-RMS PK-RMS ) )
ﬁ THRESH ** **dB 20.00 50.00 0.01
g THRESH2 ****dB 20.00 50.00 0.01
5] = K 2.00 10.00 1.00
& % MODE FIT OFF/ON OFF - -
= | MODE DIFF *.**dB 3.00 50.00 0.01
25
B % OFFSET LEVEL *.**dB 0.00 10.00 -10.00
Fa
ALGO
ENVELOPE/THRESH/RMS/PK-RMS PK-RMS ) .
2 THRESH **.**dB 20.00 50.00 0.01
W | THRESH2 **.*"dB 20.00 50.00 0.01
g K 2.00 10.00 1.00
MODE FIT OFF/ON OFF - -
MODE DIFF *.**dB 3.00 50.00 0.01
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8.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
T |ALGO
6 |ENVELOPE/THRESH/RMS/PK-RMS THRESH j j
= |THRESH **.**dB 3.00 50.00 0.01
= [THRESH2 ****dB 20.00 50.00 0.01
% K 1.00 10.00 1.00
W | MODE FIT OFF/ON OFF - -
¢ | MODE DIFF *.**dB 3.00 50.00 0.01
ALGO
® @ T | ENVELOPE/THRESH/RMS/PK-RMS RMS . )
® =z Q |THRESH **.**dB 20.00 50.00 0.01
g LW [THRESH2 **.**dB 20.00 50.00 0.01
= = %J K 2.00 10.00 1.00
5 = |MODE FIT OFF/ON OFF - -
E MODE DIFF *.**dB 3.00 50.00 0.01
Z 20
5 £ | OFFSET LEVEL *.**dB 0.00 10.00 -10.00
-
SMSR MODE SMSR1/SMSR2/SMSR3/SMSR4 SMSR1 - -
SMSR
SMSR MASK *.**nm 0.00 99.99 0.00
POWER | OFFSET LEVEL *.**dB 0.00 10.00 -10.00
PMD THRESH LEVEL *.**dB 3.00 50.00 0.01
1 Z | THRESH LEVEL ***dB 3.00 50.00 0.01
w
% 5 Z * k%
20 E MODE DIFF *.**dB 3.00 50.00 0.01
O 5 @| pISPLAY MASK OFF/*.*dB OFF 0.00 -100.00
NOISE ALGO
Q | AUTO-FIXIMANUAL-FIX/ AUTO-FIX - -
F  |AUTO-CTR/IMANUAL-CTR
w
® | NOISE AREA ***nm 0.40 10.00 0.01
zZ
O |MASKAREA*.**nm 0.20 10.00 0.01
<C
% |FITTING ALGO
® O | LINEAR/GAUSS/LORENZ/ LINEAR - -
% i 3RD POLY/4TH POLY/5TH POLY
©ls £ [NOISE BW **nm 0.10 1.00 0.01
[a]
g £ DUAL TRACE OFF/ON OFF - -
>
e DISPLAY TYPE
z ABSOLUTE/RELATIVE/ ABSOLUTE - -
Q | DRIFT(MEAS)DRIFT(GRID)
=
= | CH RELATION
1] - -
® | OFFSET/SPACING OFFSET
z
= | REF CH
o
OUTPUT SLOPE OFF/ON OFF - -
POINT DISPLAY OFF/ON ON - -
& g SIGNAL POWER PEAK - -
g
[l o
O W |INTEGRAL RANGE 10.0 999.9 1.0

IM AQ6376-01EN
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8.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
Z
o © ©| THRESH LEVEL *.**dB 3.00 50.00 0.01
ZGE
< W+~
& [ | MODE DIFF ***dB 3.00 50.00 0.01
o
o OFFSET(IN) *.**dB 0.00 99.99 -99.99
Z |OFFSET(OUT)***dB 0.00 99.99 -99.99
£ |[ASEALGO
u LINEAR/GAUSS/LORENZ/ LINEAR - -
z 3RD POLY/4TH POLY/5TH POLY
< |FITTING AREA**nm 0.40 10.00 0.01
" < | MASKAREA *.*nm 0.20 10.00 0.01
< € |FITTINGALGO
a e LINEAR/GAUSS/LORENZ/ LINEAR - -
w = 3RD POLY/4TH POLY/5TH POLY
~ | POINT DISPLAY OFF/ON ON - -
L O
< 9 |RESBW i i
é F | MEASURED/CAL DATA CAL DATA
- w
S 2 |sHOT NOISE oN ] )
L O | OFF/ON
'_
i 2 |SIGNAL POWER PEAK - -
TF
[
O W |INTEGRAL RANGE 10.0 999.9 1.0
@ 4 -
©) <Y | sw oFF/oN ON ; ;
[11)
® a
®
P < Z Q| sw OFF/ON ON . .
Z L z
< o=
zZ —
<
L |SW OFF/ON ON - -
v > |ALGO THRESH/RMS THRESH - -
& Z | THRESH LEVEL *.**dB 3.00 50.00 0.01
SGo K 1.00 10.00 1.00
© g MODE FIT OFF/ON OFF ; ;
MODE DIFF *.**dB 3.00 50.00 0.01
SW OFF/ON ON - -
£ = ALGO THRESH/RMS THRESH - -
x| x E THRESH LEVEL *.**dB 3.00 50.00 0.01
5l @S K 1.00 10.00 1.00
L5 MODE FIT OFF/ON OFF - -
MODE DIFF *.**dB 3.00 50.00 0.01
W T SW OFF/ON ON B -
O o |THRESH LEVEL ***dB 3.00 50.00 0.01
@ = |MODE DIFF ****dB 0.500 50.000 0.001
SW OFF/ON ON - -
ALGO
« THRESH/PK LEVEL/GRID THRESH . .
-
< |THRESH LEVEL *.**dB 3.00 50.00 0.01
@ K 1.00 10.00 1.00
© | MODE FIT OFF/ON OFF - -
O |MODE DIFF *.**dB 3.00 50.00 0.01
CH SPACE +*.**nm 0.40 50.00 0.00
SEARCH AREA +* **nm 0.01 10.00 0.01
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8.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
=
Oow
E > |swOFF/ON ON - -
w
o
m
3 w =
E <9 [swOFF/ON ON - -
Oo=i
m -
v T [SWOFF/ON ON - -
& &5 |ALGO PEAK/BOTTOM BOTTOM - -
& § & | THRESH LEVEL *.**dB 3.00 50.00 0.01
= © ' MODE DIFF **dB 3.00 50.00 0.01
@ - SW OFF/ON ON - -
wi O E ALGO PEAK/BOTTOM BOTTOM - -
= QS |THRESH LEVEL *.**dB 3.00 50.00 0.01
MODE DIFF *.**dB 3.00 50.00 0.01
SW OFF/ON ON - -
¥ |ALGO
— - -
= PEAK/BOTTOM/BOTTOM LVL/GRID BOTTOM
7]
8 | THRESH LEVEL *.**dB 20.00 50.00 0.01
% [MODE DIFF ***dB 3.00 50.00 0.01
CH SPACE #***nm 0.40 50.00 0.00
g SEARCH AREA #* **nm 0.01 10.00 0.01
®| «v| > Z|ALGO
=z = - -
9 % g o< Q| PEAK/MEAN/GRID FIT/GRID MEAN
= = Z
2 ; Z9%s % THRESH LEVEL *.*dB 3.0 50.0 0.1
> | §|3 5 2 Z|[MODE DIFF - *dB 3.0 50.0 0.1
| 2|7 9" Z[TEsTBAND *nm 0.100 9.999 0.001
< I
'_
O
$5¢
S Y [swoFF/ON ON - -
o I;I -
<
=
: E
fFxo
=) w =z
=5 W |swOFF/ON ON - -
o =
el
g <2
T| o%2 |SwOFF/ON ON - -
Z| Xt & |THRESH LEVEL ****dB -10.000 30.000 -90.000
= » o |SW OFF/ON ON - -
m
2 2 Z | THRESH LEVEL **dB 3.0 50.0 0.1
o
© [TEST BAND *.*nm 0.20 99.99 0.01
Y |sw OFF/ON ON - -
o
o
& |TESTBAND ***nm 0.20 99.99 0.01
@ |SWOFF/ON ON - -
o 'z_(’ SPACING *.**nm 0.80 99.99 0.01
o TEST BAND *.**nm 0.20 99.99 0.01
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8.2 Data Initialization

Function Initial Value Maximum Value | Minimum Value
~ T
g 5 |ALGO
Ez BOTTOM/NOTCH(P)/NOTCH(B)/ NOTCH(B) - -
Q2 | CRIDFIT/GRID
=>
L
a ;‘ THRESH LEVEL *.*dB 20.0 50.0 0.1
-
-
g < | MODE DIFF *.*dB 20.0 50.0 0.1
<=
5 Q | TESTBAND *.***nm 0.100 9.999 0.001
T
324
£ i >|SW OFF/ON ON - -
L
gg~
<
=
T
—
Lo
® 5 |sw OFF/ON ON - -
=
Q 5| =4
®l | TZ
Q| @ 8 =
N Z
0| w W [ ALGORHYTHM
= m - -
Q|2 2 £ NOTCH(P)/NOTCH(B) NOTCH(B)
2 = 3
% THRESH LEVEL *.*dB 3.0 50.0 0.1
o
O A |SW OFF/ON ON - -
5z
<
g @ | THRESH LEVEL *.***dB -10.000 30.000 -90.000
zZ
@) SW OFF/ON ON - -
|_
=y
S 2 |THRESH LEVEL **dB 3.0 50.0 0.1
o
L
9 TEST BAND *.**nm 0.20 99.99 0.01
X
W | SwW OFF/ON ON - -
o
o
¥ | TESTBAND *.**nm 0.20 99.99 0.01
” SW OFF/ON ON - -
0N X
o Z |SPACING ***nm 0.80 99.99 0.01
'_
© TEST BAND *.**nm 0.20 99.99 0.01
SPEC WIDTH THRESH *.**dB 3.00 50.00 0.01
T >| TRACE&TABLE/TABLE/TRACE/GRAPH&TABLE/GRAPH | TRACE&TABLE - -
<
O
E g GRAPH&TABLE/ |LINE MRKER Y1 OFF/ON OFF - -
» | GRAPH LINE MRKER Y2 OFF/ON OFF - -
AUTO ANALYSIS OFF/ON OFF j i
SEARCH/ANA L1-L2 OFF/ON OFF - -
SEARCH/ANA ZOOM AREA OFF/ON ON - -
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8.2 Data Initialization

MEMORY
Function Initial Value Maximum Value Minimum Value
SAVE EIS-II\-IDP%'\TAMETER LBL/ LBL ) )
RECALL gng#ﬁAMETER LBL/ LBL ) )
CLEAR I(_:IS'I'\'IEF;_;A_\SAMETER LBL/ LBL } }
MEMORY LIST | gSf DrRAMETER LBL/ LBL - -
FILE
Function Initial Value Maximum Value Minimum Value
DRIVE INT/EXT INT - -
TRACE@ — FILE A - -
TRACE
FILE TYPE BIN/CSV BIN - -
CURSOR UP/DOWN DOWN - -
FILE TYPE BIN/CSV BIN - -
MEMORY
LIST PARAMETER LBL/CONDTN LBL - -
MODE B&W/ COLOR/ PRESET COL COLOR - -
GRAPHICS
FILE TYPE BMP/TIFF BMP - -
DATE&TIME
OFF/ON ON - -
LABEL
OFF/ON ON - -
w
= DATA AREA ON ) )
D;C OUTPUT OFF/ON
ITEM
DATA SETTING COOFI\IIZ?CI)-II-\:ON ON _ _
TRACE DATA
OFF/ON OFF . .
OUTPUT DISPLAY
OFF/ON OFF - -
FILE TYPE CSV/DT7 CsVv - -
WRITE MODE OVER/ADD OVER - -
PROGRAM CURSOR UP/DOWN DOWN - -
TEMPLATE @@@@—FILE UPPER LINE - -
CSV DATA SAVE OFF/ON OFF
LOGGING
TRACE DATA SAVE OFF/ON OFF
FILE SORT @@@@ FILE NAME - -
DRIVE INT/EXT INT - -
9( TRACE FILE - TRACE @ A - -
IEI\:J MEMORY CURSOR UP/DOWN DOWN - -
FILE SORT @@@RRR@Q@@@ FILE NAME - -
ITEM SELECT @Q@@@@ TRACE - -
z
O |DRIVE INT/EXT INT - -
'_
=
w {CoPY DRIVE INT/EXT INT - -
(@]
g FILE SORT @@@RRR@@@@ FILE NAME - -

IM AQ6376-01EN
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8.2 Data Initialization

PROGRAM

Function

Initial Value

Maximum Value

Minimum Value

EXECUTE1 **

01 (Program number

EXECUTE2 **

02 (Program number

EXECUTES **

03 (Program number

EXECUTE4 **

04 (Program number

)
)
)
)
)
06 (Program number)
)
)
)
)

EXECUTES ** 05 (Program number - -
EXECUTES6 ** - -
EXECUTE7 ** 07 (Program number - -
EXECUTES8 ** 08 (Program number - -
EXECUTE9 ** 09 (Program number - -
EXECUTE10 ** 10 (Program number - -

EXECUTE11 **

11 (Program number)

EXECUTE12 **

12 (Program number

EXECUTE21 **

21 (Program number

)
EXECUTE13 ** 13 (Program number) - -
EXECUTE14 ** 14 (Program number) - -
EXECUTE15 ** 15 (Program number) - -
EXECUTE16 ** 16 (Program number) - -
EXECUTE17 ** 17 (Program number) - -
EXECUTE18 ** 18 (Program number) - -
EXECUTE19 ** 19 (Program number) - -
EXECUTE20 ** 20 (Program number) - -

)
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8.2 Data Initialization

ADAVANCE
Function Initial Value Maximum Value Minimum Value
GO/NO GO OFF/ON OFF . :
UPPER LINE
DISPLAY OFF/ON OFF - -
TEMPLATE LOWER LINE OFF ) )
DISPLAY DISPLAY OFF/ON
L
M TARGET LINE i i
< DISPLAY OFF/ON OFF
o
= | TESTTYPE @RQ@ UPPER&LOWER - -
- LINE SELECT UPPER LINE - -
TEMPALTE ceee
EorT MODE ABS/REL ABS - :
EXTRAPOL TYPE TYPEA - -
TEMPLATE WL SHIFT** **nm 0 999.999 -999.999
SHIFT LEVEL SHIFT *.**dB 0 99.99 -99.99
CURSOR/ | CURSOR SELECT C1/C2/ OFF ] ]
SCALE OFF
LOGGING ITEM WDM/
PEAK/MULTI-PEAK/DFB- WDM
LD
LOGGING MODE MODE1/
VODED MODE2
MINIMUM INTERVAL
SWEEP TIME/1sec/2sec/5 1sec
sec/10sec/30sec/1min/2mi
n/5min/10min
10}
z JEST DURATION 00.00:00:10 * *1
e LOGGING S
PARAMETER | PEAK THRESH TYPE
S ABSOLUTE/RELATIVE ABSOLUTE
E THRESH(ABS) *** ** -60.00 +20.00 -100.0
a THRESH(REL) **** 20.00 99.99 0.01
CH MATCHING A 0.10
THRESH + * ** -
TRACE LOGGING OFF/ OFF
ON
DESTINATION MEMORY
INTERNAL/EXTERNAL INTERNAL
GRAPH CHANNEL SINGLE ] ]
SETUP SINGLE/ALL
TABLE MODE CURR/ CURR i i
SUMM

1 INTERVAL parameter value (the same as that for 1sec when SWEEP TIME is used)

2 99.23:59:59 (when the INTERVAL parameter is set to SWEEP TIME)

Maximum measurement count x minimum interval (when the INTERVAL parameter is not set to SWEEP TIME)

IM AQ6376-01EN
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8.2 Data Initialization

SYSTEM
Function Initial Value Maximum Value Minimum Value
& |BUILT-IN SOURCE ON - -
=
= % EXTERNAL LASER **** ***nm 1523.488 , OFF 3400.000 1500.000
5’ EXTERNAL GAS CELL **** ***nm 1530.372 , OFF 3400.000 1500.000
WL SHIFT ** **nm 0.000 5.000 -5.000
LEVEL SHIFT *** ***dB 0.000 60.000 -60.000
200GHz SPACING ON - -
100GHz SPACING OFF - -
50GHz SPACING OFF - -
25GHz SPACING OFF - -
o 12.5GHz SPACING OFF - -
= START WL **** ***nm 1528.7700 3400.0000 1500.0000
= START WL **** *+THz 192.1000 200.0000 88.0000
g CUSTOM [STOP WL **** ****nm 1560.6100 3400.0000 1500.0000
STOP WL **** **THz 196.1000 200.0000 88.0000
SPACING ****GHz 50.0 999.9 0.1
REFERENCE WAVELENGTH **** ***nm 1552.5243 3400.0000 1500.0000
REFERENCE WAVELENGTH **** **THz 192.1000 200.0000 88.0000
REMOTE INTERFACE @@@@ GP-IB - -
o 2 MY ADDRESS ** 1 30 0
%E COMMAND FORMAT @@@@ AQ6376 - -
oo |BOUDRATE @eee@ 9600BPS 115200BPS 1200BPS
%é PARITY @@@@ NONE - -
%.":’E FLOW @Q@@@ NONE - -
COMMAND FORMAT @@@@ AQ6376 - -
TCP/IP SETTING AUTO(DHCP) - -
2 REMOTE PORT NO. 10001 65535 1024
E COMMAND FORMAT @@@@ AQ6376 - -
g REMOTE |MONITOR PORT OFF/ON ON
g MONITOR | pORT NO. 20001 (FIX)
E FOLDER SHAREING DISABLE/READ ONLY DISABLE - -
FIREWALL OFF/ON OFF - -
TRIG INPUT MODE SMPL TRIG - -
TRIG OUTPUT MODE OFF - -
AUTO OFFSET OFF/ON ON - -
AUTO OFFSET SETTING
INITERVAL *** min 10 999 10
UNCAL WARNING DISPLAY OFF/ON ON - -
ﬁ CLICK OFF/ON ON - -
§ WARNING OFF/ON ON - -
LEVEL DISP DIGIT * 2 3 1
WINDOW TRANSPARENT OFF/ON ON - -
« |YR-MO-DY ON - -
=O
Wwo  |MO-DY-YR OFF - -
©  |DY-MO-YR OFF - -
SELECT COLOR @@@@ COLOR1 - -
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8.3 Help

Procedure

1. Displays a menu for displaying help.
2. Press HELP. An explanation for the displayed menu appears.

3. Select the soft key of the help text to display, then press the SELECT soft key.
The help information is displayed.

4. To quit, press the QUIT HELP soft key.
Menu after pressing HELP

i

YOKOGAWA &

HELP MESSAGE

EXPLANAT 10N

Selection of soft keys
for displaying help

Selects the sueep mode.

This key autematically sets the optimal measurement conditions for the
t scurce being measured. seLecT
MFO

Displays the selected
help text

Perform repeat sweeping.
The soft key is highlighted and repeat sweeping starts.

Perform a single SwWesp.
The soft key is hishlightsd and a single Sweep Starts.

Stop sweeping.

Measure just the number of sampling points set using the (SEGMENT
POINT> key, with the current stopped position serving as the sweeping
start position.

SEGMENT Set the number of sampling points for performing <SEGMENT MEASLRE>key.
FoINT a1 Setting Range : 1 to 5001 (Default:l)
Lz

Set a function which limits the sweeping range during a sweep to the
space between 1ine markers.
MORE [MFO

O
SueEep Set the time from one Swesping Start to the next sweeeing start during
INTERVAL repeat Swesbing.
MINIMUM| oRE TNFOD
[ ]

FER L

B

suonesadQ 19410
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8.4 Registering and Loading Character Strings

In menus such as File Name that have PRESET WORD soft keys, you can register input
character strings and load previously registered strings.

Procedure

Registering Strings

1. After a string has been entered in the string name entry screen, press the
PRESET WORD soft key.
The character string registering/loading menu appears.

2. Select a registration number using the UP and DOWN arrow keys.

3. Press the SAVE soft key. The character string is registered to the specified
number.

Loading Character Strings

1. After moving the cursor over the place to enter a string in the string name entry
screen, press the PRESET WORD soft key.
The character string registering/loading menu appears.

2. Select the registration number of the string to load using the UP and DOWN arrow
keys.

3. Press the RECALL soft key. The character string is registered to the specified
number.

Deleting Character Strings

1. In the string name entry screen, press the PRESET WORD soft key.
The character string registering/loading menu appears.

2. Select the registration number of the string to delete using the UP and DOWN
arrow keys.

3. Press the CLEAR soft key. The character string is registered to the specified
number.

YOKOGRWA @

WRITE : GRAPHICS TO FILE

Character string selection

FiLe wares [INTGEATS. 6P ]

FILE NAE

DATE & TIE [ EEL /PROGRAN NAME
S

G001 3. B NEW FILE

v==— DIR1 20160501 18:11:34 <DIRECIURY >
DIR_12 o016/03-01 20:54:42 <DIRECTORY>
GOBER. BP o016-03-87 19:04:18

0002, T
GRART . BME. 20160307 19:Q04:24
WABCDEFGHIIKLMNOPORSTUUNRYZ 1 H#S%E" (Dt — <25 <=0?
GaPA3 . BN abodefghijkimnoparstuvwxyz B0~17_"{i) @123456789

doeed. Eif
coae 5| B2 o)

# GRERS . B —
GEZDTSP SAVE/RECALL : PRESET WORD I

=

5

5

?

b

o

o

@

&
]D[<H

0809, Eifro PRESeT oo
Bl

[save

il gl v
§
8
3
=z
838
g2
g5
s
e

T )
m £
I} m
4 b
= a
£

FILE Nave]

=
I I i
Tore: 18eies Free: 14,659,325, %26vres | [reume

List of registered character strings
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8.5 Locking

Keys

This function prevents the AQ6376 from being operated using keys other than those
registered as user keys.
For details on how to register user keys, see section 8.1, “Registering Soft Keys.”

Procedure

Locking the Keys

1.
2.
3.

No

ome 174 rore 7% J o s [ 5 R, rore 173
. (5488, 000)
2 2P =]

Press SYSTEM. The soft key menu regarding the system appears.

Press the MORE soft key repeatedly until the MORE 3/4 menu is displayed.
Press the OPERATION LOCK soft key. A password input screen appears.
To cancel this screen press another soft key or panel key.

Enters the password. The default password is 1234.

Press the LOCK soft key. A message stating that the keys have been locked
appears, and the soft key menu changes to a USER menu.

Lok CENTER UL
1800. BABrm

[epT1CAL
AL LGNMENT

NG AL
WARNTNG

y
e J ELzzER J H HaNGE LOCj Zoom
AL EraT 10N et EETeR
e lo.om ‘ worny 132@. 008rm
e sHIeT =veL Dise v (BT (AITOY
8.000m H 7 i

[FASSWORD 7

D1sPLaY oFF|

Level sHiFT] 11 THDOL
TRANSPARENT|

0. 0PAdE|
[arID
EDITOR

luser ke
DEF TN

me
25
EN

pEEE

B

il

g

m

2

.
i
g T e 2 8|55
ils g xS | %2
8|5 g I il

§ 2L, 6

= B B

SEEF|

a7 cLock J - |

SeLecT
£l R1

CoLom ‘

OPERATION
Lock

|
|

Ll
|
||
||

suonesadQ 19410 =

If no user keys are registered, nothing appears on the USER soft key menu. In the screen
example, three soft keys, CENTER WL, ZOOM CENTER WL, and DISPLAY OFF, are
registered.
While the keys are locked, only the following panel keys can be used.

USER, LOCAL (release remote mode), HELP, COPY, POWER switch
If you forget the password, initialize the data (ALL CLEAR). For the procedure, see section
8.2, “Data Initialization.”
The power switch is enabled even while the keys are locked. If you turn off the AQ6376 in
the lock mode, the AQ6376 will start in lock mode when the power is turned back on.

IM AQ6376-01EN
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8.5 Locking Keys

e Changing the Password
5. Press the CHANGE LOCK PASSWORD soft key. A password input screen
appears.
6. Enters a new 4-digit password. A screen to reenter the password appears.
7. Reenter the password entered in step 6. A password change completion message
appears.

Nofte
* 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

1. Press any of the locked keys (other than USER, LOCAL, COPY, or HELP keys or
POWER switch). A soft key menu for unlocking the keys appears.

2. Press the UNLOCK soft key. A password input screen appears.

3. Enters the password. A message stating that the keys have been unlocked
appears, and the soft key menu changes to a USER menu.

ook Y] [ ——ms] (I CenTeR WL
e =i
SIEIX Jas 2450.808m
S Jek

i e ZOOM
<csmsa e

sara2 1900, Brm 2450.008rm

sve.: [ BO0T (A1) ’—‘

Frosmers s

1 " DISPLAY OFF|

=|[=][=][=][=

[re][en][eo][=

L
L
L
[ ]
[ ]
[ ]
[

LNLOCK te other keus, |
(CANCEL - :

Jrmo 3409, 008w LC““CEL ‘
5 PR e

Note
Even when the keys are locked, you can still use the AQ6376 remote commands and program
commands as usual. However, if the AQ6376 is in remote mode as a result of receiving REN
(Remote Enable) or a listen address with ATN set to True from the controller, the key lock
cannot be released. In such a case, press the LOCAL key to switch the AQ6376 to remote
mode, and then release the key lock.

For details on switching between local and remote modes, see section 1.2 in the AQ6376
Optical Spectrum Analyzer Remote Control User’'s Manual, IMAQ6376-17EN.

I
Gl
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8.6 Other Settings

Procedure

UNCAL mark and Warning Display Settings
1. Press SYSTEM.
2. Press the MORE 1/4 soft key two times to display the MORE 3/4 screen.

3. Press the UNCAL WARNING OFF ON soft key. The settings turns ON and
OFF each time you press the key. When ON, the UNCAL mark and a warning is
displayed.

Buzzer Settings
1. Press SYSTEM.
2. Press the MORE 1/4 soft key two times to display the MORE 3/4 screen.

3. Press the BUZZER soft key. The menu for turning the click sound and warning
sound ON/OFF is displayed.

4. Press the CLICK or WARNING soft key. The settings turn ON and OFF each
time you press the selected soft key. When ON, the buzzer sound is enabled.

[orT 1AL
AL 1GrMENT
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Setting the Test Mode
The test mode is adjusted at the factory, and is not typically changed by end users.

1. Press SYSTEM.

2. Press the MORE 1/4 soft key three times to display the MORE 4/4 screen.
3. Press the TEST MODE soft key. The password entry screen is displayed.
4

To cancel this screen press another soft key or panel key.
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8.6 Other Settings

Turning Automatic Offset ON/OFF
You can specify whether to have the instrument perform automatic offset adjustment on
its internal amplifier circuit.
1. Press SYSTEM.
2. Press the MORE soft key repeatedly until the MORE 2/4 menu is displayed.

3. Press the AUTO OFFSET SETTING soft key. The automatic offset setup menu
appears.

4. Pressthe AUTO OFFSET OFF ON soft key. The settings turns ON and OFF
each time you press the key. When this is set to ON, the offset is adjusted
automatically.

5. Press the INTERVAL soft key to set the automatic offset execution interval.

(We recommend the default value of 10min.)

Nofte
« Ifthe AUTO OFFSET key is OFF, the offset can fluctuate over time, and the level axis
performance can degrade. Always have it turned ON.

*  When the AUTO OFFSET key is set to ON, E-n—g is displayed at the bottom of the screen.

Setting 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. To use this function, you need remote
monitoring software (not included).
1. Press SYSTEM.
2. Press the MORE soft key repeatedly until the MORE 2/4 menu is displayed.
3. Press the NETWORK SETTING soft key. The Ethernet setup menu is displayed.
4. Press the REMOTE MONITOR soft key. The remote monitor setup menu is
displayed.

5. Press the MONITOR PORT soft key. Each time you press the soft key, the setting
toggles between ON and OFF. When this is set to ON, the remote monitor is

enabled.

Sharing Directories
The user area directory of the AQ6376 internal memory can be shared on a PC.

1. Press SYSTEM.
Press the MORE soft key repeatedly until the MORE 2/4 menu is displayed.

3. Press the NETWORK SETTING soft key. The Ethernet setup menu appears.
4. Press the FOLDER SHARING soft key. A directory sharing setup menu appears.
5. Press the READ ONLY soft key. Directory sharing is enabled.

Pressing the DISABLE soft key disables directory sharing.

Turning the Display OFF
This function can be used to temporarily turn the display OFF.

1. Press DISPLAY.
2. Press the DISPLAY OFF soft key. The display turns OFF.

If you press a panel key or move the mouse, the display will turn ON.
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8.6 Other Settings

Configuring a Firewall
You can close the TCP port when the communication interface (ETHERNET), remote
monitoring, and directory sharing are not in use.
1. Press SYSTEM.
2. Press the MORE soft key repeatedly until the MORE 2/4 menu is displayed.
3. Press the NETWORK SETTING soft key.
The Ethernet setup menu appears.
4. Press the FIREWALL soft key.
Each time you press the soft key, the setting toggles between ON and OFF.

When this is set to ON, the firewall is enabled.

Clearing Measured Data, Analysis Conditions, Parameters, Etc.
The PRESET key clears all internal settings of the AQ6376 except for the remote
interface (ETHERNET, GP-IB, and RS232) settings.

1. Press PRESET. A confirmation message for clearing the message and YES and
NO soft keys appear.

2. Press the YES soft key. The measured data and parameter settings are cleared.

If you do not want to clear them, press the NO soft key. The previous soft key
menu will return.

Explanation

Automatic Offset
When the AUTO OFFSET is set to ON, the offset of the internal amplifier circuit is
adjusted at time intervals of approximately 10 minutes. (Default: ON)
If the AUTO OFFSET is OFF, the auto-offset adjustment operation is not performed.
When you switch from OFF to ON, the offset adjustment is executed immediately.
When switched to ON, the offset adjustment is performed during repeat sweeping when
sweeping reaches 100%. During a single sweep, the offset adjustment is performed
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 center of the top part of the screen.

g
1508, 000 rm

—ZEROING

s: Urm  sens:[NORMAAITO | ave:[_

Nofte

If, during offset adjustment, you use key operations or remote commands to execute a sweep,
the sweep will start after the offset adjustment is completed.
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8.6 Other Settings

Remote Monitor

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 function, you need remote monitoring software (not included). You cannot use
the remote monitoring port to perform remote control with normal remote commands.

User Name and Password

A user name and password are required to access the instrument using this function.
Use the menu that is displayed when you press the REMOTE USER ACCOUNT soft key
in the Ethernet setup to specify these settings. See the remote control user's manual, IM
AQ6376-17EN.

MONITOR PORT
Enables and disables the remote monitor TCP/IP port.
If you set this to OFF, the remote monitor is 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

During remote monitoring, press this soft key to disconnect the instrument from the
remote PC.

This soft key can only be used when the instrument is connected to a PC.

Sharing Directories

The user area directory of the AQ6376 internal memory can be shared on a PC. When
the user area directory is shared, the files in the directory can be copied to the PC over
the network. You cannot save files to the AQ6376.

Turning the Display OFF

This function can be used to temporarily turn 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.

DISPLAY OFF
Press this soft key to turn OFF the backlight, which will also turn the display OFF.

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.

res:|_ Bojrm  sens: |10 | ava: 1]

: [REMOTE]
________ 1 DISPLAY turn off...

To keep the display turned ON, use a remote command, or press LOCAL to switch the
instrument from remote to local mode.
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8.6 Other Settings

Clearing Measured Data, Analysis Conditions, Parameters, Etc.

Firewall

This function clears all measurement parameters, display parameters, analysis
parameters, and the waveform display. It is the same operation as when the AQ6376
receives an *RST remote command.

The following data is not cleared.

* Remote interface (ETHERNET, GP-IB, and RS232C) settings

» Wavelength calibration data and alignment adjustment data

» Various type of data saved to internal memory

» Registered programs created using the program function

This feature closes the TCP port to cut off the communication when features that use the
TCP port are set to off.

Feature Name Operation

Soft Key Name

Directory sharing DISABLE: Communication is cut off (the TCP port is closed).

<FOLDER SHARING> READ ONLY: Communication is not cut off (the TCP port is
open).

Remote monitoring OFF: Communication is cut off (the TCP port is closed).

<MONITOR PORT ON/OFF> ON: Communication is not cut off (the TCP port is open).

Communication interface GP-IB, RS232: Communication is cut off (the TCP port is closed).

<REMOTE INTERFACE> ETHERNET: Communication is not cut off (the TCP port is open).

IM AQ6376-01EN

8-25

suonesadQ 19y10 H



I 8.7 Displaying System Information

Procedure

Displaying system information
1. Press SYSTEM.
2. Press the MORE 1/4 soft key to display MORE 4/4.

3. Press the SYSTEM INFORMATION soft key. The system information menu is
displayed.

4. Press the SYSTEM INFO soft key. The system information is displayed on screen.
5. If you press the RETURN soft key, you are returned to the original menu.

SYSTEM INFORMATION

MODEL CoDeE: AQB3TE-18-L1-DFC/RFC
SERIAL NO.: BITELPO3
Mac sDDRESS: QR-90-05-8A-TE-2A
DHCP ENABLED: No
1P aDDRESS: 192.168.1.105
SUBNET Mask: 255,206,266,
DEFAULT GATEWAT:
CPU FaN SPEED:  TIZBRPM

Display Contents

MODEL Model No.

SPECIAL CODE (not always displayed) Special Code

SERIAL NO. Serial No.

MAC ADDRESS MAC address of the Ethernet port
DHCP ENABLED

IP ADDRESS TCP/IP settings

SUBNET MASK

DEFAULT GATEWAY

CPU FAN SPEED CPU fan rotation speed (RPM)
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8.7 Displaying System Information

Displaying/clearing the system log/copying the log to USB memory
Displaying the system log

1.
2.
3.

Press SYSTEM.
Press the MORE 1/4 soft key to display MORE 4/4.

Press the SYSTEM INFORMATION soft key. The system information menu is
displayed.

Press the SYSTEM LOG soft key. The system log menu is displayed.
Press the VIEW soft key. The system log is displayed on screen.

If you press the DONE soft key, you are returned to the original menu.

YOHKOGAWA ¢

end 201601091954

start 201601091954
end 201601091956
start 201601091956

227 201601091957
start 201601121183
snd 201601121114

start 201601121114

el

Clearing the system log
7. Press the CLEAR soft key , followed by the YES soft key The system log is

cleared.
YOKOGAWA 4
v TEL 7 H V=¥ =4 =]
Va1 : R
e ?
‘ CCCCC thahe: 5 2
lsTarT: 1500, B0ANM sTop: 3400, 0B@NM cenTer: 2450, BA0m span: 1900, @rm ‘

SavE IO e 0.8 10. A= o RES: 1]m  sens: [NORF-AUTO ave:[ 1] smeL: [ S5AL(AUT0)

B.|
=

CLEAR LOG DATA
Ars vou surs ?

98,
1509, A0 rm

Copying the system log to USB memory
8. After connecting the USB memory, press the SAVE TO USB MEMORY soft key.

The USB system log is copied to USB memory.

IM AQ6376-01EN
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Chapter 9  Maintenance

9.1 Updating the Firmware

Procedure

When there is a firmware update, such as when new functions are added, you can
update the firmware in the AQ6376. Download the update firmware from the YOKOGAWA
website.

http://www.yokogawa.com/ymi/

CAUTION

*  When the firmware is being updated, do not manually turn the power off. If you
do, you may not be able to start the AQ6376.

 If there are multiple update firmware files in the USB memory device, the
AQ6376 will not be updated.

French

ATTENTION

« Lorsque le micrologiciel est en cours de mise a jour, ne pas mettre
manuellement l'instrument hors tension. Le cas échéant, 'AQ6376 risque de ne
pas démarrer.

+ L'AQ6376 ne sera pas mis a jour en cas de présence de plusieurs fichiers de
mise a jour micrologicielle sur la clé USB, 'AQ6376 n'est pas mis a jour.

Preparing to Update the Firmware
The AQ6376 can read the update firmware (.UPD extension) in one of two ways. Prepare
the update firmware according to your environment.

Reading the Firmware from a USB Memory Device

Create a directory named “UPDATE” in the USB memory device, and save the update
firmware (.upd extension) in that directory.

Check that the AQ6376 is not connected to a network. If it is, you will not be able to
update.

soueuajuIRp =

Reading the Firmware from an External PC
Save the update firmware (.upd extension) in the external PC, and connect the PC to

the AQ6376 over a network.

Reading the Firmware from a USB Memory Device

1. Press SYSTEM. A system menu appears.

2. Press the MORE soft key repeatedly until the MORE 4/4 menu is displayed.

3. Press the VERSION soft key. The firmware version is displayed.

4. Press the UPDATE(USB) soft key. The “Insert Update Files” message appears.
5. Connect a USB memory device containing the update firmware to the AQ6376.
6. Press the CONTINUE soft key. A list of update firmware is displayed.

7.

The message “Please disconnect LAN CABLE and remove USB storage device”
appears. Remove the USB memory device.

IM AQ6376-01EN



9.1 Updating the Firmware

Nofte
Do not reconnect the network cable that you removed from the ETHERNET port until the
updating is complete.

9°

Press the YES(REBOOT) soft key.

The AQ6376 automatically restarts and starts updating. A update-in-progress screen
appears while the firmware is being updated. When updating is complete, the AQ6376
automatically shuts down. This completes the update procedure. Turn the power on, and the
AQ6376 will start normally.
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Nofte

» Ifthe AQ6376 is connected to a network, you will not be able to update the firmware.
If it is connected to a network, the message “Please disconnect LAN CABLE and remove
USB storage device” will appear, and the YES soft key will be unavailable.
When you remove the cable from the ETHERNET port, the message “Please remove USB
storage device” will appear, and the YES soft key will become available.

* Once updating starts, you cannot abort the process until it is complete. You can cancel using
the NO soft key or another key in any of the steps before step 7.

Now U pdatil‘lg -n — The screen that appears
while updating

DO NOT turn off the instrument.

When the update is completed,
the instrument will be turned off
automatically.

9-2
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9.1 Updating the Firmware

Reading the Firmware from a PC

1. Press SYSTEM. A system setup menu appears.

2. Press the MORE soft key repeatedly until the MORE 4/4 menu is displayed.
3. Press the VERSION soft key. The firmware version is displayed.
4

Press the UPDATE(NETWORK) soft key. The “Insert Update Files (NETWORK)”
message appears.

Connect the PC containing the update firmware to the AQ6376 over a network.

o

6. Use a file management software on the PC to copy the update software (.upd
extension) to the UPDATE directory of the AQ6376 internal memory.

7. For the remaining of the procedure, follow the steps from step 6 in “Reading the
Firmware from a USB Memory Device.”

Note

When you update the firmware, the setup data will be initialized.
If necessary, save the setup data. For the operating procedure, see section 7.5.

IM AQ6376-01EN
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9.2

Mechanical Inspection

When performing inspection, turn OFF the MAIN POWER switch on the rear panel
and remove the power cable.

CAUTION

 If any foreign particles become trapped in the various connectors, malfunction or
damage can result.

 If any of the various types of connectors do not fit snugly, the instrument may not
operate normally.

« If any abnormalities occur, please contact your nearest Yokogawa
representative.

French

AVERTISSEMENT

Lors de la réalisation d'une inspection, mettre l'instrument hors tension en plagant
l'interrupteur MAIN POWER sur OFF sur le panneau arriére, puis débrancher le
cordon d'alimentation.

ATTENTION

+ Sides corps étrangers se retrouvent emprisonnés dans les différents
connecteurs, un dysfonctionnement ou un endommagement risque de se
produire.

» Sil'ajustement de I'un des différents types de connecteurs n'est pas parfait,
l'instrument risque de ne pas fonctionner normalement.

* En cas d'anomalie, contacter le représentant Yokogawa le plus proche.

Check the following:

That the instrument’s exterior is not damaged or deformed.

That all switches, connectors, and other assembled parts are not loose.
That switches can be operated smoothly.
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9.3

Operational Inspection

Checking the Operations of Each Switch
With the power to the instrument turned ON, operate each switch once briefly to check

that the unit functions properly.

IM AQ6376-01EN
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9.4

Inspection of Wavelength Accuracy

Perform a check of the instrument’s wavelength accuracy.
Use a light source such as a gas laser whose wavelength accuracy is known.

AQ6376
Light source ®_
o oo
i cono 5888 b
% T
9.5/125um SM optical fiber

Procedure

1. Connect a light source to the instrument as shown in the figure above, then
measure spectrums of the light source.
Confirm that the THRESH 3 dB center wavelength of the measured spectrum matches the
wavelength of the light source (is within the wavelength accuracy standard).
For more information, see section 6.1, “Spectrum Width Measurement”.

2. If the wavelength error is large, use the internal reference light source to calibrate
wavelengths.
For the calibration procedure, see section 2.2, “Wavelength Calibration.”

3. For performing wavelength calibration, check wavelength accuracy again
according to procedure.

Nofte

If the wavelength error of the instrument is outside of [+/-] 20 nm, you cannot perform
wavelength calibration with the internal reference light source. In this case, readjustment is
necessary. Please contact your nearest Yokogawa representative.

9-6

IM AQ6376-01EN



9.5 Inspection of Level Accuracy

Procedure

Perform a check of the instrument’s level accuracy.
Use a light source of 1550 nm.

Light source

AQ6376

Optical power meter

9.5/125pQm SM optical fiber

[Juet

L

[ -]

Execute the alignment adjustment function on the unit’s internal monochromator.
For details, see section 2.1, “Alignment Adjustment.”

2. Connect the light source and instrument with a 9.5/125 [MICRO]m SM optical
fiber and turn the light source ON.

3. Press SWEEP.

4. Pressthe AUTO soft key. The spectrum of the light source is automatically
measured.

5. When automatic measurement is complete and REPEAT sweep begins, press
SETUP.

6. Press the RESOLUTION soft key then set the instrument’s wavelength resolution
to 2 nm.

7. Press PEAK SEARCH or MARKER then measure the peak level of the
waveform.

8. Remove the SM optical fiber from the instrument and connect the light source to
an optical power meter.

9. Use the optical power meter to measure power values of the light source.

10. Check that peak level values obtained in step 7 agree with the ones obtained by
the optical power meter (within the specified level accuracy). For information on
level accuracy, see chapter 10 of the Getting Started Guide, IM AQ6376-02EN.

Nofte

Connect the light source with the unit via the 9.5/125 mm SM optical fiber. Then, turn on the
light source. If a wide spectrum light source is used, the power measurements may not be
accurate.

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

IM AQ6376-01EN
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9.6

Replacing Fuses

There is a fuse inside the instrument. However, you should not replace the fuse yourself.
It could indicate additional internal damage.
If you believe the fuse is blown, please contact your nearest YOKOGAWA dealer.

9-8
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9.7 Daily Maintenance

Cleaning the Exterior of the Instrument
When removing dirt from the case or operation panel, remove the power cord from the
power outlet, then wipe gently with a clean, dry cloth. Do not use volatile chemicals since
this might cause discoloring and deformation.

Cleaning the Optical Output Section of the Internal Reference Light Source

A WARNING.

The instrument has a built-in reference light source for alignment adjustments, and
infrared light is always being output from the optical output connector. Never look
into the optical output connector. Infrared light entering the eyes can cause severe
injury and loss of vision.

CAUTION

Wiping with a soiled cleaner can damage the optical outputs.

French

A AVERTISSEMENT

Cet instrument dispose d'une source de lumiéere de référence intégrée pour les
ajustements d'alignement. La lumiere infrarouge est toujours émise depuis le
connecteur de sortie optique. Ne regardez jamais directement dans le connecteur
de sortie optique. La lumiére infrarouge risquerait de gravement vous blesser ou de
provoquer une perte de vision.

ATTENTION

L'utilisation d'un écouvillon sale peut endommager les sorties optiques.

Cleaning the Optical Connector Connection Section of the Connector

Adapter

It is recommended that the following cleaner be used for this procedure.
Recommended cleaner: “Cletop Stick Type” (NTT-ME)

Open the optical connector cover at the front of the unit. Use the cleaner to clean the

optical connector connection section. Grasp it as close to the cleaner support (base) as

possible. Insert the cleaner straight into the optical connector connection section and

rotate it.

Optical output
Connector adapter

Optical connector
/ Cleaner (stick type)

@;l:

Support (base)

™ Instrument panel
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9.7 Daily Maintenance

A

Cleaning the Optical Output

The instrument has a built-in reference light source for alignment adjustments, and
infrared light is always being output from the optical output connector. Never look
into the optical output connector. Infrared light entering the eyes can cause severe
injury and loss of vision.

CAUTION

*  When attaching or removing a connector adapter, be careful not to damage the
ferrule edge or adapter.
*  Wiping with a soiled swab can damage the optical outputs.

French

AVERTISSEMENT

Cet instrument dispose d'une source de lumiere de référence intégrée pour les
ajustements d'alignement. La lumiére infrarouge est toujours émise depuis le
connecteur de sortie optique. Ne regardez jamais directement dans le connecteur
de sortie optique. La lumiére infrarouge risquerait de gravement vous blesser ou de
provoquer une perte de vision.

ATTENTION

» Lorsque vous branchez ou retirez un adaptateur de connecteur, veillez a ne pas
endommager le bord de la férule ou I'adaptateur.
« L'utilisation d'un écouvillon sale peut endommager les sorties optiques.

Turn the power OFF, then remove the connector adapter from the instrument.

Remove the connector adapter, then use a swab dipped into a small quantity of undiluted
alcohol to clean the ferrule end of the optical output section. Be sure to use a new swab
each time. Remove the connector adapter from the unit. For removal, see chapter 6 of
the Getting Started Guide, IM AQ6376-02EN. Use a swab dipped into a small quantity of
undiluted alcohol to clean the ferrule end of the optical output section.

After the cleaning is finished, connect the connector adapter to the instrument.

Optical output

Connector adapter
— Optical connector
Lock lever @F

Swab

Instrument panel

A
QS Q
5-33

Ferrule end
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9.8

Care during Storage

If the instrument is stored for a long time, sufficient care should be taken of the following:
»  Wipe off any dust, fingerprints, or other dirt that has adhered to the instrument.
» Perform the inspections given in section 9.3, “Operational Inspection” to check that
the instrument operates properly.
» Do not store the unit in the following locations:
Where it would be exposed to direct sunlight or excessive dust
Where water droplets can contact the instrument, or where high humidity can cause
them to form on the instrument
Where active gas is present, or where the instrument may be subject to corrosion
Where the humidity indicated below can occur
Where temperatures can exceed 50 [DEGC]
Where the temperature can fall below -10 [DEGC]
Where the humidity can exceed 80%

For extended storage, it is recommended that the instrument be stored within the range
of the following environmental conditions while, at the same time, the above conditions
are met.

» Temperature 5-30[DEGC]

* Humidity 40-70%

+ Daily fluctuations of temperature/humidity are small.

IM AQ6376-01EN
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9.9 Recommended Replacement Parts

The following parts are wearable. It is recommended to replace them after the time
period indicated below. For replacement of parts, please contact your nearest Yokogawa

representative.
Part Name Replacement Period
Cooling fan 3 years
Backup battery (lithium) 5 years
LCD backlight At normal operating conditions, approximately 70000 hours
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9.10 Warning Display Function

No.

Message

Cause of Warning

No.1 - 49: Message generation after the execution of functions

1

Unsuitable Resolution

Data may not be extracted completely, because the resolution
setting is not appropriate for the span and the sampling number.

2 Unsuitable Level Scale A level scale larger than 5 dB/DIV has been set in the range fixed
mode (SENS:NORM HOLD).If a level scale is set to 5 dB/DIV or
more in the range fixed mode, data from the top and bottom of the
screen may not be properly displayed.

3 Unsuitable Ref Level Although an attempt was made to set the peak level of a waveform
to the reference level, the nearest value within the range was
chosen because the peak level value was outside the setting range
of the reference level values.

4 Unsuitable Marker Value Although an attempt was made to set a maker value to the reference
level, the nearest value within the range was chosen because the
marker value was outside the setting range of the reference level
values.

5 <AUTO ANALYSIS> off Selection of the <AUTO ANALYSIS> key was canceled.

6 <AUTO SEARCH?> off Selection of the <AUTO SEARCH> key was canceled.

7 Each Trace resolution mismatch When the calculation between traces was performed, resolutions of
traces were set differently.

8 <HOLD> off HOLD was canceled because the allocation of traces to the divided
screen was changed.

9 Trace * state changed The HOLD state was canceled because the state of traces under
HOLD was changed from FIX to another state.

10 <AUTO REF LEVEL> off Selection of the <AUTO REF LEVEL> key was canceled.

11 <AUTO SUB SCALE> off Selection of the <AUTO SUB SCALE> key was canceled.

12 Input light power is too high Since the intensity of input light is too high, measuring waveforms
may be saturated.

13 Level scale changed <dBm> The horizontal scale was changed to wavenumber mode with the
level scale set to dBm/nm or dBm/THz.

14 Unsuitable sampling point Sample point setting for using the smoothing function is missing.

15 ADVANCED MARKER off An assigned advanced marker was set to off.

16 <ADVANCED MARKER> off The advanced marker function was turned off.

17 <LEVEL UNIT> changed The <LEVEL UNIT> key setting was changed.

18 <POWER/NBW> trace state changed The <POWER/NBW?> trace setting in trace settings was changed to
FIX mode.

19 Analysis result is not correct Because analysis was performed on a POWER/NBW trace, a

correct analysis result may not be displayed.

No.50 - 199: Generation of a reason why a function cannot be executed

54

Unsuitable logging item setting

Logging item setting is not correct.

101

All traces in FIXed state

Waveforms cannot be re-written, because all traces have been set
to FIX.

102

Sweep stopped

Sweep was stopped, because all traces were set to FIX during the
sweep.

103

No data in active trace

An attempt was made to execute analysis functions when there
was no data in an active trace. An attempt was made to execute the
EDFA-NF analysis function or the WDM analysis function (DUAL
TRACE = ON) when there was no data in traces A and B.

107

Unsuitable memory number

A number other than 0 - 99 was specified when the memory was
saved or recalled. Or, an attempt was made to recall data from a
memory where waveforms have not been saved.

108

Marker setting out of range

An attempt was made to execute the analysis function between
markers in the state where both line marker 1 and line marker 2
were set outside the measurement range.

109

Auto sweep failed

Although the AUTO sweep started, the sweep stopped because
optimum conditions were not found.

IM AQ6376-01EN
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9.10 Warning Display Function

No. Message Cause of Warning

110  No data between line markers An attempt was made to execute the analysis function in a state
where there was no data in the line markers of an active trace.

111 <G=MKR FIT> failed Trace G cannot write fitting curve because numbers of data is not
sufficient during <G=MKR FIT>.

120 USB Storage not inserted USB storage medium not inserted.

121  USB Storage not initialized SUB storage not initialized.

122  USB Storage is write protected The USB storage device is write protected.

123  File not found The specified file cannot be read because it has not been found. Or,
the file does not exist on the disk.

124 lllegal directory name Directory cannot be created because the name is not valid.

125  lllegal file name A file cannot be saved due to an incorrect file name.

126  Directory already exists Directory cannot be created because a directory of the same name
already exists.

128  File is write protected The file cannot be re-written or deleted because its property has
been set to READ ONLY.

129  USB Storage full The file cannot be saved, because the hard disk or the USB storage
device is full.

130  Directory full No files can be created because the directory area is full.

131 No data There was no data to be saved, although an attempt was made to
save the file.

132  File is not a trace file The file cannot be read because it is not a waveform file.

133  File is not a program file The file cannot be read because it is not a program file.

134  File is not a data file The file cannot be read because it is not a data file.

135  File is not a settings file The file cannot be read because it is not a settings file.

137  File is not a template file File cannot be loaded since it is not a template file or there is a
problem with the format of the template data.

138  Cannot copy The file copy cannot be executed because the “copy from” file and
the “copy to” file have the same name.

140  No paste possible The paste operation cannot be executed during the editing of
programs because the number of blank rows is not sufficient.

141 No merge possible It is not possible to execute a merge during the editing of programs
because the merged result would exceed the maximum number of
rows.

142 WL calibration failed Calibration cannot be executed because the level of a light source
is not sufficient during the wavelength calibration or because
wavelength deviations exceed the calibration range.

143  Optical Alignment failed Alignment adjustment cannot be executed because the level of a
light source is not sufficient during the alignment adjustment.

144  Go/No go judgment stopped Go/No go judgment stopped because template data reading or
AUTO sweep was carried out with Go/No go judgment function set
to ON.

145  No template data Go/No go judgment or template data display was attempted to be
made with no template data provided.

150  File is not a logging file The file cannot be loaded because it is not a logging file.

151  Disk space is not enough for logging Logging cannot be started because there is not enough space for
saving waveform files with the logging function.

152  Logging was skipped for Auto zeroing Unable to log at the specified interval because auto offset was in
progress at the time logging would have occurred (displayed only
the first time after logging is started).

153  Sweep time exceeds the set interval Unable to log at the specified interval because the sweep time is
longer than the interval (displayed only the first time after logging is
started).

154  This file is not compatible The file could not be loaded because the model does not support it.

160  Printer paper empty There was no printer paper, although an attempt was made to use
the internal printer for printing.

161  Printer head up It was not possible to execute printing because the head-up lever of

the internal printer was raised.
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9.10 Warning Display Function

No.

Message

Cause of Warning

164

Printer Head Temperature error

The temperature of the built-in printer’s printer head is abnormal
when printing.

170

lllegal character

An illegal character was entered for a network name.

171

lllegal address

An illegal address was set to an IP address.

172

This version is not compatible

Attempted to load an incompatible update file.

173

Update file read error

An incorrect number of files or file corruption was found when
attempting to load the update file.

174

Invalid password

The password entered for the key lock is not correct.

175

Re-entered password is not matched

The two passwords entered for the key lock do not match.

176

Password needs to be 4-digit number

The password entered for the key lock is not a 4-digit number.

No. 200 - 299: Warnings for hardware failures

200

Fan motor stopped!

The fan motor (main unit) stopped. Automatically shuts down after
10 seconds from occurrence.

201

Calibration data failed!

Started up in emulation mode because there was a problem with the
instrument’s calibration data.

202

Fan motor stopped

The CPU fan stopped.

205

Internal communication error!

An abnormality occurred during instrument-internal communication.

206

Internal communication error!

An abnormality occurred during instrument-internal communication.

207

Internal Temperature Over!

Internal temperature is abnormally high. Automatically shuts down
after 10 seconds from occurrence.

208

Monochromator fan motor stopped!

The monochromator fan stopped.

209

PD temperature over!

Enterd emulation mode because there was a problem with the light
detector temperature.

210

Internal Temperature warning!

Warning for rising internal temperature.

211

Auto offset error!

Obtained an abnormal value during AUTO OFFSET operation.

212

Auto offset error!

Obtained an abnormal value during AUTO OFFSET operation.

213

Auto temperature control error!

Problem with the light detector temperature control.

214

Measurement sequence error!

The sweep stopped because measurement sequence fell into
disorder during the sweep.

220

Boot sequence error!

Started up in emulation mode because an abnormality occurred
upon start-up

221

Boot sequence error!

Started up in emulation mode because an abnormality occurred
upon start-up

222

Emulation Mode.

Entered emulation mode because an abnormality occurred.

223

Boot sequence error!

Started up in emulation mode because an abnormality occurred
upon start-up

224

Internal communication error!

An abnormality occurred during instrument-internal communication.

225

Internal communication error!

An abnormality occurred during instrument-internal communication.

226

Internal communication error!

An abnormality occurred during instrument-internal communication.

227

Internal communication error!

An abnormality occurred during instrument-internal communication.

228

Memory allocation error!

Data memory initialization failed.

230

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

231

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

232

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

233

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

234

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

235

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

236

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.
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9.10 Warning Display Function

No.

Message

Cause of Warning

No.300 - 399: Errors during the execution of program functions

300

Parameter out of range

A variable value is out of range or is not defined for a command that
sets a parameter using variables.

302

Scale unit mismatch

There is a difference between the Y-axis scale of the active trace
and the unit of a parameter in the “LINE MKR 3 or 4” command.

303

No data in Active trace

Setting of the moving marker, a peak (or bottom) search, or
activation of the analysis function was made with no data in the
active trace.

304

Marker value out of range

Specified wavelength was out of the sweep range in the moving
marker or line wavelength marker setting command.

305

No data in trace Aor B

No waveform data in traces A or B when executing the “EDFA NF”
command

306

Invalid data

Trace had no data when attempting to save it to memory or to write
it to FD/HDD.

307

Unsuitable Write item

All data items were OFF at execution of “WRITE DATA”.

320

Undefined variable

A command containing an undefined variable was executed.

321

Variable unit mismatch

The unit of each variable does not agree within a command
containing two or more variables.

322

Overflow

An overflow occurred in an arithmetic operation.

323

Undefined marker variable

A command containing a marker-value variable was executed when
no marker had been displayed.

324

Invalid marker variable

A command containing the corresponding variable was executed at
a time other than immediately after execution of a spectrum width
search, peak search, etc.

325

Undefined line number

GOTO command’s jumping destination is a number other than 1 to
200.

326

F1 greater than F2

F1>F2 when the “IF F1 < @@@@@ < F2” command was executed.

340

Printer paper empty

No printer paper

341

Printer head up

No print is made because the printer’s head-up lever is raised.

345

Option does not respond

No response from an external device.

346

Option is not connected

No external device is connected.

347

GPIB2 not system controller

System controller connected to the GP-IB2 port has been set to an
external computer.

360

Disk full

No file can be created due to insufficient free space on the USB
storage medium.

361

USB Storage not inserted

USB storage medium not inserted.

362

USB Storage is write protected

The USB storage device is write protected.

363

USB Storage not initialized

USB storage not initialized. Or, it has been formatted in a format not
supported by this instrument.

364

Directory full

Directory is full, therefore no file can be created.

365

File not found

The specified file cannot be read because it has not been found. Or,
the file does not exist on the disk.

366

File is write protected

The file is specified to be read only, so that it cannot be rewritten or
deleted.

367

No data

No data to store.

368

File is not a trace file

A file cannot be read because it is not a trace file.

369

lllegal file name

A file cannot be saved due to an incorrect file name.

380

Undefined program

An attempt was made to run a program that is not defined.

381

Syntax error

Command incorrect (a program has been rewritten for some
reason).
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Appendix

Appendix 1 GRID Table for WDM Wevelength

Some analytical functions refer to the GRID table for analysis(See the following table.)
The AQ6376 contains the nominal center frequencies specified by the ITU-T (International
Telecommunication Union-Telecommunication sector) G692 as the GRID table. It also
contains two tables: the standard GRID table created according to the pre-defined
wavelength (frequency) range and the custom GRID table that users can edit freely.

List of Analytical Functions with GRID Tables

Function Item Parameter Name Setting Parameter

WDM DISPLAY SETTING DISPLAY TYPE DRIFT(GRID)

FILTER PEAK CROSS TALK ALGO GRID

FILTER BOTTOM CROSS TALK ALGO GRID

WDM FILTER PEAK CAHNEL DETECTION/ ALGO GRIF FIT
NOMINAL WAVELENGTH GRID

WDM FILTER BOTTOM CAHNEL DETECTION/ ALGO GRIF FIT
NOMINAL WAVELENGTH GRID

Note

Concerning the units of wavelength axis for GRID tables, wavelength values and frequency
values can be changed by the setting of marker units.

The two GRID tables (standard and custom) have different parameter ranges, which are
shown in the following table.

Type Parameter Range
Standard GRID Table

Start frequency 192.1000 THz(fixed)

Stop frequency 196.1000 THz(fixed)

Reference frequency  88.0000 to 200.0000 THz
Frequency spacing To be selected from among
200 GHz/100 GHz/50 GHz/25 GHz/12.5GHz

Fixed GRID Table
Start frequency 176.3486 to 229.7924 THz
Stop frequency 176.3486 to 299.7924 THz
Reference frequency  88.0000 to 200.0000 THz
Frequency spacing 0.1 10 999.9 GHz

Standard GRID Table

This GRID table is created with pre-defined wavelength (frequency) ranges. It can be
created in the following manner by setting the reference wavelength (frequency) and
frequency spacing.

Custom GRID Table

Users can edit this GRID table freely. It is created automatically by setting the start/stop
wavelength (frequency), reference wavelength (frequency), and frequency spacing.
Users can add or delete an arbitrary channel to/from the created GRID table or edit
wavelength (frequency) values for each channel there.
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Appendix2 Data Calculation Algorithms for
Spectrum Widths

The AQ6376 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 followin table shows the details of parameters for the THRESH method.

Parameter Abbreviation Default Value Setting Range Unit Description

THRESH TH 3.00 0.01t050.00 dB Threshold value
THRESH K K 1.00 1.00t0 10.00 - Multiplying factor
MODE FIT MODE FIT OFF ON/ OFF - Set whether the half of

maximum point is aligned to
the mode peak or not.

Algorithms differ depending on the number of mode peaks. Algorithms for these numbers
are described below.
In the case of one mode peak

Threshold
Value

JAVY

M AC A2

» Perform a mode search to obtain the mode peak.
» Set the wavelengths, which cross the line below the mode peak by the threshold value
(THRESH[dB]), to A1 and Az.
» Use the following equations, which incorporate multiplication by the multiplying factor
K for A1 and A2, to obtain new A and Az.
NC = (A2+A\q)/2
M=Kx(\M-NC)+ANC
A=K x (A2-NC)+ANC
» Obtain the spectrum width from the following equation.
AN = Ao -\
» Obtain the center wavelength AC from the following equation.
AC = (A2 +M\)/2

Note

If “MODE FIT” is set to ON in the case of a one mode peak, the spectrum width AA and the
center wavelength AC will become as follows.

AA =0.0000nm

AC = center wavelength of the mode peak
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

In the case of two or more mode peaks

?

Threshold
Value

: [
AU v AA "MODE FIT” ON) \'i

_\f\) - A\ ("MODE FIT” OFF) '=%

I\ Ui

A M A N

+ If “MODE FIT” is ON, set the wavelengths of the mode peaks, which are outmost from
the threshold value (THRESH[dB]) among the mode peaks, to A1 and Az. If “MODE
FIT” is OFF, set the wavelengths, which are located outside A1 and A2, and which cross
the line below the mode peak with the largest mode peak level by the threshold value
(THRESHI[dB]), to A'1 and A'2.

+ If “MODE FIT” is ON, use the following equations, which incorporate multiplication by
the multiplying factor K for A1 and A2, to obtain new A4 and A.

When “MODE FIT” is ON
NC = (A2 + M)/2
M=Kx (M-NC)+ANC
A =Kx(A\2-NC)+ANC
When “MODE FIT” is OFF
NC = (N2 + N'9)/2
Ni=Kx (N'1-NC)+\NC
Na=Kx (N2-NC)+\NC
» Obtain spectrum widths from the following equations.
AN = A2 - A (when “MODE FIT” is ON)
AN = N2 - N'1 (when “MODE FIT” is OFF)
» Obtain center frequencies AC from the following equations
AC = (A2 + M)/2 (when “MODE FIT” is ON)
AC = (N2 + N'1)/2 (when “MODE FIT” is OFF)
MODE displayed in the data area shall be the number of mode peaks between A1 and
A2.
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

ENVELOPE 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 parameters for the ENVELOPE method.

Parameter Abbreviation Default Value Setting Range Unit Description

THRESH 1 TH1 3.00 0.01to 50.00 dB Threshold value

THRESH 2 TH2 13.00 0.01t050.00 dB Lower limit value when
the number of modes is
calculated

K K 1.00 1.00t0 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.

In the case of one valid mode peak.

Threshold
Value

M AC A2

» Perform a mode search to obtain the mode peak.
» Set the wavelengths, which cross the line below the mode peak by the threshold value
(THRESH[dB]), to A1 and A2.
» Use the following equations, which incorporate multiplication by the multiplying factor
K for A1 and A2, to obtain new A1 and As.
NC = (A2 + \)/2
M=Kx (M-NC)+ANC
A=Kx(M-NC)+ANC
» Obtain the spectrum width from the following equation.
AN = Ao - \q
» Obtain the center wavelength AC from the following equation.
AC = (A2 + M)/2
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

In the case of two valid mode peaks.

AN

.
N
N,

*
AN Threshold Value
. ¥

N

M Az

Set the levels (LOG) of the two valid mode peaks to LG1 and LG2 in order from the

left.

Obtain A1 and A2 in the following manner.

* In the case of |LG2-LG1]| is threshold value (THRESH1[dB]) or less.
A becomes A1 and A2 from the left in order.

* In the case of |LG2-LG1]| is larger than threshold value (THRESH1[dB])
Connect two valid mode peaks with a straight line (envelope).
In the case of LG1>LG2, set the wavelength for the left mode peak to A1. Set the
wavelength of the point, where the line below the peak level by the threshold value
(THRESH][dB]) and the straight line (envelope) cross, to Az.
In the case of LG1<LG2, set the wavelength for the right mode peak Ay. Set the
wavelength of the point, where the line below the peak level by the threshold value
(THRESH[dB]) and the straight line (envelope) cross, to A1.

Use the following equations, which incorporate multiplication by the multiplying factor

K for A and A2, to obtain new A1 and As.

NC = (A2 + M)/2

M=Kx(M-NC)+ANC

A =Kx (A-NC)+\NC

Obtain the spectrum width from the following equation.

AN= Ay - M

Obtain the center wavelength AC from the following equation

AC = (A2 + M)/2
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

In the case of three or more valid mode peaks.

Threshold
Value

JIVAVAVIVAD

)\1 )\2

Set the levels (LOG) of three or more valid mode peaks to LG1, LG2 « « « LGn in order
from the left. Set the level of the mode peak at the highest level to LGp.
Obtain A1 in the following manner:
* In the case of |LGp-LG1| is threshold value (THRESH1[dB]) or less
Set the wavelength of the LG1 mode peak to As.
* In the case of |LGp-LG1]| is larger than threshold value (THRESH1[dB])
i Obtain the leftmost mode peak with |LGp-THRESH1| or more.
i  Use a straight line to connect the mode peak obtained in (i) with the mode peak
on the left of (i) and also at the highest level.
iii Set the point, where the line of |[LGp-THRESH1| and the straight line (envelope)
cross, to A1.
Obtain Az in the following manner:
* In the case of |LGp-LGn| is threshold value (THRESH1[dB]) or less.
Set the wavelength of the LG1 mode peak to Az.
* In the case of |LGp-LGn| is larger than threshold value (THRESH1[dB])
i Obtain the rightmost mode peak with |LGp-THRESH1| or more.
i Use a straight line to connect the mode peak obtained in (i) with the mode peak
on the right of (i) and also at the highest level.
iii Set the point, where the line of |[LGp-THRESH1| and the straight line (envelope)
cross, to Ao.
Use the following equations, which incorporate multiplication by the multiplying factor
K for A1 and A2, to obtain new A and Az.
NC = (A2+A\q)/2
M=Kx(\M-NC)+ANC
A =Kx (A2-NC)+ANC
Obtain the spectrum width from the following equation.
AN=Ap - M
Obtain the center wavelength AC from the following equation.
AC = (A2 +M\)/2

App-6
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

RMS Method
Use the RMS method to obtain the spectrum width and its center wavelength.
Following table shows the details of parameters for the RMS method.

Parameter Abbreviation Default Value Setting Range Unit Description

THRESH TH 20.00 0.01 to 50.00 dB Threshold value
K K 2.00 1.00 to 10.00 - Multiplying factor

Algorithms for the analysis are described below.

!

Threshold
Value

Peak Level

» Take out the data points exceeding the threshold value TH, within the displayed
waveform, and find the spectrum width by the following calculation.

*  When the wavelength at beach point isAi and the level at the point is Pi, the mean
wavelength Ac can be found by the following expression.

ANe="—F—
Z Pi
» By using the mean wavelength Ac, find the spectrum width AA by the following
expression.
> Pix (Ai-Ac)?
A\ =Kx | ==

> Pi
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

PEAK RMS Method

Use the PEAK RMS method to obtain the spectrum width and its center wavelength.
Following table shows the details of the parameters for the PEAK RMS method.

Parameter Abbreviation  Default Value Setting Range Unit Description

THRESH TH 20.00 0.01 to 50.00 dB Threshold value
K K 2.00 1.00 to 10.00 - Multiplying factor

Algorithms for the analysis are described below.

!

Threshold
Value

l ’\f\u A
J\j M

+ Take out the data points exceeding the limit value TH, within the displayed waveform,
and find the spectrum width by the following calculation.
The mode peak count above the TH is shown in the MODE data area.

*  When the wavelength at beach point is Ai and the level at the point is Pi, the mean
wavelength Ac can be found by the following expression.

re = ZPix.)\i
ZPI

» By using the mean wavelength Ac obtained in above discription, find the spectrum
width AA by the following expression.

_ > Pix (Ai-Ac)?
A)\—KXJ Zpi

Peak Level

App-8
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

NOTCH Width Measurement
Obtain a bottom level. Then, obtain the NOTCH width for the bottom level and its center
wavelength.
Following table shows the details of parameters for NOTCH analyses.

Parameter Abbreviation Default Value Setting 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
search

Algorithms for analyses are described here. They differ depending on the types of
analysis (BOTTOM/PEAK). Algorithms for each type of analysis are described below.
When “TYPE” is BOTTOM

L1l _ 1 _1___ ]

» Obtain the minimum level “LGmin.” Also, set the wavelength of this point to Amin.

» Set the rightmost wavelength, which is located on the left of Amin and which crosses
the level (LOG) of |LGmin + threshold value (THRESHI[dB])|, to AA.

» Set the leftmost wavelength, which is located on the right of Amin and which crosses
the level (LOG) of |LGmin + threshold value (THRESH[dB])|, to AB.

« Obtain A and AB through multiplication by the value which is set to the multiplying
factor K.
NC = (AB + AA)/2
M=K x (M -NC)+A\C
AB=Kx (AB-NC)+AC

» Obtain the NOTCH width from the following equation.
AN =MNA - AB

» Obtain the center wavelength AC from the following equation.
AC = (MA + AB)/2
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

When “TYPE” is PEAK.

:Xm_in —IT

Obtain the minimum level “LGmin.” Also, set the wavelength of this point to Amin.
Obtain LGO at the peak level (LOG) on the left of LGmin. Also, set the wavelength of
this point to AO.

Obtain LG1 at the peak level (LOG) on the right of LGmin. Also, set the wavelength of
this point to A1.

Of LGO and LGH1, set whichever is greater to Lp.

Between A0 and M, set the leftmost wavelength crossing the level (LOG) of |Lp-
threshold value (THRESH[dB])| to AA.

Between A0 and M, set the rightmost wavelength crossing the level (LOG) of |Lp-
threshold value (THRESHI[dB])| to AB.

Obtain AA and AB through multiplication by the value which is set to the multiplying
factor K.

NC = (AB + MNA)/2

M=K x (M-NC)+\NC

AB =K x (AB-NC)+ANC

Obtain the NOTCH width from the following equatio.

AN =AA - AB

Obtain the center wavelength AC from the following equation.

AC = (M + AB)/2
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Appendix 3 Details of Each Analytical Functions

This section describes the algorithms for analyses using the ANALYSIS 1 soft key in the
ANALYSIS. ANALYSIS 1 provides such functions as collective analysis of various light
sources, POWER analysis, SMSR analysis, and PMD analysis.

SMSR Analysis Function

Use the optical spectrum after the measurement of DFB-LD to analyze the SMSR (Side
Mode Suppression Ratio) of DFB-LD.
Following table shows the details of parameters for NOTCH analyses.

Parameter  Abbreviation 3::::" Setting 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

Algorithms for analyses are described here. They differ depending on the SMSR modes.
Algorithms for each mode of analysis are described below.

SMSR1
The next highest mode peak after excluding the highest mode peak level and the mask
setting range is defined as the side mode.

Mode Peak(AA)

Side Mode(AB) SMSR
-
MASK AREA

Algorithms of analysis for the SMSR1 mode are as follows:

» Perform a mode search to obtain the mode peak.

» Of the obtained mode peaks, set the point of the mode peak at the highest level (LOG)
to PA. Also, set the wavelength value of this point to AA.

» Except for the mode peaks within the range of PA £1000 x (SMSR MASK)/SPAN, set
the wavelength of the highest mode peak, which is next to PA, to AB. If a relevant point
does not exist, set the wavelength value at the highest level outside the range of PA
+ 1000 x (SMSR MASK)/SPAN to AB. If there is more than one AB, set the leftmost
wavelength value to AB. Also, set the levels (linear values) for each point of AA and AB
to LAand LB.

» Obtain SMSR and A\ from the following equations.

SMSR =LA/LB
AN = AB - ANA
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Appendix 3 Details of Each Analytical Functions

SMSR2
Of the highest mode peak level and the mode peaks on either side, whichever is higher
is defined as the side mode.

Mode Peak(AA)

\

SMSR
Side Mode(AB)

/\
—_/ VU L~~~

Algorithms of analysis for the SMSR1 mode are as follows.

» Perform a mode search to obtain the mode peak.

» Of the obtained mode peaks, set the wavelength value of the mode peak at the
highest level (LOG) to AA.

+ Of the mode peaks on either side of AA, set the wavelength value at the higher level to
AB. If there is no mode peak other than AA, AB = AA shall be applicable.

» Also, set the levels (linear values) for each point of AA and AB to LA and LB.

* Obtain SMSR and A\ 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
4+~ (AC)

-
MASK AREA

The analysis algorithm for the SMSR3 mode is as follows:
1. Amode search is performed to obtain the mode peaks.
2. The main mode point is set to PA. The wavelength of this point is set to AA.
3. The wavelength of the side mode that has a wavelength shorter than PA is set to AB.
The wavelength of the side mode that has a wavelength longer than PA is set 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 set to AB and the wavelength
at the highest level whose wavelength is longer than PA is set to AC.
4. The levels (linear values) of AA, AB, and AC are set to LA, LB, and LC, respectively.
5. The SMSR and AA are obtained from the following equations.
SMSR(L) =LA/LB
SMSR(R) =LA/ LC
AANL) =AB - AA
AAN(R) = AC = AA

App-12
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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:
1. Amode search is performed to obtain the mode peaks.
2. The main mode point is set to PA. The wavelength of this point is set to AA.
3. The wavelength of the side mode that has a wavelength shorter than PA is set to AB.
The wavelength of the side mode that has a wavelength longer than PA is set to AC.
If there is no mode peak whose wavelength is shorter than PA, AB is set to AA. If there
is no mode peak whose wavelength is longer than PA, AC is set to AA.
4. The levels (linear values) of AA, AB, and AC are set to LA, LB, and LC, respectively.
5. The SMSR and AA are obtained from the following equations.
SMSR(L) =LA/LB
SMSR(R) =LA/LC
AA(L) = AB — AA
ANR) = AC - AA

IM AQ6376-01EN
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Appendix 3 Details of Each Analytical Functions

POWER Analysis Function

This function allows the user to add up level values of measured waveforms, thereby
enabling the calculation of total power. It would be more convenient if the between line
markers search function and the zoom area search function were also used for the
POWER analysis.

Following table shows the details of the parameters for POWER analysis.

Parameter Abbreviation Default Value Setting Range Unit Description

POWER OFFSET OFST 0.00 -10.00 to 10.00 dB  Compensation value in
power measurement

Algorithms for the analysis are as follows.

» Obtain actual wavelength resolutions for all display points. (Use the table to interpolate
the values for Ax = ASHIFT + AOFST.)
While in the vacuum wavelength mode (MEAS WL AIR/VACUUM soft key in the SET
UP), use the following equation to obtain Ax.
A0 = A + ASHIFT
Ax = A0/ N(AO) + AOFST

If the display mode on the X axis (HORIZON SCALE nm/THz soft key in the SET UP)
is the frequency display mode, use the equation below to convert an actual resolution
(frequency) Ri for all display points to a wavelength value.
Ri = (N x Ai x Rfi)/C

Ai: Wavelength (nm) at each point

Rfi : Actual resolution(THz)

C: Speed of light in the vacuum(2.99792458 x 108[m/s])

» Set the actual resolution for the ith point to Ri, while setting the level to Li.
» Obtain the total power in the equation below.

POWER = —SPAN xz% x POWEROFFSET

SAMPLE - 1

App-14
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PMD Analysis Function
Measured waveforms are used to analyze PMD values.
Following table shows the details of the parameter for PMD analysis.

Parameter Abbreviation Default Value Setting Range Unit Description
THRESH TH 10.00 0.01t0 50.00 dB Threshold value

Algorithms of the analysis are as follows.

!

Threshold
Value

o)) \
7 M,

F1 F2

Peak Level

» Perform a mode search to obtain mode peaks.
« Of these mode peaks, set the ones whose level (LOG) is equal to or greater than the
line that is below the peak level by the lower limit (THRESH), to the valid mode peaks.
» Set the frequency of the leftmost valid mode peak to F1(THz).
+ Set the frequency of the rightmost valid mode peak to F2(THz).
» Set the number of mode peaks between F1 and F2 to N.
» Obtain the PMD value from the following equation.
PMD = (N-1) / (F2-F1)

IM AQ6376-01EN
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DFB-LD Analysis Function

The following parameters for DFB-LD light sources are analyzed collectively.

+ -XdB WIDTH
« SMSR
« RMS
« POWER
+ OSNR
Following table shows the details of parameters for DFB-LD analysis.
Parameter |Abbreviation | Default Value | Setting Range | Unit Description
ENVELOPE/
ALGO THRESH THRESH/RMS/ -
PK-RMS
THRESH 20.00 0.01 to 50.00 dB
-XdB WIDTH Valid only when ALGO is
THRESH2 20.00 0.01 to 50.00 dB
(Center WL/ ENVELOPE.
SPWD) K 1.00 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF 3.00 001105000 | g |NvalidwhenALGOs
RMS.
SMSR1/SMSR2/
SMSR MODE SMSR1 SMSR3/SMSR4 -
SMSR
SMSR MASK +0.00 0.00 to 99.99 nm
MODE DIFF 3.00 0.01 to 50.00 dB
ALGO RMS RMS/PK-RMS - -
THRESH 20.00 0.01 to 50.00 dB |-
RMS K 2.00 0.01 to 10.00 - |-
MODE DIFF 3.00 0.01t050.00 | g |MvalidwhenALGOIs
RMS.
POWER SPAN 0.40 0.01 to 10.00 nm |-
MODE DIFF 3.00 0.01 to 50.00 dB |-
AUTO-FIX/
MANUAL-FIX/
NOISE ALGO PIT AUTO-CTR/ - -
MANUAL-CTR/
PIT
AUTO/
NOISE AREA AUTO 0.01 to 10.00 nm |-
-/
osNr | MASKAREA ] 001t010.00 | " |”
LINEAR/GAUSS/
FITTING LORENZ/3RD
ALGO LINEAR POLY/4TH U
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 |-

Concerning the algorithms for DFB-LD analysis, refer to data calculation algorithms for
spectrum widths and SMSR analysis algorithms.
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FP-LD Analysis Function

The following parameters for FP-LD light sources are analyzed collectively
+ SPECTRUM WIDTH
+ MEAN WAVELENGTH

+ TOTAL POWER

+ MODE NO.
Following table shows the details of parameters for FP-LD analysis.

Parameter Abbreviation |Default Value |Setting Range |Unit |Description
ENVELOPE /
ALGO PK-RMS THRESH / RMS -
/ PK-RMS
SPECTRUM THRESH 20 0.01 to 50.00 dB Vaid oy when ALGO s
WIDTH THRESH2 20 0.01 to 50.00 dB ENVELOPE.
K 2 1.00 to 10.00 -
MODE FIT OFF ON / OFF - |Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE /
ALGO PK-RMS THRESH / RMS -
/ PK-RMS
MEAN THRESH 20 0.01 to 50.00 dB Vaid oniy when ALGO S
WAVELENGTH| THRESH2 20 0.01 to 50.00 dB ENVELOPE.
K 2 1.00 to 10.00 -
MODE FIT OFF ON / OFF - |Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 to 50.00 dB
TOTAL POWER ?_';';SEELT 0 -10.00to 10.00 | dB
ENVELOPE /
ALGO PK-RMS THRESH / RMS -
/ PK-RMS
THRESH 20.00 0.01 to 50.00 dB
MODE NO. Valid only when ALGO is
THRESH2 20.00 0.01 to 50.00 dB ENVELOPE.
K 2.00 1.00 to 10.00 -
MODE FIT OFF ON/ OFF - |Valid only when ALGO is THRESH.
MODE DIFF 3.00 0.01 to 50.00 dB

Concerning the algorithms for FP-LD analysis, refer to data calculation algorithms for
spectrum widths and power analysis algorithms.

IM AQ6376-01EN
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LED Analysis Function

The following parameters for LED light sources are analyzed collectively.

+ SPECTRUM WIDTH
+ MEAN WAVELENGTH

+ TOTAL POWER
Following table shows the details of parameters for LED analysis.

Parameter Abbreviation Dveafﬁl uelt Setting Range Unit Description
ENVELOPE / THRESH
ALGO THRESH |50 = e -
THRESH 3 0.01 t0 50.00 dB
\?VTE%I RUM THRESH2 20 0.01 to 50.00 dB_|Valid only when ALGO is ENVELOPE.
K 1 1.00 to 10.00 -
MODE FIT OFF ON / OFF ~ |Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE / THRESH
ALGO RMS / RMS / PK-RMS )
EAN THRESH 20 0.01 to 50.00 dB
THRESH2 20 0.01 to 50.00 dB_|Valid only when ALGO is ENVELOPE.
WAVELENGTH K 2 1,00 to 10.00
MODE FIT OFF ON/ OFF ~ |Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 10 50.00 dB
TOTAL OFFSET
POWER b 0 -10.00 to 10.00 dB

Concerning the algorithms for LED analysis, refer to data calculation algorithms for
spectrum widths and power analysis algorithms.
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Appendix 4

Items for analysis

List of Parameters

Detailed Explanations of WDM
Analysis Function

This function provides the analyses of NOISE level and SNR in each mode within the
measurement range of WDM waveforms.

NO.:

WAVELENGTH:

LEVEL:
OFFSET WL:

OFFSET LVL:

SPACING:
LVL DIFF:
NOISE:
SNR:
GRID WL:
MEAS WL:
REL WL:

Nofte

Channel No. i

Center wavelength Ai of the channel

Level (peak level — noise level) Li of the channel

Relative wavelength to the wavelength of the reference channel (REF)
Relative level to the level of the reference channel (REF)
Wavelength spacing to the adjacent channel

Level difference from then adjacent channel

Noise level LNi of the channel

SNR value SNi of the channel

Nearest GRID wavelength to the channel

Center wavelength Ai of the channel

Relative wavelength to the nearest GRID wavelength of the channel

Indications of dBm/nm and dBm/THz are forcibly changed to dBm indications before execution.

Related to Channel Detection

Parameter Default |Setting Range |Unit Description
THRESH 20.0 0.11t099.9 dB  |Threshold value for channel detection.
MODE DIFF 3.0 0.0 t050.0 dB Mlnlmum valug for peak/bottom .
difference during channel detection.
OFF, Levels equal to or below this level are not
DISPLAYMASK | OFF | 100.0100.0 | “B™ |detected as WDM channels.

IM AQ6376-01EN
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Related to SNR Analysis
Parameter Default | Setting Range | Unit Description
AUTO-FIX
MANUAL-FIX
AUTO-CTR Selection of algorithms for noise level
NOISE ALGO | AUTO-FIX MANUAL-CTR | - measurement.g
PIT
Arange of waveform data for use in noise
level analysis is specified as a range
centering on channel wavelengths.
When N_ALGO is:
NOISE AREA 0.40nm |0.01to 10.00nm| nm [+ AUTO-FIX "AUTO"
* MANUAL-FIX  ****
* AUTO-CTR "Between Ch"
* MANUAL-CTR "Between Ch"
- PIT
Specify 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: "-"
Other cases: input of parameter
MASK AREA 0.20nm [0.01 to 10.00nm| nm
values
* AUTOL-CTR
* MANUAL-CTR
When F_ALGO is LINEAR: "-"
Other cases: input of parameter
values
Limiter is applied during input to ensure
NOISE AREA is MASK AREA or more.
« PIT
LINEAR
GAUSS
LORENZ Selection of a fitting algorithm for obtainin
FITTINGALGO | LINEAR 3RD POLY " |noise levels. 9% ’
4TH POLY
5TH POLY
NOISE BW 0.10nm | 0.01 to 1.00nm | nm |[Setting of noise bandwidth.
OFF: Active trace is handled as the target
for analysis.
DUAL TRACE OFF ON/OFF - |ON: Wavelengths and levels are
calculated from TRACE A. Noise
levels are calculated from TRACE B.
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Related to display

Parameter

Default

Setting Range

Unit

Description

DISPLAY TYPE

ABSOLUTE

ABSOLUTE
RELATIVE
DRIFT(MEAS)
DRIFT(GRID)

Setting of the format to display wavelengths, levels,

noises, and SNRs, which are the results of analyses.

ABSOLUTE: display of absolute values

RELATIVE: display of relative values compared to
GRID.

DRIFT(MEAS): display of drift values by using

wavelengths measured previously as

references.

display of drift values by using the grid

wavelengths as references.

DRIFT(GRID):

CH RELATION

OFFSET

OFFSET
SPACING

Setting of the format to display wavelengths between
channels and level relative values during DISPLAY:
ABSOLUTE.

This parameter is valid only when DISPLAY is set to
ABSOLUTE.
OFFSET: Display of offset values by using one
arbitrary channel as the reference.
Display of offset values compared to an
adjacent channel

SPACING:

REF CH

HIGHEST

HIGHEST

*kkk

Setting of the reference channel when CH RELATION is
set to OFFSET.

This parameter is valid only when DISPLAY is set

to ABSOLUTE and also when CH
RELATION is set to OFFSET.

A channel at the highest level is used as
the reference.

A ****th channel is used as the reference.

HIGHEST:

*kkk.

MAX/MIN
RESET

If pressed, MAX/MIN is RESET.
Button valid only when DISPLAY is set to DRIFT

OUTPUT
SLOPE

OFF

ON/OFF

ON/OFF of the function to obtain the least square
approximation line of the channel peak.

POINT
DISPLAY

ON

ON/OFF

ON/OFF of the function to display the data range used
for fitting into the waveform window.

Other settings

Parameter Default |Setting Range| Unit Description
SIGNAL PEAK Setting of the signal optical power calculation method
PEAK - PEAK: Peak level value
POWER INTEGRAL . .
INTEGRAL: Level value per calculation of integral.
Setting of the integral range for determining the signal
INTEGRAL optical power
RANGE 10.0 1.0t0999.9 | 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 +A f.

IM AQ6376-01EN
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Algorithm for Analysis

Data range for use in the fitting calculation

g =

=]
|

il
YRV SRVZ RV

. mas| wavelength
Measured noise level area

noise
area

level
S

. Apply channel detection to measured waveform data using the following procedure:

» Find all maximum points and minimum points 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, choose only the ones whose level difference
compared to the highest peak is equal to or greater than THRESH. Note, however,
that mode peaks with a level difference equal to or less than DISPLAY MASK
shall be excluded. The number of mode peaks chosen in this manner shall be the
Number of Channels “N.”

. Obtain the wavelength N'i of each mode peak.
. Determine the center wavelengths Ai of each mode peak, which are 2 points down

A[dB] to the left and right from mode peak A'l (where A[dB] is 3 dB or the MODE DIFF
setting, whichever is smaller).

4. Determine the signal level LSi of each mode 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 +A f [GHz]
of each mode
(Af: parameter INTEGRAL RANGE setting value)

. Follow the setting of the parameter NOISE ALGO to determine the noise area and

mask area for performing the NOISE fitting.
(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 become the same value.)

. Obtain the measurement resolution RBi of each channel from the values stored in the

AQ6376.

. According to the setting of the parameter FITTING ALGO, generate fitting waveforms

from the noise area and mask area determined in 5 and obtain the level at the center
wavelength Ai as the noise level Lni.

. Using the signal level LSi and noise level LNi obtained in 4 and 7, determine the level

Li of each channel using the following equation.
Li = LSi(linear) ? LNi(linear)
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9. Obtain the normalized noise level LNNi from the equation below.
LNNi = [LNi(LOG) - 10xLog(RBi[nm])] + 10xLog(NBW)
NBW =noise bandwidth (configurable parameter)
10. Use the mode peak level Li obtained in 8 and 9 and the normalized noise level LNNi
to obtain SNi from the following equation.
SNi = 10xlog(Li) —LNNi
11. Display the results of foregoing analyses according to the settings of the parameter
DISPLAY SETTING.

Automatic Parameter Setting Function

This unit provides the noise area/mask area automatic setting function. To activate the
automatic setting, set the algorithm to AUTO-FIX or AUTO-CTR.

AUTO-FIX

Noise Algorithm
Obtain the left and right noise areas (NA_RIi, NA_Li) of each channel according to the
number of detected WDM channels as follows:
When the number of WDM channels “n” is 1
Internally obtain the measurement resolution of SNi calculation trace and the value of
the noise measurement point NOISE AREA in accordance with the resolution, and then
obtain the values 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
Obtain the channel spacing of each channel (spacing of Ai.) With the minimum spacing
set to SPACING as well as NOISE AREA = SPACING / 2, obtain the NOISE AREA.
Finally, obtain the values from the following equations.

NA_Ri = Ai + NOISE AREA (i=1,2,...,n)

NA_Li=Ai- NOISEAREA (i=1,2,...,n)

Fitting Algorithm

While the setting is at AUTO-FIX, LINEAR is used for the fitting algorithm, which is

calculated as follows.

+ Obtain ELi and ERi as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

» Use the data of the straight line connecting the two points of ELi and ERi to fill the
inside of the fitting range.

» Set the level of Ai of the data generated in the fitting to the noise level LNi.

Note

Due to being set to LINEAR, it is not possible to set the mask areas.

AUTO-CTR

Noise Algorithm
Obtain the left and right noise areas (NA_Ri, NA_Li) of each channel 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
Internally obtain the measurement resolution of SNi calculation trace and the value of
the noise measurement point NOISE AREA in accordance with the resolution, and then
obtain the values from the following equations.

NA_Ri = Ai + NOISE AREA

NA_Li = Ai - NOISE AREA

IM AQ6376-01EN
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PIT

When the number of WDM channels “n” is 2 or more
AN1T = (3A1 - A2)/2
i=2,3,...,n
ANi = (Ai - Ai1)/2
ANN+1 = (3An - Ap-1)/2
If the above values are calculated, the following results will be generated.
i=1,2,...,n
NA_Li=Ai-AA
NA_Ri = Ai + AA
(where AA is AAL or AAR, whichever is smaller)
AAL = Ai - ANi
AAR = ANi + 1

Fitting Algorithm

While the setting to AUTO-CTR, LINEAR is used for the fitting algorithm, which is

calculated as follow.

« Obtain ELi and ERIi as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

» Use the data of the straight line connecting the two points of ELi and ERi to fill the
inside of the fitting range.

» Set the level of Ai of the data generated in the fitting to the noise level LNi.

Note

Due to being set to LINEAR, it is not possible to set the mask areas.

Noise Algorithm
Obtain the noise areas for measured waveform to the minimum level position of a before
the next channel in each channel.
When inside noise areas obtain at the left and right noise areas of each channel. outside
noise areas is applied.
When the number of WDM channels “n” is 1
Internally obtain the measurement resolution of SNi calculation trace and the value of
the noise measurement point NOISE AREA in accordance with the resolution, and then
obtain the values 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(@-1)
NA_Ri =ANi
i=n
NA_Li=AN(@i-1)

NA_Ri =Ai + (i - AN(i -1))
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Fitting Algorithm

While the setting to PIT, LINEAR is used for the fitting algorithm, which is calculated as

follows.

» Obtain ELi and ERi as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

» Use the data of the straight line connecting the two points of ELi and ER:i to fill the
inside of the fitting range.

» Set the level of Ai of the data generated in the fitting to the noise level LNi.

Nofte

Due to being set to LINEAR, it is not possible to set the mask areas

Setting of the Parameter “DUAL TRACE”

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 will be:

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.
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Items to be Displayed When DISPLAY is Set

ABSOLUTE

Results of analyses are displayed in absolute values.

TMEAS CONDITIOND
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Explanations of display items

NO:

WAVELENGTH:

LEVEL:
OFFSET WL:
OFFSET LVL:
SPACING:
LVL DIFF:
NOISE:

SNR:

Channel number
Center wavelength of the channel

Level of the channel (peak level — noise level)
Relative wavelength to the wavelength of the reference channel (REF)
Relative level to the wavelength of the reference channel (REF)
Wavelength spacing with the adjacent channel
Level difference from the adjacent channel
Noise level of the channel
SNR value of the channel

» OFFSET WL/LVL is displayed when the parameter CH RELATION is “OFFSET.”
SPACING and LVL DIFF are displayed when the parameter CH RELATION is

“SPACING.”

* When ABSOLUTE and CH RELATION are OFFSET, it is possible either to set the
reference channel to the mode peak with the highest level or to set a mode peak that
will become the reference arbitrarily.

* When REF CH is HIGHEST

The WDM mode peak with the highest level shall be the reference. The wavelength
difference and level difference (LOG) compared to it shall be OFFSET WL and
OFFSET LVL 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 LVL of each WDM
mode peak. (If the ***th mode peak does not exist, the WDM mode peak on the

longest wavelength shall be the reference.)
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RELATIVE
Of the analytical results, wavelength values are displayed as relative values to the values
in the grid table.
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Explanations of display items

NO: Channel number

GRID WL: GRID wavelength of the channel

MEAS WL: Center wavelength of the channel

REL WL:  Relative wavelength to the GRID wavelengths of the channel
MEAS LVL: Level of the channel (peak level — noise level)

NOISE: Noise level of the channel

SNR: SNR value of the channel

>
5
o
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Appendix 4 Detailed Explanations of WDM Analysis Function

DRIFT(MEAS)

Wavelengths measured previously are used as references to display wavelength/level
changes (drifts).
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Explanations of display items

NO: Channel number

REF WL: Reference wavelength of the channel
(previous wavelength measured)

MEAS WL: Center wavelength of the channel

DIFF MAX (wavelength): Maximum value of the relative wavelength to the reference
wavelength of the channel

DIFF MIN (wavelength):  Minimum value of the relative wavelength to the reference
wavelength of the channel

REF LVL: Reference level of the channel (previous measurement level)

MEAS WL: 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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Appendix 4 Detailed Explanations of WDM Analysis Function

DRIFT(GRID)
Grid wavelengths are used as references to display wavelength/level changes (drifts).
Note that reference levels are previous measurement levels.
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Explanations of display items

NO: Channel number
GRID WL: Reference wavelength of the channel (grid wavelength)
MEAS WL: Center wavelength of the channel

DIFF MAX (wavelength): Maximum value of the relative wavelength to the reference
wavelength of the channel

DIFF MIN (wavelength): Minimum value of the relative wavelength to the reference
wavelength of the channel

REF LVL: Reference level of the channel (previous measurement level)

MEAS WL: Measurement level of the channel

DIFF MAX (level): Maximum value of the relative level to the reference level of the
channel

DIFF MIN (level): Minimum value of the relative level to the reference level of the
channel

» Absolute values and reference values to the GRID table are displayed. The GRID
table can be freely configured.
» Reference wavelengths/levels 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

List of parameters

Details of Optical Amplifier Analysis
Function

This function enables the analysis of gains and NF (noise figures) of optical fiber amplifiers.

Items to be analyzed

A Center wavelength of each channel. -> Center frequency during the frequency
mode.
LINi Signal optical power of each channel (after OFFSET compensation)

LOUTI
LASEi
Rbi

Gi

Nfi

Output optical power of each channel (after OFFSET compensation)
ASE power of each channel (after OFFSET compensation)
Measurement resolution of each channel

Gain of each channel

NF of each channel

Related to channel detection

Parameter Default | Setting Range | Unit Description
THRESH 20.0 0.1 t0 99.9 dB |Threshold value for channel detection.
MODE DIFF 3.0 0.0 to 50.0 dB [Minimum value of the peak/bottom difference during channel detection
OFFSET(IN) 0.00 -99.991099.99 | dB [Level offset value of signal optical power.
OFFSET(OUT) 0.00 -99.991099.99 | dB |Level offset value of output optical power.
AUTO-FIX
ASE ALGO |AUTO-FIX MAAL\JI\_IF%;?IC_;-_IF:QX - |Selection of the algorithm for ASE level measurement.
MANUAL-CTR
Arange of waveform data for use in ASE level analysis is specified as a
range centering on channel wavelengths.
When A_ALGO is
FIT AREA 0.40nm | 0.01t0 10.00nm | nm |+ AUTO-FIX: "AUTO"
* MANUAL-FIX:  ****
+ AUTO-CTR: "Between Ch"
* MANUAL-CTR: "Between Ch"
Of the waveform data, specify the signal optical spectrum range for
masking, which centers on the channel wavelength.
When A_ALGO is
+ AUTO-FIX:
* MANUAL-FIX
When F_ALGO is LINEAR: "-"
MASK AREA | 0.20nm | 0.01to 10.00nm | nm Other cases: input of parameter value.
+ AUTOL-CTR:
* MANUAL-CTR
When F_ALGO is LINEAR: "-"
Other cases: input of parameter value.
Apply the limiter during input to ensure FITTING AREA is MASK AREA or
more.
LINEAR
GAUSS
FITTING ALGO| LINEAR LORENZ - |Selection of the fitting algorithm for obtaining ASE levels
3RD POLY
4TH POLY
5TH POLY
POINT ON/OFF for the function to display data range used for fitting in the
DISPLAY ON ON/OFF " |waveform window.
Set the method for calculating the measurement resolution RBi of each
channel.
RES BW CAL DATA MCEA':‘_SILDJARTIZD - |MEASURED: Determine the value of the THRESH 3dB width for each
channel from the TRACE B waveform and set to RBi.
CAL DATA: Set the actual resolution value stored in the instrument to RBi.
Shot Noise component is included in computation of the NF value.
SHOT NOISE ON ON / OFF - |ON: Shot Noise component included in computation of the NF value.
OFF: Shot Noise component not included in computation of the NF value.
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Appendix 5 Details of Optical Amplifier Analysis Function

Other settings

Parameter Default |Setting Range| Unit Description
SIGNAL PEAK Setting of the signal optical power calculation method
PEAK - PEAK: Peak level value
POWER INTEGRAL . .
INTEGRAL: Level value per calculation of integral.
Setting of the integral range for determining the signal
INTEGRAL optical power
RANGE 10.0 1.0t0999.9 | 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 +A f.

Algorithm for analysis

1.

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.

. 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)

. 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
[GHZz] of each mode
(Af: the INTEGRAL RANGE parameter setting value)

. LINi and LOUTI, which are generated by compensating OFFSET (IN,OUT) for signal

optical level and output optical level, respectively are determined.

. The fitting area and mask area for performing the ASE fitting are determined according

to the setting of the parameter ASE ALGO.

. Measurement resolution RBi of each channel is determined.

+ MEASURED: The value of the THRESH 3dB width for each channel is determined
from the TRACE B waveform and assigned to RBi.
» CAL DATA: The resolution bandwidth stored in the instrument is assigned to RBi.

. The signal optical SE elements contained in the output optical spectrum is removed in

the following order, and the result is written into TRACE C.

» Levels (linear) on both sides of the channel of the fitting area that was obtained in 5
are determined.

» 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'ASE:i is converted
to a level near the integration range +f [GHZz].

» LASEi, which is generated by compensating OFFSET (OUT) for the provisional
ASE level L'ASEi is determined.
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Appendix 5 Details of Optical Amplifier Analysis Function

* Gain Gi (linear) is determined from the following equation.
Gi = (LOUTi — LASEI)/LINi
» 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 written into TRACE C. (The signal
light SE component contained in the output optical spectrum is eliminated.)

8. In the TRACE C data (linear) generated in 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 + FITTING 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(NP A LASE_AWPi
NFi=1%c XRBi* ™~ Gi

+ % (SHOT NOISE parameter: ON)

_ NN | A® | LASE_AMPi

NFi= =" X RBi Gi (SHOT NOISE parameter: OFF)

NF value (during the vacuum wavelength mode)

4 N LASEAWPI 1 |
NFi= S X RE;i < Gi * G (SHOT NOISE parameter: ON)
3 ;
NFi 1 A2 LASE_AMPI (SHOT NOISE parameter: OFF)

'=hx *RBi* T Gi
where N(Ai): Refraction index of the air
C: Speed of light in the vacuum (1.99792458 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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Appendix 5 Details of Optical Amplifier Analysis Function

Automatic Parameter Setting Function
The AQ6376 provides a fit area/mask area automatic setting function.

AUTO-FIX

ASE algorithm
The fitting algorithm is LINEAR.
Since the algorithm is LINEAR, the mask area setting will not be required.
Obtain the left and right fit areas (NA_Ri, NA_Li) of each channel by using the number of
detected channels as follows.
When the number of channels “n” is 1
Internally obtain the measurement resolution of trace B and the value of the noise
measurement point NOISE AREA in accordance with the resolution, and obtain the fit
areas from the following equations.

NA_Ri = Ai + NOISE AREA

NA_Li = Ai - NOISE AREA

When the number of channels “n” is 2 or more
Obtain the channel spacing (spacing of Ai) of each channel. Set the minimum spacing to
SPACING and also use the following to obtain the NOISE AREA.

NA_Ri =Ai + NOISEAREA (i=1,2,...,n)

NA_Li = Ai - NOISE AREA (i=1,2,...,n)

AUTO-CTR

ASE algorithm
The fitting algorithm is LINEAR.
Since the algorithm is LINEAR, the mask area setting will not be required.
Obtain the left and right fit areas (NA_Ri, NA_Li) of each channel by using the number
of detected channels as follows (center points between channels are treated as NA_R;,
NA_Li.)
When the number of channels “n” is 1
Internally obtain the measurement resolution of trace B and the value of the noise
measurement point NOISE AREA in accordance with the resolution, and obtain the fit
areas from the following equations.

NA_Ri = Ai + NOISE AREA

NA_Li = Ai - NOISE AREA

When the number of channels “n” is 2 or more
ANT = (3A; - A,)/2
i=2,3,...,n
ANi = (N + Niq)/2
ANN+1 = (3\ - An-1)/2
Perform the calculations.
i=1,2,...,n
NA_Li=Ai-AA
NA_Ri = Ai + AA
(where AA is AAL or AAR, whichever is smaller)
AAL = Ai - ANi
AAR = ANi + 1
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Appendix 6  Details of Optical Filter Analysis
Function

FILTER PEAK Analysis Function
This function enables the collective analysis of measured waveforms of optical filters via
multiple parameters.
It can be used for filter analysis only if the number of modes is one. Items and algorithms
for analysis are the same as in the AQ6317 series.

Items for analysis

PEAK LVL: Peak level

PEAK WL: Peak wavelength

CENTER WL: Center wavelength

SPECTRUM WIDTH: Wavelength width at threshold value TH
RIPPLE WIDTH: Ripple width

CROSS TALK: Cross talk
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Appendix 6 Details of Optical Filter Analysis Function

List of Parameters

Item Parameter Default Setting Range | Unit Description
PEAK LEVEL SW ON ON or OFF - |ON/OFF switchover of display.
PEAL WL SW ON ON or OFF - |ON/OFF switchover of display.
SW ON ON or OFF - |ON/OFF switchover of display
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS = lwidth,
THRESH : 3.00 Threshold value for channel detection.
THRESH LVL 0.1 t0 50.0 dB
RMS : 3.00 ° Valid only when ALGO is THRESH.
THRESH : 1.00 Multiplying factor.
CENTER WL K RMS : - 1.001010.00 " |Valid only when ALGO is THRESH.
. Whether “half of maximum point” is set
MODE FIT ;‘:AIZESH $OFF ON or OFF - |to the mode peak or not.
T Valid only when ALGO is THRESH.
. Minimum value of the peak/bottom
MODE DIFF ::AZESH +3.00 0.0 to 50.0 dB |difference during channel detection.
B Valid only when ALGO is THRESH.
SW ON ON or OFF - |ON/OFF switchover of display.
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS © lwidth.
THRESH : 3.00 )
SPECTRUM THRESH LVL RMS - 3.00 0.1 t0 50.0 dB |Threshold for channel detection.
WIDTH THRESH : 1.00 Multiplying factor.
K 1. 10. -
RMS : - 00010.00 Valid only when ALGO is THRESH.
. Whether “half of maximum point” is set
MODE FIT ;TAF;ESH - OFF ON or OFF - |to the mode peak or not.
o Valid only when ALGO is THRESH.
. Minimum value of the peak/bottom
SPVE/(I:J'IBHUM MODE DIFF ;TAZESH +3.00 0.0to 50.0 dB |difference during channel detection.
B Valid only when ALGO is THRESH.
SW ON ON or OFF - |ON/OFF switchover of display.
RIPPLE THRESH LVL 3 0.1 to 50.0 dB |Threshold value for channel detection.
WIDTH | \opE pIFF 0.5 0.000 t0 50.000 | g |Minimum value of the peak/bottom
difference during channel detection.
SW ON ON or OFF - |ON/OFF switchover of display.
THRESH Selecti f algorithm f it
ALGO THRESH PK LVL ) Wciadcta;: ion of algorithm for spectrum
GRID )
THRESH : 3.00
Threshold value for channel detection.
THRESH LVL|PK LVL : - 0.1 to0 50.0 dB
° Valid only when ALGO is THRESH.
GRID : -
THRESH : 1.00
Multiplying factor.
K PKLVL: - 1.00 to 10.00 - . .
CROSS TALK GRID : - Valid only when ALGO is THRESH.
THRESH : OFF Whether “half of maximum point” is set
MODE FIT |PKLVL:- ON or OFF - |to the mode peak or not.
GRID : - Valid only when ALGO is THRESH.
THRESH : 3.00 Minimum value of the peak/bottom
MODE DIFF |PKLVL: - 0.0 to 50.0 - |difference during channel detection.
GRID : - Valid only when ALGO is THRESH.
CH SPACE 0.4 0.00 to 50.00 nm |Setting of channel spacing
SEARCH Setting of the analysis range.
AREA 0.01 0.011010.00 | nM |\ only when ALGO is GRID.
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Details of Analyses

(1PEAK LVL 5\pEAK WL
) 2
A /N AL
\ (6)R|PPLE|y [ U /
WIDTH TH[dB]
(5)CROSS
(5)CROSS TALK
TALK
' (4)SPEC WD _
1 A
/ \
(3)MEAN WL
B Acs [nm] | Acs [nm] S
(1) Peak level (PEAK LVL): 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 WD): spectrum width at the threshold value TH
(5) Cross talk (CRS TALK)
In the case of THRESH / PEAK LV algorithms
Obtain the value of the level on the reference wavelength (MEAN WL for THRESH
and PEAK WL for PEAK LV). Also, obtain the value of the level at the wavelength
which is +tACH SPACE[nm] away from the reference wavelength. Then, set the
difference in level value between the two to the cross talk.
In the case of ITU-T algorithms
Set the ITU-T grid wavelength, which is nearest to the peak wavelength, to the
reference wavelength. Set the difference between the bottom level within the range
of the reference wavelength tASEARCH AREA[nm] and the peak level within
the range of the position tACH SPACE[nm] away from the reference wavelength
+ASEARCH AREA[nm] to the cross talk.
(6) Ripple width (RIPPLE WD): Perform a spectrum width search. Set the value of
the peak level — bottom level within the obtained
spectrum width to the ripple width.

Note

* Unless the parameter “MODE DIFF” is set to a value smaller than uneven portions of a
waveform regarded as a ripple, RIPPLE = 0 will result.
* RIPPLE = 0 if the parameter setting is “THRESH” < “MODE DIFF”

App-36 IM AQ6376-01EN



Appendix 6 Details of Optical Filter Analysis Function

FILTER BOTTOM Analysis Function

This function enables the collective analysis of multiple parameters via the measured
waveforms of optical filters.
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.

Items for analysis

BOTTOM LVL:
BOTTOM WL:
CENTER WL:

Bottom level
Bottom wavelength
Center wavelength

NOTCH WIDTH: Notch width
CROSS TALK: Cross talk

List of parameters

Item Parameter Default | Setting Range | Unit Description
BOTTOM LEVEL SW ON ON or OFF - |ON/OFF switchover of display.
BOTTOM WL SW ON ON or OFF - |ON/OFF switchover of display.
SW ON ON or OFF - |ON/OFF switchover of display.
PEAK Selection of algorithm for spectrum
ALGO BOTTOM |5oTTOM ~ |width.
CENTER WL THRESH LVL 3 0.1 10 50.0 dB Threshold value for channel
detection.
MODE DIFF 3 0010500 | gg |Minimum value of the peak/bottom
difference during channel detection.
NOTCH SW ON ON or OFF - |ON/OFF switchover of display.
ALGO BOTTOM |PEAK BOTTOM| - \?Vciedltte;tlon of algorithm for spectrum
Threshold value for channel
WIDTH THRESH LVL 3 0.1t050.0 dB detection.
Minimum value of the peak/bottom
MODE DIFF 3 0.0 to 50.0 dB |difference during channel detection.
Valid only when ALGO is THRESH.
SW ON ON or OFF - |ON/OFF switchover of display.
PEAK BOTTOM Selecti ¢ alaorithm §
ALGO BOTTOM (BOTTOM_LvL | - [SeBctonora gorithm for spectrum
GRID '
Threshold value for channel
detection.
CROSS TALK THRESH LVL 3 0-11050.0 dB Valid when ALGO is PEAK/
BOTTOM.
Multiplying factor.
MODE DIFF 3 00 to 50.0 -
° Valid only when ALGO is THRESH.
CH SPACE 0.4 0.0 to 50.00 nm |Setting of channel spacing.
SEARCH Setting of the range of analysis.
0.01 0.01 to 10.00
AREA ° "™ |\Valid only when ALGO is GRID.
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Details of Analysis

Acs [nm] Acs [nm]
5)CROSS (5)CROSS
( )TALK (4)NOTCH WD TALK
(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 LV algorithms
Obtain the level value at the reference wavelength (MEAN WL for PEAK/BOTTOM,
BOTTOM WL for BOTTOM LV). Also, obtain the level value at the wavelength
which is tACH SPACE[nm] away from the reference wavelength. Then, set the
difference in level value between the two to the cross talk.

In the case of ITU-T algorithms
Set the ITU-T grid wavelength, which is nearest the bottom wavelength, to the
reference wavelength. Set the difference between the peak level within the range
of the reference wavelength tXASEARCH AREA[nm] and the bottom level within
the range of the position tACH SPACE[nm] away from the reference wavelength
+ASEARCH AREA[nm] to the cross talk.
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WDM FILTER PEAK Analysis Function

This function enables the collective analysis of multiple items for each channel via the

measured waveforms of multi-channel optical filters.

It also enables filter analysis for multi-mode waveforms, which is different from FILTER

PEAK analysis.

Items for analysis

Item for Analysis

Description

Nominal Wavelength

Peak Wavelength / Level
xdB Width / Center Wavelength

xdB stop-band
xdB pass-band

Reference wavelength/frequency of each channel.
Peak wavelength/frequency and level of each channel.
xdB width of each channel and its center wavelength/frequency.

Wavelength width/frequency width across xdB of each channel.
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.
List of Parameters
Item Parameter Default Setting Range Unit
AL PEAK / MEAN / )
Channel Detection coRmYTY MEA GRID/ GRID FIT
. ’ MODE DIFF 3 0.1 to 50.0 dB
Nominal Wavelength THRESH 20 0.11099.9 dB
TEST BAND 0.1 0.001 to 9.999 nm
Peak Wavelength/ Sw ON ON/ OFF i
Level
XdB Width SW ON ON / OFF -
Center Wavelength THRESH 3 0.1 t0 50.0 dB
SW ON ON / OFF -
XdB stop-band THRESH LVL 10 -90.00t030.00 | dB
SW ON ON / OFF -
XdB pass-band THRESH 3.0 0.1 to 50.0 dB
TEST BAND 0.20 0.01 to 99.99 nm
. SW ON ON / OFF -
Ripple
TEST BAND 0.20 0.01 to 99.99 nm
SW ON ON / OFF -
Cross Talk SPACING 0.80 0.01 to 99.99 nm
TEST BAND 0.20 0.01 to 99.99 nm
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Algorithms for analysis

Channel Detection, Nominal Wavelength

Parameter
THRESH
MODE DIFF
ALGO
TEST BAND

Procedure
PEAK
e Channel:

» Reference wavelength:
» Peak wavelength/level:

MEAN
e Channel:

» Reference wavelength:
» Peak wavelength/level:

GRID FIT
¢ Channel:

» Reference wavelength:
» Peak wavelength/level:

GRID
e 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 THRESH[dB] or less.)
Wavelength of each mode peak.

Wavelength and level of each mode peak.

Each mode peak detected via a mode search

(Except for the mode peaks at levels which are lower than
the mode at the highest level by THRESH[dB] or less.)

3 dB center wavelength at each mode peak.

Wavelength and level of each mode peak.

Modes within the range of GRID wavelength + (TEST
BAND/2) among the mode peaks detected via a mode
search (except for the mode peaks at levels which are
lower than the mode at the highest level by THRESH[dB]
or less).

If the number of relevant modes in one GRID is more than
one, only the mode at the highest level will be regarded as
the channel.

GRID wavelength nearest to each channel.

Wavelength and level of the mode peak of each channel.

A mode search shall not be performed. All GRID
wavelengths within the range of analysis shall be the
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

THRESH

MODE DIFF

Procedure

» Apply WDM analysis to the waveform data of an active trace and perform channel
detection. Note that the parameter DISPLAY MASK is not used.

» Obtain the mode peak wavelength (PEAK WL) of each channel of the active trace and

its signal optical level (PEAK LVL).

XdB Width
B Width
Peak Level ‘Xd Id!
Port A
o
i=A
°
>
(]
-
,,,,,,,,,, ! D ._..-PortB
| - Center Wavelength
Wavelength
Parameter
THRESH
Procedure

Obtain 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.
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

xd /\

o

=

©

>

Q

|

Ai Wavelength
nominal wavelength
Parameter
THRESH

Procedure

Obtain 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.

XdB pass-band
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» Perform the bottom search within the range of parameter Test_Band/2 by centering on
reference wavelength Ai of each channel and obtain the bottom level (LBi).

» Obtain the width (xdB_pass-band) that is below the bottom level LBi obtained in the
above procedure by the parameter THRESH _LEVEL.
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Appendix 6 Details of Optical Filter Analysis Function

Ripple
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Procedure
» Perform the peak search and bottom search within the range of parameter Test_
Band/2 by centering on the reference wavelength Ai of each channel, and obtain the
peak level (LP’i) and the bottom level (LB’i).
» Use the peak level (LP’i) and bottom level (LB’i) obtained in the above procedure to
obtain the ripple from the following equation:
Ripple = LP’i - LB’i
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Appendix 6 Details of Optical Filter Analysis Function

Cross Talk
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» Perform a bottom search within the range of parameter Test_Band/2 while centering
on reference wavelength (Ai) of each channel and obtain the bottom level (LBi).

» Perform a peak search 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, obtain the peak level (LPLi).

» Perform a peak search 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, obtain the peak level (LPRi).

» Use the values obtained in the above procedure to obtain the left and right cross talks
(XTLi, XTRi) of each channel from the following equations:

XTLi = Lbi - LPLi

XTRi = Lbi - LPRi
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Appendix 6 Details of Optical Filter Analysis Function

WDM FILTER BOTTOM Analysis Function

This function enables the collective analysis of multiple items of each channel via the
measured waveforms of multi-channel optical filters.

It also enables filter analysis for multi-mode waveforms, which is different from the
FILTER BOTTOM analysis.

Items for analysis

Item for Analysis

Description

Nominal Wavelength
Bottom Wavelength / Level
xdB Notch Width /

Reference wavelength/frequency of each channel.
Peak wavelength/frequency and level of each channel
xdB notch width of each channel and its center wavelength/

Center Wavelength
xdB stop-band
xdB Elimination band

frequency.
Wavelength width / frequency width across xdB of each channel.
Elimination band that is xdB from the bottom within the test band of

each channel.

6Ripple Max-min level (flatness) within the test band of each channe.
Cross Talk Difference in level between the positions that are xnm away in each
channel.
List of Parameters
Item Parameter Default Setting Range Unit
ALGORHYTHM | NOTCH(B) PEAK /NOTCH(P)/ NOTCH(B) |
Channel Detection /GRID/GRID FIT
Nominal W II ’th MODE DIFF 3.0 0.1 to 50.0 dB
ominalivaveleng THRESH 20.0 0.11099.9 dB
TEST BAND 0.100 0.001 to 9.999 nm
Bottom
Wavelength/Level sw ON ON/OFF i
SW ON ON / OFF -
XdB Width
Cd i I\% lenath ALGORHYTHM | NOTCH(B) NOTCH(P) / NOTCH(B) -
enier faveleng THRESH 3.0 0.1 10 50.0 dB
SW ON ON / OFF -
XdB stop-band THRESH -10.000 -90.000 to 30.000 dB
N SW ON ON / OFF -
XdB Elimination ban THRESH 3.0 0.110 50.0 B
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 to 99.99 nm
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Appendix 6 Details of Optical Filter Analysis Function

Algorithm for analysis

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.

Wach 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.)
3dB-center wavelength with each mode bottom as the
reference (ALGO=BOTTOM).

Wavelength and level of each mode peak.

Each mode peak 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.)
3dB-center wavelength with each mode bottom as the
reference (ALGO=PEAK).

Wavelength and 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 higher than the mode at the lowest level by
THRESHI[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 shall not be performed. All the GRID
wavelengths within the range of analysis shall be the
channels.

GRID wavelength of each channel.

Bottom wavelength and bottom level within the range of
GRID wavelength + (TEST BAND/2) of each channel.
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Appendix 6 Details of Optical Filter Analysis Function

BOTTOM WL / BOTTOM LVL
Parameter

THRESH

MODE DIFF

Procedure

Obtain the wavelength N'i of the mode bottom of each channel and its signal optical level
LBi.

XdB_NOTCH_WIDTH/CENTER WAVELENGTH
Parameter
ALGO

Procedure

According to the settings of the parameter ALGO, obtain the xdB notch width
(xdB_Notch_Width) of each channel and its center wavelength/frequency
(Center_Wavelength).

NOTCH(B)

B Notch Width}

Level [dB]

\

A\
Bottom Level

Center Wavelength

Wavelength

Obtain 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).

NOTCH(P)
Level peak
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\ / | j

1\ / \ /

| |~ Port A

/ /
Mode Bottom \\_/ \\\_//’
Ai1 X
Mode Bottom Mode Bottom
A Ai+1
Center Wavelength Wavelength

Obtain 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).
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Appendix 6 Details of Optical Filter Analysis Function

XdB_STOP-BAND
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Procedure

Obtain 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.

XdB_ELIMINATION BAND
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"4 |n Test Band Port A
\/
Test Band
Ai
nominal wavelength Wavelength

Parameter

THRESH

TEST BAND
Procedure

» Perform the peak search within the range of the parameter Test_Band/2 by centering
on the nominal wavelength Ai of a channel and obtain the peak level (LPi).

» Obtain 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.
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Appendix 6 Details of Optical Filter Analysis Function

Port A
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nominal wavelength
Parameter
TEST BAND
Procedure

» Perform the peak search and bottom search within the range of parameter Test_
Band/2 by centering on reference wavelength Ai of each channel, and obtain the peak
level (LP’i) and the bottom level (LB’).

» Use the peak level (LP’i)and bottom level (LB’i) obtained in the above procedure to
obtain the ripple (Ripple) from the following equation:

Ripple = LP’i = LB’i
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Appendix 6 Details of Optical Filter Analysis Function

App-50

CROOS TALK
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Procedure

Perform a peak search within the range of parameter Test_Band/2 while centering on
the reference wavelength Ai of each channel and obtain the peak level (LP”i).
Perform a bottom search 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, obtain the bottom level (LPLi).
Perform the bottom search within the range of parameter Test_Band/2 while centering
on the point (\i+ASP) that is obtained by subtracting the parameter SPACING from the
reference wavelength Ai of each channel. Then, obtain the bottom level (LPRi).

Use the values obtained in the above procedures to obtain the left and right cross
talks (XTLi, XTRi) of each channel from the following equations:

XTLi = LP”i - LPLi

XTRi = LP”i - LPRIi

IM AQ6376-01EN



Appendix 7 Soft Key Tree Diagram

The following is an overview of the instrument's menus.
Some menus are omitted.

SWEEP
Auto sweep (4.1, 9.5)
™ | Repeat sweep (4.12-4.14, 4.17, 6.11)
Single sweep (4.12-4.14, 4.17)
Sweep stop (4.12, 4.14)
- Segment measuring (4.12)
BT 1 — Segment unit setting (4.12)
&l —— Sweep between line markers (4.13)
Sweep interval setting (4.12)
CENTER
m— Center wavelength (frequency, wavenumber) setting (4.5, 6.11)
Measurement start wavelength (frequenc, wavenumbery) setting (4.5, 4.6)
Measurement stop wavelength (frequency, wavenumber) setting (4.5, 4.6)
Setting peak wavelength (frequency, wavenumber) as the center wavelength
(frequency, wavenumber) (1.2, 4.5)
Setting THRESH 3 dB center wavelength (frequency, wavenumber) of
— measured waveform to center wavelength (frequency, wavenumber) (1.2, 4.5)
o For each sweep, setting the peak wavelength (frequency, wavenumber) as
the center wavelength (frequency, wavenumber) (4.5)
£ Setting the current waveform display scale as the measurement scale
for the next sweep (1.2, 4.5)
SPAN

Measurement sweep width setting (4.6, 6.11)

START WL

Measurement start wavelength (frequency, wavenumber)
- setting (4.5, 4.6)

Measurement stop wavelength (frequency, wavenumber)
setting (4.5, 4.6)

Setting the sweep width as six times the RMS 20 dB
= width of the active trace measurement waveform (1.2,4.6)

PN 0 nm sweep screen range measurement time setting (6.11)

>
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o
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Appendix 7 Soft Key Tree Diagram

LEVEL

LEVEL (1/2) LEVEL (2/2)
1 8-1 . ,:7-15: D 9
5 man 1 go 10
3 [ ] "
4 [ ] i 12
5 |:| SgcgETZ.ZdB 1 3
6 L]

=7 [ ]

s —[ |

EveL

3
I3
3
m
IS
N

RETURN >

Reference level setting (1.5, 4.1, 4.4, 6.12)

LOG scale setting (4.2, 4.4)

Linear scale setting (4.2, 4.4)

Linear scale bottom settings (4.2)

Setting the peak level to the reference level (1.2, 4.4)
Automatic setting of reference level (4.4)

Vertical axis units setting (4.2)

Vertical axis setting (4.2)

8-1 Setting the number of vertical axis divisions (4.2)
8-2  Reference level screen position setting (4.2)

9 Setting subscale to LOG (4.3)

10  Setting subscale to LINEAR (4.3)

11 Setting subscale to dB/km (4.3)

12 Setting subscale to % (4.3)

13  Linear subscale bottom setting or offset level settting for LOG (4.3)
14  Optical fiber length setting (4.3)

15  Automatic scaling of subscale (4.3)

16  Position settings in the reference level subscale (4.3)
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Measurement resolution setting (4.7, 6.10, 9.5)
Measurement sensitivity, CHOP mode settings (4.9)
2.1 CHOP mode setting (4.9)

Averaging times setting (4.10)

Automatic sampling points setting (4.7, 4.8)

Manual sampling points setting (4.8)

Sampling interval setting (4.8)

Setting the measured wavelength to air/vacuum (4.2)
Sweep speed setting (4.10)

Pulse light measurement settings (4.14, 4.15)

9-1 Pulse light measurement OFF (4.14)

9-2  Peak hold time setting (4.14)

9-3  External trigger mode setting (4.15)

Trigger condition settings (4.15)

10-1 Edge setting (4.15)

10-2 Delay setting (1.2, 4.15)

10-3 Trigger input mode setting (4.16)

10-4 Trigger output mode setting (4.17)
Horizontal axis units setting (4.2)

Smoothing (4.18)
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Appendix 7 Soft Key Tree Diagram

ZOOM

DISPLAY

sre o 7 Zoom display center wavelength (frequency) setting (5.1, 6.12)

Zoom display span setting (5.1)
Zoom display start point setting (5.1)

1551. 1@@rm|

& w  +— Zoom display stop point setting (5.1)

Setting the peak wavelength to the center wavelength
of zoom display (1.2, 5.1)

Overview display position setting (5.1)
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i — Overview size setting (5.1)
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Display scale initialization (5.1)
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1 Normal display (5.10)
2 Split display (5.10)
2-1 Display position setting
2-2  Display position fixing
3 Label setting (3.3)
4 Noise mask setting (1.3, 5.11)
5 Mask method setting (5.11)
6 Trace clearing (5.12)
7 Turning the display OFF (8.6)
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TRACE (MORE 1/2)
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F=CHD CLIND
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F=ruLR NEW D
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BANDM IDTH
@. 1rm|

i

THRESH
20dE
[eperaTION
|AREA
F1
lslco
GALSS)

[TrRace LisT

Active trace setting (4.11, 5.2-5.7, 6.8, 6.9)

Show/hide active trace setting (4.11, 5.2-5.7, 6.8, 6.9)
Setting write mode on the active trace (4.11, 5.2, 6.8, 6.9)
Setting fixed mode on the active trace (5.2, 6.8, 6.9)

Setting MAX/MIN hold mode on the active trace (5.3)

Active trace sweep average setting(5.4)

Trace-to-trace calculation settings (trace C, F, G only) (5.5-5.7, 6.9)
7-1 LOG based between-trace calculation (5.5, 6.9)

7-2  LIN based between-trace calculation (5.5)

7-3  Power spectral density display (trace F only) (5.5, 5.8)
7-4  Trace normalization (trace G only) (5.5, 5.6)

7-5  Trace curve fitting (trace G only) (5.5, 5.7)

7-6  Trace peak curve fitting (trace G only) (5.5, 5.7)

8 Trace conditions list display (5.12)
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TRACE(MORE 2/2)
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1 Copy trace (5.12)

1-1 Copy source trace setting (5.12)

1-2  Copy target trace setting (5.12)
1-3  Execute copy (5.12)
2 Trace clearing (5.12)
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MARKER
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More 22 | ore =3 RETURN [ReTURN

ML

[ReTURN
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10
11
12
13
14

15
16

17

Moving marker display ON/OFF (5.9)
Setting moving markers to fixed markers (5.9, 5.13)
Clearing fixed markers (5.9, 5.13)
Setting the moving marker wavelength (frequency) to measurement center (1.2, 4.5, 5.9)
Setting the moving marker wavelength (frequency) to display scale center (1.2, 5.9)
Setting the moving marker level to reference level (4.4, 5.9)
Displays advanced markers (1.3, 5.9)
7-1Turns on or off the advanced marker display (5.9)
7-2 Sets advanced markers (5.9)

7-2-1 Selects the trace to assign the marker to (5.9)

7-2-2 Sets moving markers (5.9)

7-2-3 Sets power spectral density markers (5.9)

7-2-4 Sets integrated power markers (5.9)

7-2-5 Sets integration wavelength range (5.9)
7-3 Executes a search based on advanced markers (5.9)

7-3-1 Executes a peak search (5.9)

7-3-2 Executes a bottom search (5.9)

7-3-3 Sets the advanced marker from the current position to the next peak or
bottom value (5.9)
Sets the advanced marker from the current position to the next local peak or
bottom value on the right (5.9)
Sets the advanced marker from the current position to the next local peak or
bottom value on the left (5.9)
Clear all displayed moving and fixed markers (5.9, 5.13)
Line markers ON/OFF (5.9)
Setting the measurement span to between line markers 1 and 2 (1.2, 4.6, 5.9)
Setting the zoom span to between line markers 1 and 2 (1.2, 5.9)
Clear all displayed line markers (5.9)
Marker display settings (5.9)
Setting whether to automatically update the fixed marker's level values when updating
active trace (5.9)
Marker value units setting (5.9, 6.10)
Setting the peak search, bottom search, and analysis function ranges to between line
markers L1 and L2 (5.13, 6.13) (For both the PEAK SEARCH and ANALYSIS menus)
Setting the peak search, bottom search, and analysis function ranges to within the
zoom range (5.13, 6.13) (For both the PEAK SEARCH and ANALYSIS menus)

7-3-4

7-3-5
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PEAK SEARCH

NEXT LEVEL
SEARCH

NEXT_sEARcH SEARCH AN
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OM

SEARCH, AN
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N
2
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1 Executing peak search (5.13)
2 Executing bottom search (5.13)
3 Moving the moving marker from the current position to the next peak/bottom value
(5.13)
4 Moving the moving marker from the current position to the next peak/bottom value
to the right (5.13)
5 Moving the moving marker from the current position to the next peak/bottom value
to the left (5.13)
Setting the moving marker to the fixed marker (5.9, 5.13)
Clearing fixed markers (5.9, 5.13)
Clearing all displayed moving and fixed markers (5.9, 5.13)
Turning ON/OFF peak/bottom search each sweep (5.13)
0 Setting the minimum peak/bottom difference of the mode judgment reference (5.13,
6.6, 6.8)
11 Setting the peak search, bottom search, and analysis function ranges to between
line markers L1 and L2 (5.13, 6.12)
(For both the MARKER and ANALYSIS menus)
12  Setting the peak search, bottom search, and analysis function ranges to within the
zoom range (5.13, 6.12)
(For both the MARKER and ANALYSIS menus)
13  Switching between the single and multi peak/bottom searches (5.13, 5.14)
14  Setting the threshold and sort order of the multi search (5.14)
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ANALYSIS

9 e 10-1

[ ]
11 10-3

ANALYS1S

MoRE 1,2

—_

Spectrum width analysis algorithm settings/execution (6.1, 6.2)
Analysis function settings (6.3-6.6, 6.13)
(DFB-LD, FP-LD, LED, SMSR, POWER, PMD)
Analysis function settings (6.7-6.9)
(WDM, FILTER-PK, FILTER-BTM, WDM FIL-PK, WDM FIL-BTM)
Executing the specified analysis (chapter 6)
Spectrum width analysis threshold setting (6.1)
Analysis parameter settings (6.1-6.9)
Editing the ANALYSIS2 analysis results display screen (6.7-6.9)
Turning ON/OFF automatic analysis each sweep (6.1)
Printing analysis results (6.1)
0 Saving analysis results (6.1)
10-1  Setting the save destination (7.6)
10-2 Entering a file name (7.6)
10-3 Setting the data format (7.6)
10-4 Setting overwrite or add (7.6)
10-5 Creating a directory (7.6)
10-6  Sorting a file (7.6)
10-7 Executing saving (7.6)
11 Setting the peak search, bottom search, and analysis function ranges to between
line markers L1 and L2 (5.13, 6.13)
(For both the MARKER and PEAK SEARCH menus)
12  Setting the peak search, bottom search, and analysis function ranges to within the
zoom range (5.13, 6.13)
(For both the MARKER and PEAK SEARCH menus)
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Temporarily saving a trace (7.2)
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Saving data (chapter 7)
1-1  Setting the save destination for trace data (7.3)
1-2 Entering a file name (7.3)
1-3 Setting the trace to save (7.3)
1-4  Setting the data format (7.3)
2 Loading data (6.12, chapter 7)
2-1 Setting the loading source for trace data (7.3)
2-2 Setting the loading destination trace (7.3)
2-3  Switching list/thumbnail display (7.3)
Setting the target item (6.12, chapter 7)
Assigning the filename automatically (7.12)
Removing the USB storage medium (2.3, 7.1)
File manipulation (7.11)
6-1 Setting the target storage device (7.11)
6-2 Deleting a file (7.11)
6-3 Copying a file (7.11)
6-3-1 Setting the paste destination (7.11)
6-3-2 File name when saving to separate name (7.11)
6-4 Renaming (7.11)
6-5 Creating a directory (7.11)
6-6 Sorting a file (7.11)
6-7 File selection (7.11)
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1 Save destination setting for all trace data (7.4)
2 File name setting (7.4)

3 Load source setting for all trace data (7.4)

For MEMORY

—’

Entering a file name (7.3)

Switching the cursor target window (7.3)

(setting the source/destination memory number)
4 Setting the data format (7.3)
5 Switching the MEMORY list display contents (7.3)
6
7

M
1 Setting the MEMORY data save destination (7.3)
2
3

Setting the MEMORY data loading source (7.3)
Switching the cursor target window (7.3)
(setting the source/destination load file)
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Switching the cursor target window (7.7)

(setting the source/destination load file)
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Setting a template to save (7.9)
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LOGGING

1 Sets the logging data save destination (7.10)
Sets the file name (7.10)

Sets the logging data to save (7.10)

Sets the logging data load source (7.10)
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PROGRAM (See IMAQ6376-17EN)
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1 Program execution

1-1 Program execution
1-2  Registering programs to soft keys

2 Editing programs

2-1 Entering program names
2-2  Editing lines
2-2-1  Setting program lines
2-2-2  Setting function commands
2-2-3  Editing parameters
2-2-4  Finalizing input values
2-2-5  Special command settings
2-2-6  Cutting/pasting lines
2-2-6-1 Inserting lines
2-2-6-2  Setting the target area
2-2-6-3 Deleting an area
2-2-6-4 Copying an area
2-2-6-5 Pasting (inserting)
2-2-6-2 Pasting (overwriting)
2-2-7  Printing program lists
2-3  Copying programs
2-3-1  Overwriting

2-2-1 2-2-6-1
2.9.9 Ere, 2-2-6-2
2-2-3 ¥ 2-2-6-3
2-2-4 2-2-6-4
2-2-5 RASE 2.2.6-5
2-2-6 > B 5566

2-2-7

[arER
corY

2-3-2  Copying and adding contents (merge)

2-4  Deleting programs

3 OUTPUT WINDOW display

3-1 OUTPUT WINDOW print out
3-2  Closing the OUTPUT WINDOW

4 Executing programs registered to soft keys
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1 Template settings (6.12)
1-1  GO/NO GO ON/OFF (6.12)
1-2  Displaying templates (6.12)
1-3  Setting the template type (6.12)
1-4  Editing templates (6.12)
1-5  Setting the template shift amount (6.12)

2 Sets data logging (6.15)
2-1 Executes data logging (6.15)
2-2  Stops data logging (6.15)
2-3  Displays cursors and scales (6.15)
2-3-1  Selects the cursor display (6.15)
2-3-2  Turns off the cursor display (6.15)
2-3-3  Expands the horizontal scale at the current cursor position (6.15)
2-3-4  Reduces the horizontal scale at the current cursor position (6.15)
2-3-5 Expands the vertical scale at the center of the measured values
(6.15)
2-3-6  Reduces the vertical scale at the center of the measured values
(6.15)
2-3-7 Initializes the display scale (6.15)
2-3-8 Loads the waveform data of the logging data into the specified trace
(6.15)
2-4  Sets data logging conditions (6.15)
2-4-1  Sets logging parameters (6.15)
2-4-2  Sets analysis conditions (6.15)
2-4-4  Selects the data to display a graph of (6.15)
2-4-5  Selects the number of channels to display on the graph (6.15)
2-4-6  Sets the table data display mode (6.15)
2-4-7  Sets the table data value display mode (6.15)
2-4-8  Sets the reference value for displaying relative values of the table
data (6.15)
2-5  Deletes logging data (6.15)
2-6  Displays waveform data while data logging is in progress (6.15)
2-7  Saves logging data (6.15)
2-8  Loads logging data (6.15)
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1 Executing monochromator alignment adjustment (2.1)

2 Wavelength calibration (2.2)
2-1 Wavelength calibration using the internal light source (2.2)
2-2  Wavelength calibration using a laser type external reference light source (2.2)
2-3  Wavelength calibration using a gas cell type external reference light source

(2.2)

2-4  Wavelength calibration setting for wavelength calibration using an external
reference light source (2.2)
2-5  Executing wavelength calibration (2.2)
3 Setting the wavelength shift amount (value specified for the wavelength axis display
value is added) (6.14)
4 Setting the level shift amount (value specified for the level axis display value is

added) (6.14)

5 Editing the grid table (6.10)
5-1 Creating a grid table with predetermined grid spacing (6.10)
5-2  Creating a custom grid table (an arbitrary grid table) (6.10)

5-2-1
5-2-2
5-2-3
5-2-4
5-2-5
5-2-6
5-2-7

Setting the start wavelength (6.10)
Setting the stop wavelength (6.10)
Setting the frequency Spacing (6.10)
Setting channel point wavelength (6.10)
Inserting channel points (6.10)

Deleting channel points (6.10)
Finalizing input values (6.10)

5-3  Setting the grid table reference wavelength (6.10)
6 Registering user keys (8.1)
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GP-IB interface settings (see IM AQ6376-17EN)
2-1 Setting the GP-IB port address

2-2  Command format setting

RS-232 interface settings (see IM AQ6376-17EN)
Ethernet interface settings (see IM AQ6376-17EN)
Setting the trigger input mode (4.16)

Setting the trigger output mode (4.17)

Setting the auto offset (8.6)

7-1 Auto offset ON/OFF (8.6)

7-2  Setting the offset interval (8.6)

Remote monitor (8.6)

Sets directory sharing (8.6)

Setting the firewall (8.6)

Setting the Remote Timeout (see IM AQ6376-17EN)
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Communication interface settings (see IM AQ6376-17EN)
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UNCAL, warning display ON/OFF (8.6)
Buzzer settings (8.6)
Setting the number of level data digits (3.4)
Semitransparent display ON/OFF (3.4)
Date/time setting (3.5)
Setting the display color (3.4)
Locking the operation key and changing the password for operation lock (8.5)
Removing the USB storage medium (7.1)
System information display (8.7)
9-1 Displaying the serial number, Ethernet port MAC address, and other items
(8.7)
9-2  Displaying, clearing, and saving the system log to USB memory (8.7)
10 Initializing settings (8.2)
11 Displaying the software version and upgrading (9.1)
10-1 Displaying the patch list (9.1)
10-2 Upgrading the software (9.1)
12 Service menu (8.6)
13  System shutdown (See IMAQ6376-02EN)

© 00N O WN =

IM AQ6376-01EN

App-69

xipuaddy E



Appendix 8 END USER LICENSE AGREEMENT

* You have acquired a device (“DEVICE”) that includes software licensed by YOKOGAWA TEST & MEASUREMENT
CORPORATION from Microsoft Licensing Inc. or its affiliates (“MS”). Those installed software products of MS origin, as
well as associated media, printed materials, and “online” or electronic documentation (“SOFTWARE?”) are protected by
international intellectual property laws and treaties. The SOFTWARE is licensed, not sold. All rights reserved.

e IFYOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA”), DO NOT USE THE DEVICE OR COPY
THE SOFTWARE. INSTEAD, PROMPTLY CONTACT YOKOGAWA TEST & MEASUREMENT CORPORATION FOR
INSTRUCTIONS ON RETURN OF THE UNUSED DEVICE(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING
BUT NOT LIMITED TO USE ON THE DEVICE, WILL CONSTITUTE YOUR AGREEMENT TO THIS EULA (OR RATIFICATION
OF ANY PREVIOUS CONSENT).

* GRANT OF SOFTWARE LICENSE. This EULA grants you the following license:
* You may use the SOFTWARE only on the DEVICE.

* NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. YOKOGAWA TEST & MEASUREMENT
CORPORATION HAS INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE DEVICE, AND MS
HAS RELIED UPON YOKOGAWA TEST & MEASUREMENT CORPORATION TO CONDUCT SUFFICIENT TESTING
TO DETERMINE THAT THE SOFTWARE IS SUITABLE FOR SUCH USE.

+ NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS” and with all faults. THE ENTIRE
RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT (INCLUDING LACK
OF NEGLIGENCE) IS WITH YOU. ALSO, THERE IS NO WARRANTY AGAINST INTERFERENCE WITH YOUR
ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT. IF YOU HAVE RECEIVED ANY WARRANTIES
REGARDING THE DEVICE OR THE SOFTWARE, THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE
NOT BINDING ON, MS.

* Note on Java Support. The SOFTWARE may contain support for programs written in Java. Java technology is not
fault tolerant and is not designed, manufactured, or intended for use or resale as online control equipment in hazardous
environments requiring fail-safe performance, such as in the operation of nuclear facilities, aircraft navigation or
communication systems, air traffic control, direct life support machines, or weapons systems, in which the failure of Java
technology could lead directly to death, personal injury, or severe physical or environmental damage. Sun Microsystems,
Inc. has contractually obligated MS to make this disclaimer.

» No Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO LIABILITY FOR ANY
INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING FROM OR IN CONNECTION WITH
THE USE OR PERFORMANCE OF THE SOFTWARE. THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY
FAILS OF ITS ESSENTIAL PURPOSE. IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS OF U.S.
TWO HUNDRED FIFTY DOLLARS (U.S.$250.00).

» Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer, decompile,
or disassemble the SOFTWARE, except and only to the extent that such activity is expressly permitted by applicable law
notwithstanding this limitation.

+ SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS. You may permanently transfer rights under this
EULA only as part of a permanent sale or transfer of the Device, and only if the recipient agrees to this EULA. If the
SOFTWARE is an upgrade, any transfer must also include all prior versions of the SOFTWARE.

+ EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin. You agree to comply with all applicable
international and national laws that apply to the SOFTWARE, including the U.S. Export Administration Regulations, as
well as end-user, end-use and country destination restrictions issued by U.S. and other governments. For additional
information on exporting the SOFTWARE, see http://www.microsoft.com/exporting/.

Installation and Use. The SOFTWARE may not be used by more than two (2) processors at any one time on the DEVICE.
You may permit a maximum of ten (10) computers or other electronic devices (each a “Client”) to connect to the DEVICE
to utilize the services of the SOFTWARE solely for file and print services, internet information services, and remote access
(including connection sharing and telephony services). The ten (10) connection maximum includes any indirect connections
made through “multiplexing” or other software or hardware which pools or aggregates connections. Except as otherwise
permitted in the NetMeeting/Remote Assistance/Remote Desktop Features terms below, you may not use a Client to use,
access, display or run the SOFTWARE, the SOFTWARE'’s user interface or other executable software residing on the
DEVICE.

If you use the DEVICE to access or utilize the services or functionality of Microsoft Windows Server products (such as Microsoft
Windows NT Server 4.0 (all editions) or Microsoft Windows 2000 Server (all editions)), or use the DEVICE to permit
workstation or computing devices to access or utilize the services or functionality of Microsoft Windows Server products, you
may be required to obtain a Client Access License for the Device and/or each such workstation or computing device. Please
refer to the end user license agreement for your Microsoft Windows Server product for additional information.
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Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazardous environments requiring fail-safe
performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, or
other devices or systems in which a malfunction of the SOFTWARE would result in foreseeable risk of injury or death to the
operator of the device or system, or to others.

Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functionality (specific tasks
or processes) for which the DEVICE has been designed and marketed by YOKOGAWA TEST & MEASUREMENT
CORPORATION. This license specifically prohibits any other use of the software programs or functions, or inclusion of
additional software programs or functions, on the DEVICE.

Security Updates. Content providers are using the digital rights management technology (“Microsoft DRM”) contained in this
SOFTWARE to protect the integrity of their content (“Secure Content”) so that their intellectual property, including copyright,
in such content is not misappropriated. Owners of such Secure Content (“Secure Content Owners”) may, from time to time,
request MS, Microsoft Corporation or their subsidiaries to provide security related updates to the Microsoft DRM components
of the SOFTWARE (“Security Updates”) that may affect your ability to copy, display and/or play Secure Content through
Microsoft software or third party applications that utilize Microsoft DRM. You therefore agree that, if you elect to download a
license from the Internet which enables your use of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in
conjunction with such license, also download onto your DEVICE such Security Updates that a Secure Content Owner has
requested that MS, Microsoft Corporation or their subsidiaries distribute. MS, Microsoft Corporation or their subsidiaries
will not retrieve any personally identifiable information, or any other information, from your DEVICE by downloading such
Security Updates.

NetMeeting/Remote Assistance/Remote Desktop Features. The SOFTWARE may contain NetMeeting, Remote Assistance,
and Remote Desktop technologies that enable the SOFTWARE or other applications installed on the Device to be used
remotely between two or more computing devices, even if the SOFTWARE or application is installed on only one Device. You
may use NetMeeting, Remote Assistance, and Remote Desktop with all Microsoft products; provided however, use of these
technologies with certain Microsoft products may require an additional license. For both Microsoft products and non-Microsoft
products, you should consult the license agreement accompanying the applicable product or contact the applicable licensor to
determine whether use of NetMeeting, Remote Assistance, or Remote Desktop is permitted without an additional license.

Consent to Use of Data. You agree that MS, Microsoft Corporation and their affiliates may collect and use technical information
gathered in any manner as part of product support services related to the SOFTWARE. MS, Microsoft Corporation and their
affiliates may use this information solely to improve their products or to provide customized services or technologies to you. MS,
Microsoft Corporation and their affiliates may disclose this information to others, but not in a form that personally identifies you.

Internet Gaming/Update Features. If the SOFTWARE provides, and you choose to utilize, the Internet gaming or update
features within the SOFTWARE, it is necessary to use certain computer system, hardware, and software information to
implement the features. By using these features, you explicitly authorize MS, Microsoft Corporation and/or their designated
agent to use this information solely to improve their products or to provide customized services or technologies to you. MS
or Microsoft Corporation may disclose this information to others, but not in a form that personally identifies you.

Internet-Based Services Components. The SOFTWARE may contain components that enable and facilitate the use of certain
Internet-based services. You acknowledge and agree that MS, Microsoft Corporation or their affiliates may automatically
check the version of the SOFTWARE and/or its components that you are utilizing and may provide upgrades or supplements
to the SOFTWARE that may be automatically downloaded to your Device.

Links to Third Party Sites. The SOFTWARE may provide you with the ability to link to third party sites through the use of the
SOFTWARE. The third party sites are not under the control of MS, Microsoft Corporation or their affiliates. Neither MS
nor Microsoft Corporation nor their affiliates are responsible for (i) the contents of any third party sites, any links contained
in third party sites, or any changes or updates to third party sites, or (ii) webcasting or any other form of transmission
received from any third party sites. If the SOFTWARE provides links to third party sites, those links are provided to you
only as a convenience, and the inclusion of any link does not imply an endorsement of the third party site by MS, Microsoft
Corporation or their affiliates.

Additional Software/Services. The SOFTWARE may permit YOKOGAWA TEST & MEASUREMENT CORPORATION, MS,
Microsoft Corporation or their affiliates to provide or make available to you SOFTWARE updates, supplements, add-on
components, or Internet-based services components of the SOFTWARE after the date you obtain your initial copy of the
SOFTWARE (“Supplemental Components”).

If YOKOGAWA TEST & MEASUREMENT CORPORATION provides or makes available to you Supplemental Components
and no other EULA terms are provided along with the Supplemental Components, then the terms of this EULA shall apply.

If MS, Microsoft Corporation or their affiliates make available Supplemental Components, and no other EULA terms are
provided, then the terms of this EULA shall apply, except that the MS, Microsoft Corporation or affiliate entity providing the
Supplemental Component(s) shall be the licensor of the Supplemental Component(s).

YOKOGAWA TEST & MEASUREMENT CORPORATION, MS, Microsoft Corporation and their affiliates reserve the
right to discontinue any Internet-based services provided to you or made available to you through the use of the
SOFTWARE.

This EULA does not grant you any rights to use the Windows Media Format Software Development Kit (“WMFSDK”)
components contained in the SOFTWARE to develop a software application that uses Windows Media technology.
If you wish to use the WMFSDK to develop such an application, visit http://msdn.microsoft.com/workshop/imedia/
windowsmedia/sdk/wmsdk.asp, accept a separate license for the WMFSDK, download the appropriate WMFSDK,
and install it on your system.
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