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Thank you for purchasing the AQ6374 Optical Spectrum Analyzer. This instrument
enables high speed measurement of the optical properties of LD and LED light sources,
and other devices. To improve ease of use, it includes mouse-based user operation and
a brand-new zoom function.

This manual describes the instrument’s functions, operating procedures, and handling
precautions, and provides other important information for use of the instrument. For
correct operation, please read this manual thoroughly before use. After reading this
manual, keep it in a convenient location for quick reference in the event a question arises
during operation. There are three manuals for the AQ6374 including this one. Read them
along with this manual.

Manual Title Manual No. Description
AQ6374 Optical Spectrum [IM AQ6374-01EN This manual. The manual is located on the CD
Analyzer included in your package (pdf format). Explains

User’s Manual all functions and operating procedures of the
AQ6374 except remote control and program
functions.

The manual is located on the CD included in
your package (pdf format). Explains functions for
controlling the instrument with communication
commands and program functions.

AQ6374 Optical Spectrum |IM AQ6374-17EN
Analyzer Remote Control
User’s Manual

AQ6374 Optical Spectrum |IM AQ6374-02EN Provided as a printed manual.

Analyzer Getting Started This guide explains the handling precautions,
Guide basic operations, and specifications of the
AQ6374.

The “-EN” in the manual number is the language code.

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

Document Description |Description

PIM 113-01Z22 List of worldwide contacts

» The contents of this manual are subject to change without prior notice as a result
of improvements in the instrument’s performance and functions. Display contents
illustrated in this manual may differ slightly from what actually appears on your screen.

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

» Copying or reproducing all or any part of the contents of this manual without the
permission of Yokogawa Test & Measurement Corporation is strictly prohibited.

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

» Adobe and Acrobat are trademarks or registered trademarks of Adobe Systems
incorporated.

* The company and product names used in this manual are not accompanied by the
trademark or registered trademark symbols (TM, ®)

» Other company and product names are trademarks or registered trademarks of their
respective companies.

All Rights Reserved, Copyright © 2017 Yokogawa Test & Measurement Corporation
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Conventions Used in This Manual

Safety Markings

The following markings are used in this manual.

A

WARNING

CAUTION

French

AVERTISSEMENT

ATTENTION

Note

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

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

Calls 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.

Attire I'attention 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.

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

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

Calls attention to informn that is important for proper operation of the
instrument.
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Conventions Used in This Manual

Notations Used on Pages Describing Operating Procedures
On pages that describe the operating procedures in Chapter 3 through 9, the following
notations are used to distinguish the procedures from their explanations.

Ife]el=o[0|¢=M 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.

]I EfeJgl 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 1.

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
Purge P Section 2.3

Setting Conditions and Measuring

Auto Sweep Setting and » Section 4.1
Measurement Other Settings P Section 4.2 to 4.11
Measurement Start (Sweep) P Section 4.13
External Trigger Measurement P Section 4.16
Smoothing P Section 4.18

Waveform Display

Waveform Display p Section 5.1 to 5.4

Displaying Calculated Waveforms p Section 5.5

Marker Display P Section 5.8

Searching » Section 5.12 t0 5.13
. J

Waveform Analysis

Waveform Analysis p Section 6.1 t0 6.9

GO/NO-GO Judgment p Section 6.11

Analysis Data Logging P Section 6.14
. J
4 N

Saving Display Data and Printing Out

Storage Media p Section 7.1
Saving Data P Section 7.2 to 7.10

IM AQ6374-01EN \"



Contents

Conventions Used in ThiS MaNUAL .........ccoouiiiiiiieiiee e iii
FIOW OFf OPEIALION. ...ttt e e e e et e e e s st e e e e s e sb e e e e e e e astaeaeeessnseeeas v
Chapter 1 Functions
1.1 SYSEEM STTUCTUIE ...eiii ettt e e e e e e e e e e e e s s bbbttt e et e aeaeaeaeaeeaaeeeeaananan 1-1
1.2 MEASUIEIMENT ... 1-2
1.3 WaVETOrM DISPIAY .....oeiiiiiiiiee ittt e et e e e et e e e e e nnbeeeaeean 1-7
1.4 AANAIYSIS ...t 1-12
15 (@] 1 0= TRV UPRTRP 1-15
Chapter 2 Preparing for Measurement
A2 AlIGNMENt AQJUSIMENT..........cooviiieieeceiee ettt s et n s aens 2-1
2.2 Wavelength CalibDration ............ccuviiiiiiiiie e e et e e 2-3
2.3 PUIGE ettt ettt e e e et e e e et e et e e e e as 2-9
2.4 Important Points DUING MEASUIEMENT. ........ouuriiieeiiieiee et 2-13
Chapter 3 Common Operations
3.1 Description Of SOft KEYS ... e a e e 3-1
3.2 Using the Mouse and External Keyboard.............ccocviiiiiiiiiieiiiiec e 3-3
3.3 Entering Numerical Values and STHNGS ......c.uviiiieeeiiiieiiiieiiiee st 3-5
3.4 SCIEEN DISPIAY ...ttt 3-7
3.5 Setting the Date and TIME........uiii oo e e st e e e s s et aeeeeaeaaes 3-8
Chapter 4 Measurement
4.1 AULO MEBASUIEMENT ...t e 4-1
4.2 Horizontal/Vertical AXIS SELHNGS ... .uueiia ittt e e 4-2
4.3 SUD SCAIE ... 4-8
4.4 Setting the RefErenCe LEVEI .........ooi i 4-12
45 Center Wavelength (Center FrequenCy) SEtting ........c.ceovvveriiiieiiiie i 4-16
4.6 SWEEP WAL SEHINGS ...eeieeiiiiiie e e e et a e e rbaaeeeeeaaes 4-21
4.7 Wavelength (Frequency) Resolution SettingsS .........cccvvvvieiiiiiiiie e 4-25
4.8 Sampling Point/INterval SEHINGS .........oeiiiiiiiiiiee e 4-28
4.9 SENSILIVILY SEIINGS ... eeteeeie ettt e e e et e e e e e st e e e e e s erbeeeeaeaanes 4-30
410  SWEEP SPEEA SEIHINGS ....ueeeeeeeeeiiiiit ettt e et e e e e et e e e e e et e e e e e anbaeeeeeeenneees 4-32
411 Averaging TiIMES SELHNG. ... .ueiiiiieiiiiee ittt ettt e e e e anee 4-33
412 TTACE SEHINGS ..veeeuirieiiiie ettt ettt e bt e e sttt e st e skt e e aab et e st e e et e e et e e s 4-34
4,13 Measurement STArt (SWEEP) ..oceiiiuuriieeeiiiiiiee e e e ettee e e e s et e e e e st e e e e e sstbeaeaeseaasaaaaeessnees 4-36
4.14  SPEeCIfyiNg @ SWEEP RANGE . .oeiiiiiiiiiee ittt et e e eeanee 4-38
4.15  Pulse Light MEASUIEIMENL......cciiiiiiiiiieeiiiiiiee e ettt e et e e et e e e e e enre e e e e e e annees 4-39
4.16  External Trigger MEaSUIEIMENT ... .....uiiiiiiieiiie e iiiiiee e e ettt e e e e et ee e e e e atbeeeaeeaanseeeaeeaannees 4-45
417 THQOEN OULPUL ..ottt ettt e et e e e e st e et bt e et e e e s ne e e e nnreeennee 4-49
418 SMOOTNING ..ttt ettt 4-50
419 ANGIOG OUL .ttt ettt 4-51

vi

IM AQ6374-01EN



Contents

Chapter 5 Waveform Display

51
5.2
53
54
5.5
5.6
5.7
5.8
59
5.10
511
5.12
5.13
5.14

Z00ming IN/OUL 0N WaVETOIMS......coiiiiiiieeiieee et e e 5-1
Wavelength WItING/FIXING ......oooieeeeeeeee et e s e e s 5-8
MAX/MIN HOLD DISPIAY ....veeuteeiieiiieeeie ettt 5-11
SWEEP AVETAGE ..eeeiiiiiiee et ettt e e e et e e e e et e e et e e e e e e e e e e e e e e e e e e e e e naan 5-12
Displaying Calculated WavefOorms...........cooiiiiiiiiiiiiec e 5-14
NOrMALIZEA DISPIAY ..eeiieeiiiiiiie ettt et e e e e e e e s et a e e e s enanees 5-19
L1014V 11112V PSP PP PPPRRPPPPPPPRN 5-20
Power Spectral DENSILY TrACE ... ...uuiiiiiiiiiiie ettt e e e e 5-26
= T ST g ] o] - | PP PPRTP 5-27
Displaying @ SPIt SCrEEN ......coiiiiiiii e 5-44
NOISE MBSK.....eteeeie ettt e e e e et e e 5-46
Copying and ClEaring TIrACES .......ueiiiiiiiiiii ettt 5-48
SINGIE SEAICN ...t a e e 5-50
MUK SEAICH ...ttt 5-54

Chapter 6 Analysis

6.1 Spectrum Width MEaSUIEMENT...........eiiiiiiiii ettt e et e e e eeeee e e e anees 6-1
6.2 NOtCh Width MEASUIEMENT.........oiiiiiiieiiii e 6-4
6.3 SMSR MEASUIEIMENT .....eiieiiiiiii ettt e e e e e e e e e e e e e s e e e e e s aen 6-6
6.4 POWER MEASUIEIMENT .......utiiieeiiiitiit ettt e e e e e e e e e e 6-8
6.5 DFB-LD, FP-LD, and LED MEASUIEMENT ..........ccuiiiiirrieiiiieiie ettt 6-9
6.6 PMD MEASUMEMENT ...ttt 6-10
6.7 WDM Transmission Signal ANAIYSIS ........cooiiiuiiiiiiiiii e 6-12
6.8 Chromaticity coordinate analysis (COLOR analysis) ..........coeeiiiuiiiireeiiiiiiee e eiiieee e 6-19
6.9 Optical Amp Gain and NF MEaSUIEMENL..........ooiiiiiiiiieeiii e 6-22
6.10  Optical Filter CharacteristicsS MEaSUIrEMENT ..........cueiiiiiiiiiiie et 6-29
6.11  Editing the Grid TabIE .......oiiiiiiiiii et et ea s 6-38
6.12 Measurement of Level Fluctuations in Single-Wavelength Light (0 nm Sweeping)........ 6-42
6.13  GO/N0-GO Judgment (TEMPIALE) .....coouuiieeeiiiie e 6-45
6.14  Specifying an ANalySiS RANGE ......ccoiiiiiiiiiiea it 6-57
6.15  Correcting DiSplayed VAIUES ...........coiiuiiiiieaiiiii ettt 6-60
6.16  ANAlYSIS Dat@ LOGGING. ... . veeeiiiieiiiieeiiee ettt 6-63
Chapter 7 Saving/Loading Data

7.1 USB StOrage MEAIA......cciiiiiiiiee e ettt e et e e st e e e s et e e e e e s atbaea e e s snsrees 7-1
7.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory .................... 7-2
A7.3 Saving/Loading DiSplay@d DAta ............ccuuieiiiiiiiiiee et 7-6
AN7.4 Saving/Loading Displayed Data(All TraCE).......ccccviiiuiieiiiieiiiie ittt 7-22
A75  Saving/Loading Setting DALA...........ccc.cveviveevivereeeeeereteeeeteteeeeeseeres et es et e e esesens 7-28
A7.6 Saving/Loading Analysis RESUItS Data...........ccccoivuuiiiieiiiiiiiiee e 7-33
AN7.7 Saving/Loading Program Data ...........eeeeiiiiiiieaiiiiiee ettt 7-41
A7.8 Saving SCreen IMAagE DALA .....ccooiiiiiiiiie et e e et e e e 7-47
A7.9 Saving/Loading TemMPIate Datal..........ueeieiiiuiiiiieeiiiiiee e e e ee e rieee e e 7-51
A7.10 Saving and Loading LOGQiNg Data ............ccccveveueevivereieeieieeieeseeseseseietes s en e 7-57
TAL Creating FilES ..ot 7-63

IM AQ6374-01EN vii

Index



Contents

Chapter 8 Other Operations

8.1 REQISIEIING SOFt KEYS ...ttt e e 8-1
8.2 Data INIIANTZALION ..o 8-2
8.3 H I bbbttt b e 8-16
8.4 Registering and Loading Character StriNgS ........ceoovveeiirieiiie e 8-17
8.5 LOCKING KBYS ...ttt ettt ettt ettt e e 8-18
8.6 (@) LT A Y= 1] o PRSP P PP PPPPPPN 8-20
8.7 Displaying System INfOrmation............cooiuiiiiiiiiiiiii e 8-25
Chapter 9 Maintenance
9.1 Updating the FIFMWETE ........oiiiiiiieiiie ettt e e e et e e e e anenee s 9-1
9.2 MechaniCal INSPECTION ...ttt e e e e e e e e e e e e e enneeeas 9-4
9.3 Operational INSPECTION .....cciureiiiiiie ittt 9-5
9.4 Inspection of Wavelength ACCUIACY.........ccuiiiiiiiiiiiieeei et 9-6
9.5 INSPECHION Of LEVEI ACCUIACY .....ceiiiiiiiiiie ittt 9-7
9.6 REPIACING FUSES... . ettt e e e e e e e e s et e e e e e st e e e e s annsrees 9-8
AN9.7 Dalily MAINTENANCE .........cveveeeieeeeeeee e e et te et te et te et te et e et e e e te e eteee e esete et eseeaeseete e eaenenens 9-9
9.8 (2 TE o [T o JES] (0] =T [ 2 PP OUUPRRRR 9-11
9.9 Recommended Replacement PArtS .........coccviiiiiiiiiiieeiii e 9-12
9.10  Warning Display FUNCLON. .........iiiiiiiiiiie ettt 9-13
Appendix
Appendix 1 GRID Table for WDM Wevelength............ccoiiiiiiiiiieieeeee e App-1
Appendix 2  Data Calculation Algorithms for Spectrum Widths ............cccccooiiiiiiiis App-2
Appendix 3  Details of Each Analytical FUNCHONS .........c.ooiiiiiiiiieeiiiee e App-11
Appendix 4  Detailed Explanations of WDM Analysis FUNCLION ............ccooiiiiiiieiiiiiiiieens App-19
Appendix 5  Details of Optical Amplifier Analysis Function ............ccccciiiiiiiiiiies App-30
Appendix 6  Details of Optical Filter Analysis FUNCHON ........c.ccoiiiiiiiiieiiieieee e App-33
Appendix 7 Soft KeY Tree DIAgram .......ccoiiiiiiiiie ettt App-50
Appendix 8 END USER LICENSE AGREEMENT ......ccoiiiiiiiiiiiiicc e App-69
Index
viii IM AQ6374-01EN



Chapter 1  Functions

1.1 System Structure

System Structure
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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. Always perform alignment
adjustment the first time you use the instrument, if the instrument was vibrated when
being moved, or if the temperature in the operating environment has changed. Perform
the alignment adjustment after a one-hour warm-up.

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 AQ6374, 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 AQ6374 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 350—-1200 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.

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 between Wavelength and Frequency

<<See section 4.2 for the operating procedure>>
This function switches the horizontal axis display to wavelength or frequency.
You can display either the wavelengths or frequencies of marker values and analysis
results.
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1.2 Measurement

Power spectral density Display <<See section 4.2 for the operating procedure>>
The power per 1 nm is called the power spectral density.
The level axis of the AQ6374 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.

Note

Specifications such as level accuracy, measurement level range, and level linearity of the
instrument are provided for the absolute power display.

IM AQ6374-01EN 1-3
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1.2 Measurement

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 Level -> 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 WL -> Center Sets the peak wavelength or the peak frequency of the active
trace measurement waveform to center wavelength or center
frequency.

Mean WL -> Center Sets THRESH 3 dB center wavelength or center frequency of the
active trace measured waveform to center wavelength or center
frequency.

View Scale -> Measure Sets the currently displayed Zoom scale as the measurement
scale (Center, Start, Stop, Span) for the next sweep.

Marker -> Center Sets the wavelength of the moving marker to center wavelength or
center frequency.

AA -> Span Sets the sweep width as six times the RMS 20 dB width of the
active trace measurement waveform.

Marker L1-L2 -> Span Sets spacing between line markers 1 and 2 for sweep width.

Peak -> Zoom Ctr Sets the peak wavelength of the active trace measurement
waveform to center wavelength or center frequency of zoom
display.

Marker -> Zoom Ctr Sets the wavelength of the moving marker to center wavelength or

center frequency of zoom display.

Marker L1-L2 -> Zoom Span Sets spacing between line markers 1 and 2 for sweep width of
zoom display.

Correcting the Wavelength Resolution

<<See section 4.7 for the operating procedure>>
Since the wavelength resolution function is set according to the monochromator slit
width, the setting resolution and actual resolution may not match. For this instrument,
if the resolution is set to 0.1 nm, the actual resolution will be 0.11 nm for a 450 nm
wavelength, and 0.08 nm for a 1550 nm wavelength.
If the Resolution Correction function is turned ON, measured data is processed by the
software so that it matches the set resolution.
The Resolution Correction function is available when the resolution is set between 0.1nm
and 10.0 nm. The Resolution Correction function is only available when the horizontal
axis is in wavelength mode. It cannot be used in Frequency mode.

Averaging <<See section 4.11 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.

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

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.

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).

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.

Pulse Light Measurement

<<See section 4.15 and 4.16 for the operating procedure>>
The following three methods are available for measuring pulse light.
* Measurement using Peak hold mode
» Measurement using gate sampling
* Measurement as a time average spectrum .
* Measurement using External trigger mode.

External Trigger Measurement <<See section 4.16 for the operating procedure>>
This function performs measurement in synchronization with an external trigger signal.
The TRIGGER IN terminal is an input terminal on the TTL level and in positive/negative
logic (which can be set by the Trigger Setting key). The TRIGGER 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 soft 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 us. 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 soft key of the Trigger Setting soft key,
the 0.0 us to 1000.0 us range can be set in units of 0.1 us.

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 TRIGGER 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.

IM AQ6374-01EN 1-5
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1.2 Measurement

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 the
Single soft 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).

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.

Analog Out <<See section 4.19 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 20 dBm or more
REF <-10 10 dBm or more
REF =-20 0 dBm or more

REF < -30 -10 dBm or more
REF < -40 -20 dBm or more

* At wavelength 1200 to 1600 nm

ANALOG OUT Output Specifications

Output saturation voltage +6 V or more
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.

suonoun4 E

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, 5.2 to 5.8 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
* ROLL AVG 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.”
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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 O 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 Ato 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.

IM AQ6374-01EN
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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.”

1-10
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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.
You can set trace B to G in the same manner as when setting trace A.

suonoun4 E

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 VV-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 to 6.5 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 6.9 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

Chromaticity coordinate analysis (COLOR analysis)

<<See section 6.8 for the operating procedure>>
The COLOR analysis function performs a color analysis the active trace waveform using
a color matching function, determines the chromaticity coordinates, and displays a
chromaticity diagram.

suonoun4 E

Optical Filter Characteristics Measurement

<<See section 6.10 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 6.12 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 6.13 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 6.14 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 6.15 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.
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1.4 Analysis

Analysis in the Zoom Area <<See section 6.15 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 6.16 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
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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 AQ6374
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-1B, RS-232
or Ethernet 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/Program Function.”

Program (Separate Document)
The program function allows you to register in this instrument various measurement
settings and conditions for measurement, analysis, data display, and data storage and
execute sequences of procedures automatically without using an external controller.
The function also provides program commands to output remote commands and receive
data over Ethernet or RS-232. As such, a variety of applications can be supported by
controlling external devices.
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Chapter 2 Preparing for Measurement

2.1 Alignment Adjustment

A

A

Procedure

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.

French

AVERTISSEMENT

Cet instrument dispose d'une source de lumiere 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.
I ——

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 AQ6374-02EN.

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

AQ6374

O

OoooO00oo

SM optical fiber

/(9.5/125 pm)

Press SYSTEM. The soft key menu is displayed.
Press the Optical Alignment soft key.

Press the Execute soft key. Alignment adjustment is automatically executed.
Adjustment finishes a few minutes thereafter, and you are returned to the original
screen.

IM AQ6374-01EN
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2.1 Alignment Adjustment

6. Press the Cancel soft key to cancel alignment adjustment partway through the

process.
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Note

Always use the reference light source built in to the instrument for alignment adjustments.
Alignment adjustments will be incorrect if an external light source is used.
» After alignment is executed, the AQ6374 also performs internal wavelength calibration
automatically.
» The alignment adjustment has no effect if the process is stopped. The instrument remains in
the state prior to execution of the alignment adjustment.

2-2

IM AQ6374-01EN



2.2 Wavelength Calibration

Procedure

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 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.
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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 AQ6374-02EN.

2. Use a 9.5/125 ym 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 Wavelength Calibration soft key.
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Optical R Aoan: Built-in
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40001: ciap /5P
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: EiFIX 7BLK
Wavelength A0004: FiFIX BLK|
|Calibration 20005 G:FIX. JBLK'
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s
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0.000nm wo 1 . 250
Level Shift Ermission
Line
0.000d8| 435.956nm)

10 WAVELENGTH CALIBRATION MODE 1s0

dem & [Calibration
|WL Select
Connect built-in light source v
_30. 50 [Execute
WL

|:| - and press <EXECUTE> key.
[Grid Editor 0.0
-504 -0 |:|
User Key
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System I
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More 1/3
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|S1Z] |COR|[SHF||SHE |[MSi 372 hupd (et [ A | |SRe|[SCL | [REF || TR [|1-27] [BTH S

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 +5 nm, you cannot perform wavelength
calibration with the internal reference light source.
(Readjustment required. Contact your nearest Yokogawa dealer.)

Wavelength Calibration Using the External Light Source

The user can calibrate the instrument using a third-party light source. However, the
following light sources cannot be used for wavelength calibration.

Laser Type

» When the specified wavelength is different from that of the calibration light source

« If the AQ6374’s wavelength error is greater than or equal to +5 nm, recalibration is
necessary. Contact your nearest YOKOGAWA dealer.

 If the calibration light source level is less than or equal to -40 dBm

Emission Line Light Source Type

» When the specified wavelength is different from that of the calibration light source

+ If multiple emission lines are included in the calibration wavelength +0.5 nm range

» If the AQ6374’s wavelength error is greater than or equal to £0.5 nm, recalibration is
necessary. Contact your nearest YOKOGAWA dealer.

« If the calibration light source level is less than approximately -65 dBm (varies
depending on the wavelength)

Gas Cell Absorption Line Type

 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 AQ6374-02EN.

2. Use a 9.5/125 uym single mode optical fiber to connect the external light source’s
optical output connector with the optical input connector.

AQ6374
Light source
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ﬁ u|
= O
Optical fiber L] m]
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2.2 Wavelength Calibration

Note

Use a 9.5/125 ym single mode optical fiber.

If you have to use an optical fiber with a large core diameter, such as when using an
external emission line light source, use an optical fiber with a core diameter of 100 um or
less. Correct wavelength calibration may not be obtained when the core diameter is larger
than 100 pm.

Setting the Type of External Light Source and the Calibration Wavelength

Value

3. Press SYSTEM. The soft key menu is displayed.
4. Press the Wavelength Calibration soft key.

Set the type of external light source (laser, emission line or Gas Cell Absorption Line
spectrum) and the calibration wavelength value.
There are four methods to set the wavelength value.

For Laser Type Light Sources
5.

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

Select the laser wavelength value using the rotary knob or the arrow keys. The
allowed wavelength range is 350-1750 nm.

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.

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

For Emission Line Light Source

5.

Press the Emission Line soft key.
A screen for setting the external light source wavelength appears.

Using the rotary knob or arrow keys, set the wavelength value of the emission line
light source. The selectable wavelength range is 350-1750 nm.

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.

Press the Cancel soft key during wavelength calibration to cancel the wavelength
calibration process.
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For Gas Cell Absorption Line Type Light Sources

5.

Press the External Gas Cell soft key. A screen for specifying the wavelength of
the external light source is displayed.

Select the gas cell absorption line wavelength value using the rotary knob or the
arrow keys. The allowed wavelength range is 350—1750 nm.

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.

Press the Cancel soft key during wavelength calibration to cancel the wavelength
calibration process.

Optical
|Alignment

Wavelength
|Calibration

M sPaN:[1400.0nm
shie
Level Shift - | [eAs el
Ling 1530.372nm
0.00048) 435.956nm|
T
‘ ‘ ‘Cahbratlan J EE =
’ EE
» Execute »
(10 JCe o |
|Grid Editor 1 3 B
m
oasClEE
User Key
Define
WL
e
-25.0
More 174 cancel [40.00nm/D 1750.000nm [Cancel
e e e
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2.2 Wavelength Calibration

Using the Instrument’s Internal Calibration Wavelength Value

4. Press the Calibration WL Select soft key. The soft key menu changes to show
wavelength values.

Press the soft key corresponding to the appropriate wavelength value.

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

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

[Calibration
\Wavelength
404.770nm|

Calibration
Wavelength
441.690nm)|

|Calibration
\Wavelength
435.956nm|

Calibration
Wavelength

488.123nm)|

[Calibration
Wavelength

546.226nm|

Calibration
\Wavelength
632,99 1nm)|

Calibration
Wavelength
763.721nm)|

Calibration
Line Wavelength

475 aSAnm
il

juswiainsea|\ o) Buedaid

Calibration
\Wavelength
882.183nm|
- Calibration
\Wavelength
912.547nm|

|Calibration
\Wavelength
992.591nm|

_ 1152.589nm|
e veiangtn
1523.488nm)|
TR -) Calibration
tﬂave\eﬂgth
1530.372nm)|
|:| \j:ahbrat\cn
\Wavelenagth
1552.116nm)|
E More 1/2 J m R
s Calib WL
x:a\lbratmn II SE'ECt
| G
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.

* ltis not necessary to perform calibration on multiple wavelengths. If calibration is performed
on multiple wavelengths, only the results from the final calibration are applied.

*  When performing wavelength calibration, specify on the instrument whether the wavelength
is in the air or in a vacuum. The wavelength measurement will be erroneous if the setting is
incorrect. The default is wavelength in a vacuum. The wavelength value of an external light
source is set as a wavelength in a vacuum. For wavelengths in the air, change the setting.
For the procedure, see section 4.2.
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2.2 Wavelength Calibration

Explanation

Instrument’s Internal Calibration Wavelength Value
The wavelength value displayed in the soft key menu is for in the air or in a vacuum
depending on the measurement wavelength setting on the instrument.

Measurement Wavelength Setting List

Wavelength in the air Wavelength in a vacuum
441.565 nm 441.690 nm
487.986 nm 488.123 nm
632.816 nm 632.991 nm
1152.274 nm 1152.589 nm
404.656 nm 404.770 nm
435.834 nm 435.956 nm
546.074 nm 546.226 nm
763.511 nm 763.721 nm
881.941 nm 882.183 nm
912.297 nm 912.547 nm
992.319 nm 992.591 nm
1152.274 nm 1152.589 nm
1523.072 nm 1523.488 nm
1529.954 nm 1530.372 nm
1551.692 nm 1552.116 nm
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2.3

Purge

A CAUTION

* NEVER use a flammable gas to purge the AQ6374.
« 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 AQ6374.
* 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 1350-1450 nm area,
resulting in ripples in the measurement waveform.

The AQ6374 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 AQ6374 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 |'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 AQ6374 has 1/4” outer diameter quick connectors on the back panel. Use clean 1/4”
outer diameter nylon tubing (6mm inner diameter) and never use rubber tubing.

IM AQ6374-01EN
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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 I'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.

2-10
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2.3 Purge

CAUTION

The instrument warranty will be void if damage is caused by incorrect setting of
pressure and flow rate.

French

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 AQ6374.

Moreover, gas out port of the AQ6374 must not be blocked and be sure there is
adequate ventilation in the room.

ES(r:génmended 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)

1/4” outer diameter nylon tubing |As Required [Must not be rubber

Purge gas As Required |99.9999% pure grade nitrogen gas recommended
AQ6374

- Air opening
, il 7
Purge gas manifold outlet " PURGE GAS
. - PURGE GAS
in your facility OUT port IN port
Nylon tubing
&I Pressure Precision
P
regulator flowmeter

Shut off valve

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.

2. Adjust the needle valve of the precision flowmeter slowly to provide an appropriate
purge gas flow rate.
The internal moisture of the AQ6374 can be displaced by the purge gas within approx. 60
minutes using a flow rate of 21 SCFH (10 L/min).

3. To use the AQ6374 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.

IM AQ6374-01EN
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2.3 Purge

Note

When the AQ6374 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.

I /WL

Resin tubing

The recommended purge gas flow rate into the AQ6374 is 21 SCFH (10 L/min).
The figure below shows the purge efficiency by approximately 21 SCFH pure nitrogen
gas flow rate.

Purge efficiency of the AQ6374

1.0

0.9

—— Flow rate: 21 [SCFH]
0.8

0.7

0.6

0.5

0.4
0.3

oz
ot |-\

\"‘--..__

Internal moisture consistency [%)]

0.0

0.00 20.00 40.00 60.00 80.00  100.00 120.00

Elapsed time [minute]
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2.4 Important Points During Measurement

Types of Optical Fibers
In addition to single mode optical fibers with core diameters of 5 to 9.5 ym, and
multimode (Gl) optical fibers with core diameters of 50 and 62.5 pm, the instrument can
use large core size optical fibers of up to 800 mm. Functions may be limited or restricted
depending on which type of optical fiber is used. The table below shows which of the
typical types of fiber may be used and the limitations on their use.

Limitations on Wavelength Resolution

The maximum wavelength resolution for the instrument is 0.05 nm, which is only
obtainable when using a single-mode optical fiber with a core diameter of 9.5 uym or less.
As shown in Table, the maximum wavelength resolution decreases when outside of this
measurement wavelength range or when optical fibers with thicker core diameters are
used.

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

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

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

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

For spatial light measurements, input the spatial light to the optical fiber and from the
optical fiber to the instrument.

Summary of usable optical fiber types and usage limitations

Optical Fiber Obtained Wavelength Absolute Level CORE SIZE
Type Core Diameter (in pm) Resolution (in nm) Accuracy Setting
SM 5 0.05 NG SMALL
SM 9.5 0.05 OK SMALL
Gl 50 0.20 NG SMALL
Gl 62.5 0.20 NG SMALL
Sl 50 0.20 NG SMALL
Sl 80 0.20 NG SMALL
Sl 100 0.50 NG SMALL
Sl 200 0.50 NG LARGE
Sl 400 1.00 NG LARGE
Sl 800 2.00 NG LARGE

IM AQ6374-01EN 2-13
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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 pm 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). Even if a single-mode optical fiber is used, the level accuracy
will be outside the specifications if the NA is not in the range shown above.

0.50

0.40

0.30

0.20

0.10

0.00

-0.10

Level error (dB)

-0.20

-0.30

-0.40

-0.50
0.101

0.102  0.103 0104 0105 0.106 0107 0108 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.

In terms of actual capability, even single-mode optical fibers that do not have a core
diameter of 9.5 ym provide nearly the same level of accuracy.

Multimode (GlI) 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

Connecte

d 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.

2-14
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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 1-3, 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.

Brightness of the installation location
The instrument’s shielding specifications indicate use in common office or factory
environments (with illumination of 300 to 1000 Ix). Therefore, depending on the
illumination in the installation location, the instrument may receive some ambient
light which can affect measurements of light with small level measurement values. In
particular, refrain use under sunlight or light of incandescent light bulbs.

In such cases, turn lights around the instrument Off to reduce inaccuracies.

Location without Vibration
Do not install the instrument in a location subject to vibration. Use in a location that
experiences large vibrations can lead to instability of operation, measurement stopping
before completion, or notable decreases in accuracy of the wavelength and level axes.

Stray Light from the Monochromator

Selecting Chop Mode
The instrument has a newly designed, high-performance monochromator. Depending
on the measurement conditions, stray light at a level 30 to 50 dB below the original
spectrum, as well as other stray light specific to the monochromator may occur in
wavelength areas 100 to 200 nm from the peak wavelength. If these stray lights have
severe impact on measurements, you can set a higher resolution or set the sensitivity to
MID or HIGH 1-3 and set Chop Mode to SWITCH in order to reduce their effects.

Stray light effects that appear at positions far away from the peak

2016 Oct 31 10:29

Stray light —

Actin: B:FIX /BLK]

D:FIX /0P
E:FIX o5

2016 Oct 31 10:09
AFIX 781K

4 ;
: z
TARTI 870000 ST0P{T350000hm  CeNTER{ITT0.000m  SpaN{ A8 8nm s Bom  ST0P{TE0000m  CENTER{TTT0:000)nm  span{ 80nm
[ 10om SEns:HIGH2 ave[ 1 smpL:[_ 501(A)] SENS:HI2/SW ave:[ 1 smpL:[_ S501(A)]
n N
I \
23 i 29 ‘
Y .
10.0
o
. v
P d o] Vg
2500 1350.000mm 370.000mm 10000 00D 1350.000mm
b e B [ o |

Waveform with Chop Mode OFF

Chop Mode set to SWITCH
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2.4 Important Points During Measurement

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
OFF measurements. component is not accurate
Stray light suppression ratio: if the light source is of high
40 dB or more power.
Two sweeps per measurement|measurement can be taken |[If the measurement duration
are performed. The first sweep|with stray light removed. is long, it is influenced by
measures the stray light temporal changes in the
component, and high dynamic measured light.
SWITCH| measurement is possible
through subtraction.
Stray light suppression ratio:
60 dB or more

Selecting Fiber Core Size

When LARGE is selected, the stray light increases. Select an appropriate Fiber Core
Size according to the core diameter of the optical fiber you will use.

Stray light effects that appear at positions far away from the peak when set to low resolution

5TOP:[1350.000nm  CENTER:[1110.000nm  span:[ 480.0nm
sENs:HIGH2. ave[ 1 swpL:[__S01(A)]

f
1
/]
- ]
)\

3.
dBm

2016 Oct 31 10:29
D =3

1350.000nm
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A : A-an: fiEetd
o i
DiFIX DsP
40003: E:FIX ose
20003 FiFIX 7850
LA000S: GiFIX DSP_
[<Meas. Conditions>
START[ 870.000nm  sT0P:(1350.000nm  CENTER:[1110.000nm  span:[ 480.0nm
SENS:HIGH2 AVG:| 1 SMPL | S501(A]
Y \
dem ‘
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\ Stray-Hgnt
-23.( k / "\
43 f \\
100 ™
dsio \_—/\/
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Waveform with Fiber Core Size SMALL

Fiber Core Size set to LARGE

Stray light effects that appear near the peak when set to high resolution
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2.4 Important Points During Measurement

Waveforms when set to high resolution
When the resolution is set high (to 0.05 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 4

2016 Sep 20 16:28 =

0001
0002:

0005:

[<Meas. Conditions>

Res:[ 0.02Jnm Sens:HIGH ave: 1

START:( 6304927 nm  sToP:( 635.492nm  CENTER{ 632.992nm span:[__50nm

smpL 1251(M

17.3]

d&m|

<
L

|
'1-U.ﬂ. j_
/

“I yba

MINIMUM

7576320.492nm 632.992nm 0.50nm/D 635.492nm

Ripples in the 1350-1450 nm Area

Water (OH-) ions present in the monochromator absorb light in the 1350-1450 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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2.4 Important Points During Measurement

Switching the diffraction order, sensor or high order optical cut filter during a

sweep
There are times when the diffraction order, sensor or high order optical cut filter is
switched from the sweep interval. All switching is performed automatically. When
sweeping a range including a switching point, the sweep pauses after reaching
(measuring) the switching point, then the filter/order is switched, and sweeping resumes.

Switching of the Diffraction Order

The instrument can measure wider bandwidths by changing the diffraction order
according to the wavelength to be measured. The instrument switches between second
and first order diffracted light for its measurements. The division of orders is shown in the
figure below.

Second order light First order light

350nm Order switching point 1750nm

Switches at 570 nm when the center wavelength is set to 575 nm or higher
Switches at 580 nm when the center wavelength is set to less than 575 nm

Division of diffraction orders

When the order is switched, the effective resolution changes. Thus, when measuring a
light source having an optical spectrum with a wide wavelength range, the measurement
level becomes discontinuous at the point where the order is switched, and steps can
occur. To keep these steps as far as possible from the center of the screen, the switching
point changes according to the center wavelength setting as shown in the figure above.

These waveform steps caused by the changes in effective resolution can be corrected by
using the following functions.
» Power spectral density Display function
When the Power spectral density Display function is ON, the level axis shows the
power spectral density per nanometer. That is, it is corrected to be able to obtain
a constant measured value regardless of the setting resolution. In this case, the
waveform steps are reduced because the change in effective resolution occurring at
the order switching point is also corrected to power spectral density per nanometer.
» Resolution Correction function
When the Resolution Correction function is ON, measured data is processed by
the software so that the set resolution of each wavelength matches the effective
resolution. In this case, the waveform steps are reduced because the amount of
change in effective resolution occurring at the order switching point is also corrected
so that the effective resolution is constant at each wavelength.
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2.4 Important Points During Measurement

Sensor Switching

The AQ6374 can measure at high sensitivity by switching the sensor according to the
specified sensitivity and the wavelength band to be measured.

Sensor switching is as follows.Sensor switching is carried out automatically.

Sensitivity
Setting Sensor Used
NORM_HOLD | Sensor switching is not carried out.
NORM_AUTO
NORMAL | Wide band sensor |
MID ! 1
350 nm 1750 nm
HIGH1 The sensor switches according to the following figure.
HIGH2
HIGH3 Sensor switch point
IShort wavelength sensor Wide band sensor |
| | 1
350 nm 900 nm or 1000 nm 1750 nm

Switches at 900 nm when the center wavelength is 950 nm or more.
Switches at 1000 nm when the center wavelength is less than 950 nm.

Switching High Order Optical Cut Filters

The instrument uses optical filters to cut orders of light that are higher and lower than
the orders to be measured. Therefore, the higher and lower orders of light not to be
measured are kept to lower levels than those in the correct optical spectrum.

There are three types of optical filters. Because the filter is switched for each wavelength
band, there is a maximum of two filter switching locations during a single sweep.

The filter switching wavelengths are shown in the table.

Filter Switching Wavelengths

Filter switching point |Switching wavelength

1 570 nm when the center wavelength is set to 575 nm or higher
580 nm when the center wavelength is set to less than 575 nm
2 900 nm when the center wavelength is set to 950 nm or higher

1000 nm when the center wavelength is set to less than 950 nm

It is impossible to completely eliminate the unwanted higher and lower orders of light by
using optical filters. The formation of “false” spectra from the unwanted higher and lower
orders is suppressed, but not entirely. Therefore it is important to know where “false”
spectra (hereinafter ghost spectra) can appear.

The following figure is a graph of the wavelengths of input light versus the wavelengths
that actually appear on the screen. 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 wavelengths of input light versus
the displayed wavelengths. The thick solid line displays the correct optical spectral
correspondence (obviously the wavelengths of input light match the displayed
wavelengths), and the thin solid lines show the correspondence of the ghost caused by
high order light and low order light.

The numbers appearing next to the thin lines indicate how much the ghost is suppressed
relative to the correct optical spectrum. Note that these values are approximate, and are
not guaranteed.

IM AQ6374-01EN
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2.4 Important Points During Measurement

For example, when a 400 nm light is input, if a horizontal line is drawn from 400 nm on
the vertical axis, a wavelength is displayed at points where the line crosses one of the
lines on the graph. From this you can see that a ghost can appear at 800 nm in addition
to the correct optical spectrum at 400 nm. Also, you can see that this ghost is suppressed
down to a level of 50 dB or lower relative to the correct optical spectrum.

Relationship between displayed and actual wavelength
[When measured at HIGH1 to HIGH3]

Actual wavelength(nm)
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Chapter 3

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

nnun

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.

IM AQ6374-01EN
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3.1 Description of Soft Keys

Display Examples

| LEVEL 1/2

Reference
Level

*xx xdBm

Log Scale

** *dB/D

Linear Scale

Linear
Base Level

*FmW

Peak Level
-> Ref Level

The Level soft key menu is split into two parts.
This key switches between the menus.

In addition, in some cases this may change

to a function that closes the window. For example,
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.

Auto
Ref Level

OFF/ON
Level Unit Y Scale

Division
dBm dBm/nm 8/10/12

Y Scale Ref Level
Setting Position
I 74
Level
More 1/2

LEVEL 2/2

Sub Linear

* *x%[D)

Sub Scale

** *dB/km

Sub Scale

** *06/D

** Fkkm

Auto
Sub Scale

OFF/ ON

Sub Ref level
Position

*DIV

Level

More 2 /2

Shows the submenu of the soft key menu.

In this example, the soft key menu is within
the Y Scale Setting submenu
(for display only, no keys are available).
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3.2

Using the Mouse

Using the Mouse and External Keyboard

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
panel of the instrument.

USB mouse is connected to the USB interface on the front

For details on connecting a mouse, see chapter 6 in IM AQ6374-02EN.

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 ‘

SWEEP

‘ SPAN ‘

LEVEL ‘

ZOOM

‘ SETUP ‘ ‘DISPLAY‘ ‘ TRACE ‘

PEAK
‘MARKER‘ ‘ SEARCH ‘ ‘ANALYSIS‘

‘ USER ‘ ‘MEMORY‘ FILE ‘

‘PROGRAM‘ ‘ADVANCE‘ ‘ SYSTEM ‘

UNDO/ s
ey HEL® coey PRESET

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.
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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 External Description
Keyboard
Sweep |SWEEP [SHIFT]+[F1] Executes/sets sweep
CENTER [SHIFT]+[F2] Sets measurement center
Meas. wavelength
settings SPAN [SHIFT]+[F3] Sets measurement span
LEVEL [SHIFT]+[F4] Sets level axis
SETUP SHIFT]+[F5 Sets resolution, sensitivity, etc.
Display | TRACE SHIFTI]+[F6 Sets trace
i Z0O0OM SHIFT]+[F7 Sets display scale
FUNCTION [S€1ings  |DISPLAY [SHIFT]+[F8] Sets screen display
Analysis  [MARKER [SHIFT]+[F9] Sets marker
! SEARCH [SHIFT]+[F10] PEAK/BOTTOM search function
functions  [ANALYSIS [SHIFT]+[F11] _ [Sets analysis function
USER [ALT]+[F1] User settings menu
MEMORY [ALT]+[F2] Memory
Other FILE [ALT]+[F3] Saves/opens fil_es, 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.
Auxiliary keys COPY [ALT]+[F10] Screen copy
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
nm/ENTER ENTER Confirms entry
DATA ENTRY Rotary knob [—]1,[<] Changes numeric values/items
Arrow keys ([UP] [[11.[1] Numeric value one-step change,
[DOWN]) item 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 AQ6374-01EN 3-5

suoneladO uowwo) H



3.3 Entering Numerical Values and Strings

Entering Strings

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

Entry Procedure

The following is an example of entering a label.

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

2.

D\su\a‘l

Press the Label soft key. The keyboard is displayed.

YOROGANA # f/ AQB3T OPTICAL SPECTRUM ANALYZER J/ 2016 Ot 12 10:10
a a-an:
Boooi B:FIX JBLR N .
i e I Move cursor to right

GFDG LBIK]

<Meas. Conditions » + Move cursor to left

START:[ 350.006nm 5o 1750.000nm CENTER:[1050.000nm  5PAN:[1400.Onm

Label

%

£
A A Yo
| | |

HES: nn SENS: EE»\U‘IO avs 1] sme:[100001{M]]

10.0f

+ Insert character

g
3

— Delete character

OFF|

<
5
S
z
&
e

Bm : =
Mask Line
ll" ANGI74 OPTICAL SPICTRUM ANALYZER // E]

— Delete all characters

g
g

(race ear || ™| -3

=
o

ITITJ’T\%\:}%%\F\TT\?F%@»’_ o - Enter characters

W .

- Manipulate preset word

f“@ﬁz@jzjtmjthL

il

\_‘ ,}.?f.u ij I aE |I o) 0 ) ) i ) ['L—- Finalize entry
= . T E!I

[ ] m“uwuuuumﬁﬁﬁ@uﬁﬁumLfﬁﬁl - Discard changes

Changing the screen for entering the character string

3. Move the cursor to the keyboard that you wish to enter. Use the rotary knob or
arrow keys to move the cursor in the keyboard.

4. Press the Enter soft key. The character selected at the cursor position in the
keyboard is displayed.

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

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

Noz‘e

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.

You can change the character string input screen by clicking & of the keyboard.

BAECDEFGHIIKLMNOPQRSTUVWXYZ | #$%&" () ¥+, - ;e=>7 =[x
abcdefghijkimnopgrstuvwxyz €[\1A_~{|} 0123455759
aBy5eLn8 LChpvEoTpOTUGKPuATD
[l Q6374 OPTICAL SPECTRUM ANALYZER // =)

You can select the keyboard type (QWERTY/QWERTZ). For the procedure, see section 8.6.
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3.4 Screen Display

Procedure

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

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

N

3. Press the Level Display 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.

Optical

Afgnment ncal

Waning
OFF

Remote
Interface
ETHERNET

Wavelangth S
Caiibration Sl

Wavelength RS 232
Shift Setting
0.000nm
Level Shift Network
Setting
0.000d8|

Buzzer

g |

Level Display
Digit

a7

winaow
Transparen
OFF

— Transparent

— | Display

-

Tirgge: Set Clock
nput Mode
SMPL TRIG)

g™
L e

{

[Grid Editor Trigger [Color Mode
Output Mode
OFF|

|

- Changing the

n |

En

COLOR B&W|

[AUto Offset Speration Display Colors
Setting Lock
&

More 2/4 J More 3/4

User Key
Define

b

More 1/4

L 1NE B

5 Ak

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 Mode soft key. The display colors
turns COLOR or B&W (black-and-white).
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3.5 Setting the Date and Time

The AQ6374 displays the date and time in the upper right corner of the screen. This
information is used when outputting to a printer, or for a time stamp when recording data.

Displaying the Date and Time Dialog Box
1. Press SYSTEM. The soft key menu is displayed.

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

3. Press the Set Clock soft key. The internal clock setting screen is displayed.

Remote uncal A-An: Ry A [Gursor
Interface Warning G 18K
ETHERNET] onj EXFIX /BLK
K

GP-18
Setting

Optical
[Alignment

[Wavelength
Calibration

Wavelength
shift
0.000nm

Level Shift
0.000d8|

OFF ON
Buzzer GiFL
2:[1750.000/nm CENTER:[1050.000nm  spAN:[1400.0lnm

RS-232 Level Display 3:[NORM/AUTO AVG: 1 SMPL:[100001(M
Setting J Digit -
2 :

Network

[Tirgger -
Input Mode J

Window

Setting Transparent

‘ SET CLOCK MODE

YEAR MONTH DAY HOUR MINUTE
HOE. 10. 12 10 : 12

SMPL TRIG

[Trigger Color Mode
Output Mode
OFF] COLOR B&W
User Key [Auto Offset Operation
Define Setting Lock
Set Clock
o] e |-
More 1/4 More 2/4 More 3/4 1050.000nm 140.00 nm/D 1750.000nm LRE“‘"‘
SR( RC| WEH EYOY AUT(AUT|(AUT|AUT|JAUTSWP)(SM!
sy |12 SRC lsce|[ReF |[cTr][£227][8TH] | RPT || S6L

-

[Grid Editor J

Entering the Date and Time

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

5. 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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Chapter 4  Measurement

4.1 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.

‘‘‘‘‘‘‘

Segment
ngnt
1
Sweep
Marker L1-L2
OFF ON
Sweep
Interval
MINIMUM|

Sweep

B

The wavelength range of input light that can be auto-measured is 350-1750 nm.
The following four items are set automatically, after which measurement is performed.
« Center wavelength (Center Wavelength)
« Sweep width (Span Wavelength)
» Reference level (Reference 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).

IM AQ6374-01EN
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4.2 Horizontal/Vertical Axis Settings

Procedure

Setting Up the Horizontal Axis
The units of the horizontal axis can be set to wavelength or frequency.
1. Press SETUP. The soft key menu for sweep condition settings appears.
2. Press the More soft key. The soft key menu switches to the More 2/2 screen.

3. Press the Horizontal Scale nm/THz soft key. The units for the horizontal axis
switch from THz to nm, or viceversa.

Fulse Light
Measure

OF

Resolution
m)

ni

Trigger

Sensitivity, g
etting

/Chop Mode
NORM/AUTO)

Average
Times

—

Horizontal
Scale

nm TH]

1)

|

Resolution
|Correction

OFF ON|

Smoothing

=]
il
al
=}
z

Fiber
Core Size
SMALL LARGE|

Medium

AT UAC M|

Sweep Speed

1x 2x|

More 1/2 J

) —
3
5

More 2/2

j—

Note

Pressing the Horizontal Scale nm/THz soft key repeatedly toggles between nm and THz.

Setting the Measured Wavelength to Air Wavelength or Vacuum Wavelength
1. Press SETUP. The soft key menu for sweep condition settings appears.

2. Press the Medium soft key. The measured wavelength is changed to either a
vacuum wavelength or an air wavelength.

Note

« This function only applies to measurements taken after the setting is selected. Previously
measured waveforms are not affected.

. WAC), L
« If vacuum wavelength is set, is displayed at the very bottom of the screen in inverse
video.
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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.

N

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.

w

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

YOKOGAWA 4 2016 Oct 12 10:25
Reference : A-Bn: AFIX DSF| [Referance
Level 0001 B:FIX /DSP| | Level
0002} C:WRITE /DSP
-10.0dBm| N D:FIX /DSP 0.0dBm)|
0003 E:FIX BSP
Log Scale 20005, LRS- 3 | o Scale
10.0d8/0 <Meas. Conditions>
START:[1598.526lnm  5T0p:[1599.5268nm  CENTER:[1599.026lnm spaN:[__1.0nm
Linear Scale RES:| 0.05]nm SENS:MID ave:[ 1 smpL:|__501(A)
20.0] T

- 10G SCALE =
near inear
Base Level 10.0dB/D Base Level
0.00mi|
0.
Peak Level 48m r - \ Peak Level
a|[w]fcors |[_]] | “>Ref Level
/N [)le)=) =]
-20. Auto
[a H s I 3 ]um/ l Ref Level
L L° Jlent N
3 [
nm/
_|[ENT [ e dBr nm)|
- - - ¥ Scale
i Setting
|—d [ J
-80.
More 1/2 1598.526nm 1599.026nm More 1/2 J

[cor] [Res][LvL |[we.
|S1Z] |COR|[SHE | |SHF

o
€
=

<
]
D
%]
c
=
0]
3
0]
>
—

Auto
Ref Level
N|

[-]
(-]

-40. 0

1599.526 nm

0.10nm/D
T e e e oo

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. Pressthe Linear Scale soft key. The vertical axis is displayed with the currently
specified linear scale values.

3. Press the Linear 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.

YOKOGAWA ¢ 2016 Oct 12 10:25 =
Reference Reference n - AJAn: ATFIX DSP| [Reference
Level Level g Agoot: 5P| { Level
-10.0dBm| :
dBm| 00003 ErFIX B
20004: F:Pwr/NBW C_/DSP| (Tog Scale

Log Scale Log Scale A000S:
0 oden 10.0dB/D [<Meas. Conditions>
- START:[1598.526]nm  sTOP:[1599.526]nm CENTER:(1598.028nm  span:[__1.0nm
Linear Scale
BASE LEVEL
‘Linear
Linear el Base Level 0.00mw & el
ouw o 0.00mw
eaklovel Feax Lever - : S Peak Level
<_§Sef Lavel “>Ref Level a|[w|cors |[_] {->Ref Levl
()=]s] =]
.
- ( - Ref Level
um/
s e e N
} 3 Le
nm/
—]7 ENT | ... m
Y Scale { - Y Scale
Setting 0.100 Setting
mW/D ( ‘

i
0.

More 172 1598.526 nm 1589.026 nm 0.10nm/D 1509.526nm [More 1/2

COR|[RES|[LVL| WL | [NG: YWY (20| (R0 AT |5 0T AT | G er] [
.ANA [SRel[SEL|[REF | [ETR] (-2 RPT || SGL

10.0dB/D

Res:[ 0.05]nm SENS:MID avG:[ 1 SMPL ;| 501(A) Linear Scale
1.000[REF
mw

)
€
3

[Auto
Ref Level

Auto
Ref Level

3
L
'

Level Unit

dBm dBm/THz| 0.

B
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4.2 Horizontal/Vertical Axis Settings

Setting to Power Spectral Density Display (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, yW/nm, mW/nm or pW/
nm.

Setting the Number of Vertical Axis Divisions (for Log Scale)

1. Press LEVEL.
2. Press the Log Scale soft key.
3. Pressthe Y Scale Setting soft key. The level scale setting menu is displayed.
4. Pressthe Y Scale Division soft key. The soft key menu for selecting a number of
divisions is displayed.
5. Press a soft key corresponding to 8, 10, or 12 divisions. The level axis is
displayed with divisions as selected.
YOKOGAWA 4 2915 Oct 12 10:27 =
b ’ ooosi o B 2| e
10 : 9005 g e 3
95 Ret Level L000s: F :Pwr/NBW C_/DSP Rarteve
START:[1598.528nm  sTOP:[1599.528nm  CENTER:[1599.028lnm span:[__1.0nm
|:| 2] Res| 0.05]om  sensMD ] avel 1] smpL[ 501(A)] |:|
400 1 T
Linear
Base Level
I |
Peak Level ‘ ‘ ‘ ‘ |:|
->Ref Level
o .
27 [l g I I /s —
OFF ON
Level Unit 0
e | I e |
=)o) L e [
Setting
10.0
4 B0 | |
-60.
Scale
I ‘Eususmn I
More 1/2 Return LREW“ ‘ ﬁgbsszsnm 1590.026nm 0.10nm/D 1509.526nm [Retum
Note

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

5. 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.

6. Press ENTER.

Note

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.

Display Units of the X-Axis and Marker Values

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 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.)

Note
The MARKER UNIT nm THz soft key’s setting changes in conjunction with the setting of the

HORZN 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.

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.

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.
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4.2 Horizontal/Vertical Axis Settings

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

Linear 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 5.4, "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 2.2, “Measurement.”

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).

Power Spectral Density Display

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

The level axis of the AQ6374 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, yW,
nW, pW) per resolution to power spectral density (dBm/nm, mW/nm, pyW/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:
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4.2 Horizontal/Vertical Axis Settings

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

Specifications such as level accuracy, measurement level range, and level linearity of the
instrument are provided for the absolute power display.

IM AQ6374-01EN
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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.

YOKOGAWA 4 2016 Oct 12 10:28 =
A RIFIX o]
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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 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 level Position soft key. The REF position setting screen is
displayed.
4. Enter a value using the rotary knob, arrow keys, or numeric key pad.

Note

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

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

Press ENTER.

Setting the Sub Scale Units to dB/km

1.
2.
3.

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

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.

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

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.

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

Setting the Sub Scale Offset Value

1
2.
3.

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

Press the Offset Level soft key. The offset value (sub scale REF value) setting
screen is displayed.

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

IM AQ6374-01EN
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4.3 Sub Scale

Setting the Sub Scale to Linear Display

1.
2.
3.

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 Linear 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.

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 Minimum 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.

4-10
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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 -> 2cB/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 Minimum

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

For Linear: 0 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 Linear 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 level 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.

IM AQ6374-01EN
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4.4  Setting the Reference Level

Procedure

There are two ways of setting the reference level.
» Press the Reference Level soft key.

* Use the one-action key.

The following explains these procedures.

Settings by Pressing the Reference 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 Reference 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.
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 Reference 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 Linear Scale soft key.
If a linear scale is displayed, continue to step 4.

3. Press the Reference 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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Note

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. Press the Peak level -> Ref Level soft key. The specified reference level is
displayed, and the displayed waveform is redrawn according to the changed
reference level.

Reference
Level
-10.0dBm)

Peak Level
->Ref Level

Level Unit

dBrm dBmy/TH;

&

Y Scale
Setting

Level

More 1/2

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

N.

Note
» 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).

AUT|. . .
* When set to ON, 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 6.8.

Marker Active
OFF ON

Set Marker
‘Clear Marker

Marker
->Center

May
->Zoom Ctr

g

Marker
-»Ref Level

H

Marker

Al Marker
(Clear

Marker
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4.4 Setting the Reference Level

Explanation

Log Scale (Reference 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 (Reference 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, uyW, 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 Level -> 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

IM AQ6374-01EN
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4.5 Center Wavelength (Center Frequency) Setting

Procedure

The following are three ways of setting the center wavelength (center frequency).
» Press the Center Wavelength or Center Frequency soft key.
* Press the Start Wavelength/Stop Wavelength or Start Frequency/Stop
Frequency soft key.
» Use the one-action key (soft key).
The following explains these procedures.

Setting by Pressing the Center Wavelength or Center Frequency Soft Key

1. Press CENTER. The soft key menu for center wavelength or center frequency
appears along with the center wavelength or center frequency setting screen.

2. Press the Center Wavelength soft key for center wavelength or the Center
Frequency soft key for center frequency.

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

4. Press nm/ENTER.

YOKOGAWA 4 2016 Oct 12 10:34,
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n
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10.0
dB/D
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0.10nm/D
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Note
» 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 and frequency displays, see section 4.2.
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4.5 Center Wavelength (Center Frequency) Settings

Setting with

the Start Wavelength/Stop Wavelength or Start Frequency/Stop

Frequency Soft Key

1. Press CENTER. The soft key menu for center wavelength or center frequency

settings appears.

Setting the Start Wavelength or Start Frequency

2. Press the Start Wavelength soft key for start wavelength or the Start Frequency

soft key for start frequency. The start wavelength or start frequency setting screen
is displayed.

3. Enter a start wavelength or start frequency 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

5. Press the Stop Wavelength soft key for stop wavelength or the Stop Frequency
soft key for stop frequency. The stop wavelength or stop frequency setting screen
is displayed.

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

7. Press nm/ENTER.

Note

It is 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 and frequency displays, see section 4.2.
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4.5 Center Wavelength (Center Frequency) Settings

Setting by Using the One-Action Key

You can set the center wavelength or center frequency by pressing the one-action key
one time in the soft key menu that appears when you press CENTER.

1.
2.

Press CENTER.

For the center wavelength setting, when using peak wavelength or peak
frequency, press the Peak WL -> Center soft key. For THRESH 3dB center
wavelength or center frequency, press the Mean WL -> Center soft key. When
using the currently displayed ZOOM scale, press the View Scale -> Measure soft
key. The specified center wavelength or center frequency is displayed, and the
displayed waveform is redrawn according to the changed center wavelength.

The peak wavelength or peak frequency of the waveform measured every sweep
can be set automatically to the center wavelength or center frequency.

3. Continuing on from step 1, press the Auto Center OFF/ON soft key to select ON.
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B

= Automatic setting

OFF ONj

[View Scale

> Measurs Using zoom scale

Center

LIk

Also, you can set the wavelength of the moving marker placed on the measured
waveform as the center wavelength or center frequency.

1.
2.

Press MARKER.

With the moving marker displayed, press the Marker -> Center soft key. The
specified center wavelength or center frequency is displayed, and the displayed
waveform is redrawn according to the changed center wavelength or center
frequency.

For details on displaying moving markers, see the explanation in section 5.8.
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4.5 Center Wavelength (Center Frequency) Settings

Explanation

Center Wavelength

The setting range is 350.000 to 1750.000 nm.

If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 1 nm steps. The value changes in 0.1 nm steps if you do not press the
COARSE key.

Start Wavelength

The setting range is 1.000 to 1750.000 nm.
Note that the wavelength at which measurement starts is 350 nm or higher.

Stop Wavelength

The setting range is 350.000 to 2450.000 nm.
Note that the wavelength at which measurement ends is 1750 nm or lower.

Note
*  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.

Auto Center OFF/ON

This key sets whether the Peak WL -> 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.

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 WL -> Center

Sets the wavelength of the peak value to the center wavelength.

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

Mean WL -> Center

Sets the average of two wavelengths falling below the threshold value (3 dB) from the
waveform peak of the active trace to the center wavelength. The center wavelength can
be changed after the setting is made initially.

View Scale -> Measure

This key is used to set the currently set ZOOM scale (Zoom Center Wavelength, Zoom
Span Wavelength, Zoom Start Wavelength, Zoom Stop Wavelength) as the measurement
scale (Center Wavelength, Start Wavelength, Stop Wavelength, Span Wavelength).
When you press this key, the current waveform display scale is set as the measurement
scale for the next sweep.

IM AQ6374-01EN
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4.5 Center Wavelength (Center Frequency) Settings

Center Frequency

The setting range is 171.0000 to 857.0000 THz.

If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 0.1 THz steps. The value changes in 0.01 THz steps if you do not
press the COARSE key.

Start Frequency

The setting range is 10.0000 to 857.0000 THz.
Note that the frequency at which measurement starts is 250 THz or higher.

Stop Frequency

The setting range is 171.0000 to 999.9000 THz.
Note that the frequency at which measurement ends is 857.0 THz or lower.

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

Auto Center OFF/ON

This key sets whether the Peak WL -> 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 frequency 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.

One-Action Keys

You can set the center frequency with the one-action key in the same manner as for the
wavelength.

PEAK WL -> Center

Sets the frequency of the waveform peak value of the active trace to the center
frequency. After execution, the center frequency set in the center frequency setting
screen is displayed. The center frequency can be changed after the setting is made
initially.

Mean WL -> Center

Sets the average of two frequencies falling below the threshold value (3 dB) from the
waveform peak of the active trace to the center frequency. The center frequency can be
changed after the setting is made initially.

View Scale -> Measure

This key is used to set the currently set ZOOM scale (Zoom Center Frequency, Zoom
Span Frequency, Zoom Start Frequency, Zoom Stop Frequency) as the measurement
scale (Center Frequency, Start Frequency, Stop Frequency, Span Frequency). When you
press this key, the current waveform display scale is set as the measurement scale for
the next sweep.
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4.6 Sweep Width Settings

Procedure
The following are three ways of setting the sweep width.
» Press the Span Wavelength or Span Frequency soft key.
» Press the Start Wavelength/Stop Wavelength or Start Frequency/Stop
Frequency soft key.
» Use the one-action key (soft key).
The following explains these procedures.

Setting by Pressing the Span Wavelength or Span Frequency Soft Key

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

2. Press the Span Wavelength for wavelength measurement or Span Frequency
soft key for frequency measurement.

3. Enter a sweep width using the rotary knob, arrow keys, or numeric key pad.
Press nm/ENTER.
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Note
» 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 and frequency displays, see section
4.2.
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4.6 Sweep Width Settings

Setting with the Start Wavelength/Stop Wavelength or Start Frequency/Stop
Frequency Soft Key

1

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

Setting the Start Wavelength or Start Frequency

2.
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Press the Start Wavelength soft key for start wavelength or the Start Frequency
soft key for start frequency. The start wavelength or start frequency setting screen
is displayed.

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

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

5. Press the Stop Wavelength soft key for stop wavelength or the Stop Frequency
soft key for stop frequency. The stop wavelength or stop frequency setting screen
is displayed.

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

7. Press nm/ENTER.

Note

It is 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 and frequency 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.

Span
Wavelength
1400.0nm

350.000nm)|

g =0
g o
,%L:-»
o
5
=1
F

op
Wavelength
1750.000nm)|

on
->Span

MINIMUM|

[View Scale
->Measure

LICANT

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 Marker 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 5.8.

Marker Active

on
Set Marker
Clear Marker
Marker
->Center
Marker /
->Zoom Ctr \
Marker » Marker L1-L2
->Ref Level <—>Zcom Span

Marker L1-12
->Span

Marker

Line Marker

[All Clear

[Advanced J
[All Marker
Clear

m
More 1/3 More 2/3

Note
« 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 Marker 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.

S

.
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4.6 Sweep Width Settings

Explanation

Wavelength Sweep Width
The available setting range is 0, and 0.5 to 1400.0 nm. 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 steps if you do not press the COARSE key.

Start Wavelength
The setting range is 1.000 to 1750.000 nm. The value changes in 1 nm steps if you press
the COARSE key. If you do not press it, the value changes in 0.1 nm steps.
Note that the wavelength at which measurement starts is 350 nm or higher.

Stop Wavelength
The setting range is 350.000 to 2450.000 nm. The value changes in 1 nm steps if you
press the COARSE key. If you do not press it, the value changes in 0.1 nm steps.
Note that the wavelength at which measurement ends is 1750 nm or lower.

Note

« 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.

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.

Marker L1-L2 -> Span
Sets spacing between line markers 1 and 2 for sweep width.
The setting range is 0.5 to 1400 nm (in 0.1 nm steps).

Frequency Sweep Width
The allowed settings are 0 and the range of 0.05 to 686.000 THz.
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 0.1 THz steps if you do not press
the COARSE key.

Start Frequency
The setting range is 10.0000 to 857.0000 THz. The value changes in 0.1 THz steps if
you press the COARSE key. If you do not press it, the value changes in 0.01 THz steps.
Note that the frequency at which measurement starts is 171 THz or higher.

Stop Frequency
The setting range is 171.0000 to 999.9000 THz. The value changes in 0.1 THz steps if
you press the COARSE key. If you do not press it, the value changes in 0.01 THz steps.
Note that the frequency at which measurement ends is 857.0 THz or lower.
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4.7 Wavelength (Frequency) Resolution Settings

Procedure

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.

3. To select 10.0nm, or 0.02nm, press the More 1/2 soft key. Those soft keys are
displayed.

4. 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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Note

*  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.

» The value displayed in parentheses within each soft key for each resolution is the effective
resolution in the specified center wavelength. When Resolution Correction is ON, no values
are displayed in parentheses because the set resolution and the effective resolution match.

-]
« The instrument displays |ZaL_| if the settings for span, the number of sampling points, and
) . ) [ I .
the resolution are inappropriate. When |c.e-.|_| is displayed, sampling data can be dropped.

Corrective Action When “UNCAL” Is Displayed
Perform the following steps.
* Decrease the span.
* Increase the number of samples.
* Lower the resolution (increase the value).
« Select AUTO with the Sampling Points soft key under SETUP.

The “UNCAL” display disappears if the span, number of samples, and the resolution
settings are appropriate.
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4.7 Wavelength (Frequency) Resolution Settings

Correcting the Resolution

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

2. Press the More 1/2 soft key.

3. Press the Resolution Correction OFF ON soft key. Each time you press the soft

key, the setting toggles between ON and OFF.

Resolution
1nm)

Pulse Light
Measure
OFf

/Chop Mode
MID)

Sensitivity, J

s
Trigger
Setting J

Average
Times

1

Horizion
Scale

TH;

B
z

Sampling
Points

Sampling
Interval

0.002nm|

Resolution
|Correction
OFF ON|

smoathing

OFF ON

Medium

AIR VACUUM|

SMALL LARGE]|

Sweep Speed

1x 2%

More 1/2 J

Setup

More 2/2

Note

« Since the wavelength resolution function is set according to the monochromator slit width,
the setting resolution and actual resolution may not match. For this instrument, if the
resolution is set to 0.1 nm, the actual resolution will be 0.11 nm for a 450 nm wavelength,

and 0.08 nm for a 1550 nm wavelength.

« If the Resolution Correction function is turned ON, measured data is processed by the

software so that it matches the set resolution.

The Resolution Correction function is available when the resolution is set between 0.1nm
and 10.0 nm. The Resolution Correction function is only available when the horizontal axis

is in wavelength mode. It cannot be used in Frequency mode.
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4.7 Wavelength (Frequency) Resolution Settings

Explanation

“UNCAL” Display

Conditions under Which “UNCAL” Is Displayed

When manually entering the number of samples, if the number of samples is too small
relative to the appropriate number of samples as determined by the span and resolution
setting, data can be dropped. Therefore, if the span, number of samples, and resolution
settings on the instrument are unsuitable, the UNCAL mark is displayed.

If not needed, you can turn the UNCAL display OFF.

For the procedure, see section 8.5, “Other Settings.”

“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
Setting resolution

x5 < Set number of samples -1

juswainseaN E

Waveforms When Set to High Resolution

When the resolution is set high (to 0.05 nm) for measurements of a light source such as
a DFB laser in which with the spectral width is narrower than the instrument’s resolution,
very small spikes may occur at the skirts of the waveform. This type of spike occurs due
to characteristics of the optical block and is not an indication of any problem. Even if such
spikes occur, satisfactory performance in terms of resolution, dynamic range, and the like
can be ensured. These spikes will disappear if the resolution is set to a coarser value.
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Resolution Setting of 10 nm

This setting is valid when the measured wavelength range is 470 to 1200 nm. You can
set 10 nm in other wavelength bands, but the resolution is the same effective resolution
value as when set to 5 nm.

Also, the effective resolution when set to 10 nm is approximately 8 nm even at the
widest.

Ripples in the 1350-1450 nm Area

Water (OH-) ions present in the monochromator absorb light in the 1350-1450 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.

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 Points 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 Points AUTO. The sampling points or interval setting screen is
displayed.

If you pressed Sampling Points 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.

Resolution 3 e
00001
lﬂ £0002:
1A0004:

sampling
Points
\ 501
-10.
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LI
* The instrument displays | ZaL_| if the settings for span, the number of sampling points, and

the resolution are inappropriate.

|I_IN
« See section 4.7 for the corrective actions when |Z.aL_| 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 100001.

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 = ———— +1
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.”

Note

» 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) 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)
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.

N

Press the Sensitivity/Chop 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 Sensitivity/Chop Mode soft key is

displayed.
Resolution NORM/HOLD
0.2nm)| L
/Sgﬁosﬁl’tmgge NORM/AUTO

NORM/HOLD,

Sens/Mode

Exit

Chop Mode Settings
2. Press the Sensitivity/Chop Mode soft key.
3. Press the Chop Mode soft key.
4. Pressthe SWITCH soft key.
5. To turn Chop Mode OFF, press the OFF soft key.

Resolution NORM/HOLD
0.2nm
\\\\\\\\\\\ y
e Mahe NORM/AUTO
NORM/HOLD)

T

Sw ed
1x 2%
More 1/2

Note
If you set the Chop Mode to SWITCH, the corresponding sensitivity soft key display will change
to MID/SW or HIGH1/SW-HIGH3/SW.

EH
an
]

L]

Return ‘
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4.9 Sensitivity Settings

Explanation

Chop Mode

This mode activates the internal chopper of the monochromator.

When Chop Mode is set to SWITCH, you can reduce the stray light specific to the
monochromator during measurements. You can set the Chop Mode to SWITCH if the
sensitivity setting is HIGH1-HIGH3 or MID.

Chop Mode Function List

Chop
Mode

Function

Merit

Defect

OFF

Measurement according to
the stray light.

Stray light suppression ratio:
40 dB or more

Measurement time
is rapid even for
high sensitivity
measurements.

Since the stray light

is also measured, the
low level component is
not accurate if the light
source is of high power.

SWITCH

Two sweeps per
measurement are
performed. The first sweep
measures the stray light
component, and high
dynamic measurement is
possible through subtraction.

Stray light suppression ratio:
60 dB or more

measurement can be
taken with stray light
removed.

If the measurement
duration is long, it is
influenced by temporal
changes in the
measured light.

Stray Light from the Monochromator
The instrument has a newly designed, high-performance monochromator. Depending
on the measurement conditions, stray light at a level 30 to 50 dB below the original
spectrum, as well as other stray light specific to the monochromator may occur in
wavelength areas 100 to 200 nm from the peak wavelength. If this stray light is likely to
have a severe impact on measurements, the sensitivity can be set to MID or HIGH 1-3
and Chop Mode can be set to SWITCH in order to reduce the effects of the stray light.

Stray light effects that appear at positions far away from the peak
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4.10 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.

Resolution
inm)

Sensitivity.
/Chop Mode
MID/SW]

Average
Times
1
Sampling
Points
AUTO|
R

Medium
ATE VAR M
Sweep Speed
1x 2x]

More 1/2

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.

Note
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

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

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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Note

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.

Note

When the sweep speed is set to 2x, times are not averaged. The number of averaging times
can be set when the sweep speed is set to 1x.
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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).

Press the View B soft key and select DISP.

5. Press the Write B soft key. Trace B is placed in write mode.

Active Trace - [Active Trace
ABCDEFG| ABCDEFG

View B View B

DISP RI ANK]

[Active Trace

ABCDEFG

[Trace List J

[Trace List J

More 1/2 J More 1/2 J

More 1/2

Note

Waveforms of traces for which View A—View G are set to BLANK cannot be displayed on
screen.
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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.

juswainseaN E

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.

Fix 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.
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4.13 Measurement Start (Sweep)

Procedure

Press SWEEP. The soft key menu regarding sweep appears.
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.

'YOKOGAWA 4 2016 Oct 12 10:45 =

: AWRITE

20001 Aan

80002 C:WRITE
H DiFIX 7

R0003: EfFIX

Anaoe: F3FIX

0005 GiFIX

<Meas. Conditions> [New]
START:[_350.000nm  sTOP:[1750.000]nm CENTER:[1050.000nm  sPAN:[1400.0nm
RES}| nm SENS:MID/SW AvG: 1 smpL:|_S501(M)

30.0)

10.1
dBm

- Segment measuring

m Segment unit setting
-30.
OFF ON

-50. . .
fevs — Sweep interval setting

MINIMUM|

-90.
350.000nmM 1050.000 nm 140.00nm/D 1750.000nm

[coRl [Res] [ovic || nor] B [sre| e EW o fau T [auT| fau|[aut| B wA s d [ret |[soL |
|S1Z] |CoRl[SHE| |SHE| M5k el |12 | kil [eli] [ NA| (SR [SEL||REF ||cTR |[1-2'] [3TH S

Note

* Sweeping can also be performed by clicking the sweep icons 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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4.13 Measurement Start (Sweep)

Explanation

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. Ifyou 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 soft key or the Repeat soft key during segment measurement,
segment measurement stops, and sweeping begins from the start wavelength.

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 100,001 in the DATA ENTRY section. When the setting value of Segment 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.

IM AQ6374-01EN
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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. Setwavelength line marker 1 and wavelength line marker 2 at either end of the
range you want to sweep.
(For the display procedure, see section 6.8, “Displaying Markers.”)
Press SWEEP. The soft key menu regarding sweep appears.

3. Press the SWEEP Marker L1-L2 OFF/ON soft key, and select ON. When set to
ON, is displayed at the very bottom of the screen.
Press the Repeat or Single soft key. Sweeping between line markers begins.

5. To cancel, press the SWEEP Marker L1-L2 OFF/ON soft key, and select OFF.
Sweeping is performed over the entire screen.

YOKOGAWA 4 2016 Oct 18 14:50
TRAS  i1553.2000nm  -63.93dBm A-An: Ewa e
0002: CiFIX /BLK

0003, DiFl 78K

: E:FIX 7BLK

0004 FiFIX 7BLK

0005 GiFIX BLK

<Meas. Conditions>
START:(1543.200nm  5TOP:[1563.200nm CENTER:[1553.200/nm  span:[_20.0nm
Res:[ 0.2]nm  sEns:NORM/HOLD ave[ 1] sMpL:[_1001(M
10.0 —

T
1:1547.0780nm
2:1547.8340nm

_10.0 L241:  0.7360nm
dBm

E Segment
30.0) | Pomnt
1

Sweep range Sween

Marker L1-12
-50.0 OFF ON

Swe.
10.0 Interval
8/ _ MINIMUM|
< Sw
h

-90.0
1546.784nm 1547.484nm 0.14nm/D 1548.184nm

R v e 5
2 | [ < |

Note

« 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 fo

llowing three methods are available for measuring pulse light.

* Measurement using Peak hold mode

* Measurement using Gate sampling

» Measurement as a time average spectrum (see “Explanation”).
* Measurement using External trigger mode.

Pulse Light Measurement Settings

o~ DN

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

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

Press the Pulse Light Measure soft key.

Press the Peak Hold soft key. The peak hold value setting screen is displayed.

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.

Press ENTER.

Resolution

pulse Light
Measure

1va

LA

OFF

Sensitivity
/Chop Mode

Seting " Peak Hold

£

LI

MID/SW| 10msec|

wn SPaN:{1900.0nm

Average Horizontal
Times Scale ﬁé‘d‘;ggy . smpL:500{M) . J
1 nm THz| S e —
s [X]..
Gate Mode - Tate e
100.0mseg 100.0msec
Resolution I I
Correction Gate Logic MO Gate Logee
OFF ON POSI NEGA POSI NEGA
Smoothing -—)p -) 7ela @
- 9FF o ’—‘ |La (s s Jfem |17
Med Fiber J
eaum Core size 122 =
AIR VACUUM SMALL LARGE| B mi
Sweep Speed o~
Setup Pulse Light
Meazure
More 1/2 J More 2/2 — — —
T
e[ e (e[| R

Displaying the
7.
8.

0.
No

.

Pulse Light Measurement Waveform
Press SWEEP. The soft key menu for sweep appears.

Press the Single or Repeat soft key. Sweeping begins, and a waveform is
displayed.

To stop the sweep, press the Stop soft key.

te
Before you perform pulse light measurements, set the sweep speed to 1x.

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
Press SETUP.

2. Press the More 1/2 soft key.
3. Press the Pulse Light Measure soft key.
6. Press ENTER.
Resolution Pulse Light |8 | | o [OFF
1nm) OFF! ]
A et Gk [Pkl
MID/SW m span:[1400.0 I\ 2"'“‘:
%\ﬁr:sge g{ggéanta\ S ;| SO01(M hﬁdhﬁwnr
1 nm THY| H H
SAMIL INTERVAL
Saraine 100.0maec m
AUTO| o
ke Aves o e
0 OFF ON| : POSI NEGS
7|89 @
Is:tr;g’har‘]g Smoothing I = !
0.002nm)| OFF ON| L 1L . ._rN'
Mediurm Fiber 1 2 3| 4
‘Cﬂre Size - =T Ii"‘:“{
AIR VACUUM| SMALL LARGE]| a
Sweep Speed
[
==
More 1/2 More 2/2 40,00 ren/T . 1750.000nm [E%

Press the Gate Mode soft key. The sampling interval time setting screen appears.

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

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 speed is set to 2x. Available when it is set to 1x. See section 4.10.
Unavailable when Chop Mode of Sensitivity/Chop 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 Trigger Input Mode of Trigger Setting is set to Sampling Enable Mode.

Available when it is set to Sampling Trigger Mode. See section 4.16.
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4.15 Pulse Light Measurement

Setting the Gate Signal Logic

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

I

Peak Hold

2
3
@
2

Gate Logic

POSI NEGA

Pulse Light
Measure

B

juswainseaN E

Explanation

Pluse 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 AQ6374 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.
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4.15 Pulse Light Measurement

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
soting | ChopMode [ " Peak Hold | ExtTrigger | Pulse Width
Setting Setting (Min.)
NORM/HOLD NORM/HOLD | P-NORM/HLD |E-NORM/HLD | PEAK: 100us
EXT: 50us
NORM/AUTO NORM/AUTO | P-NORM/AUT | E-NORM/AUT | 300ps
NORMAL NORMAL P-NORMAL  |E-NORMAL |1ms
MID OFF MID P-MID E-MID 3ms
HIGH1 HIGH1 P-HIGH1 E-HIGH1 10ms
HIGH2 HIGH2 P-HIGH2 E-HIGH2 50ms
HIGH3 HIGH3 P-HIGH3 E-HIGH3 200ms
MID MID/SW P-MID/SW E-MIDISW | 3ms
HIGH1 HIL/SW P-HIL/SW E-HIL/SW 10ms
SWITCH
HIGH2 HI2/SW P-HI2/SW E-HI2/SW 50ms
HIGH3 HI3/SW P-HI3/SW E-HI3/SW 200ms

Time average spectrum measurement
Pulse light can be measured as a time average spectrum. The average level of the
measured pulse light is displayed as the level of the spectrum. For example, if the pulse
light were a perfect rectangular wave, the measured level would be:
(pulse light peak level [mW]) x (pulse light duty).
Thus, when the pulse light duty is small, the measured level is low. Set the measurement
sensitivity and optimal averaging times for pulse light measurement. The measurable
repeat frequency of pulse light differs depending on the measurement sensitivity. Note
that an even lower repeat frequency can be measured if Average Times is increased. If
Average Times is set to n, the measurable repeat frequency is approximately 1/n for the
frequencies in the table below.

Sensitivity setting and measurable repeat frequency (when Average Times

isl)

Sensitivity setting Chop Mode Repeat frequency
NORM/HOLD 200 kHz or higher
NORM/AUTO 100 kHz or higher
NORMAL 33 kHz or higher
MID OFF 10 kHz or higher
HIGH1 133 kHz or higher
HIGH2 660 Hz or higher
HIGH3 160 Hz or higher
MID 10 kHz or higher
HIGH1 3.3 kHz or higher
HIGH2 SWITCH 660Hz or higher
HIGH3 160 Hz or higher

Values not guaranteed. When measuring, use these as values as guidelines.
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4.15 Pulse Light Measurement

Gate Sampling Measurement

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

emission to the AQ6374, 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 AQ6374 measures several times in repeat sweep mode using the Max

Hold function, all the light pulses can be sampled, enabling the full waveform can be

displayed.

()
£
=
©

s

A

]
o
£

()]
£
a

IS

©
®

First sweep |

Pulse light

Measurement

Gate signal

Sampling

Waveform display

second sweep

Pulse light

appears at a position

Gate signal
Sampling

different from the first)

(

Waveform display

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

Because the AQ6374 does not show data that is sampled when the gate signal is inactive, the

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

(pulse light)

are asynchronous, performing repeat sweep using the Max Hold function eventually

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

4

L

* For details on the Max Hold function, see section 5.3.

[ L

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 AQ6374. The input
signal is TTL level.

Note

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.
2.
3.

Note

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

Press the Trigger Input Mode soft key. The trigger input mode's setting menu is
displayed.

Press the Smpl Trig Mode soft key to select the sample trigger mode. Press the
Sweep Trig Mode soft key to select the sweep trigger mode. Press the Smpl
Enable Mode soft key to select the sample enable mode.

If you select Sweep Trigger Mode or Sampling Enable Mode, the setup procedure is
finished.

DFt\caI Remote
lgnment Interface

ETHERNET)

\Wavelength |GP-1B
Calibration Setting

RS5-232 J

Setting

0.000nm
(Leve\ Shift

Nebwork

Setting J

3

lod
SMPL TRIG

[Trig Input
&

[Grid Editor

11ig UUTpUT
Mode
OF

User Kay [Auto Offset
Define Setting

System

il

More 1/4

& LENN

More 2/4 J

In sample trigger mode, set Sweep Speed to 1x.
In sweep trigger mode, set Sweep Speed to 1x. Also, Trigger Setting and External Trigger
Mode cannot be set.
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4.16 External Trigger Measurement

Setting External Trigger Mode (for Smpl Trig Mode)

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

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

6
7. Press the Pulse Light Measure soft key.
8

Press the External Trigger Mode soft key. External trigger mode is set.

Resolution
nm)
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Measure
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Setting Trigger Conditions (for Smpl Trig Mode)

9. Press the 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.
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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 ps 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.
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

Smpl Trig:

Sweep Trig:

Smpl Enable:

Edge

stopped at.

Signal Logic and Delay Time (for Sampling Trigger Mode)

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.

When Smpl Triger or Sweep Trig Is Selected
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

Measurement Sensitivity and Corresponding Pulse Width

IM AQ6374-01EN

Sensitivit On-Screen Notation Corresponding
setting Y| Chop Mode Normal Peak Hold Ext Trigger | Pulse Width
Setting Setting (Min.)
NORM/HOLD NORM/HOLD | P-NORM/HLD | E-NORM/HLD | PEAK: 100ks
EXT: 50us
NORM/AUTO NORM/AUTO | P-NORM/AUT | E-NORM/AUT | 300ps
NORMAL NORMAL P.NORMAL  |E-NORMAL |1ms
MID OFF MID P-MID E-MID 3ms
HIGH1 HIGH1 P-HIGH1 E-HIGH1 10ms
HIGH2 HIGH2 P-HIGH2 E-HIGH2 50ms
HIGH3 HIGH3 P-HIGH3 E-HIGH3 200ms
MID MID/SW P-MID/SW E-MIDISW | 3ms
HIGH1 HIL/SW P-HIL/SW E-HIL/SW 10ms
SWITCH
HIGH2 HI2/SW P-HI2/SW E-HI2/SW 50ms
HIGH3 HI3ISW P-HI3/SW E-HI3/SW 200ms
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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 50ms
NORM/AUTO 50ms
NORMAL 50ms
MID 50ms
HIGH1 70ms
HIGH2 100ms
HIGH3 300ms
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4.17 Trigger Output

Procedure

Setting the Trigger Output Mode

Explanation

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

3. Press the Trigger Output Mode soft key. The trigger output setting menu is
displayed.

4. Press the Sweep Status soft key.

i

Optical Remote
Agnment Interface

ETHERNET]

Wavelength [GP-1B. Sweep Status
Calibration Setting
Wayelength RS-232
shift Setting

0.000nm)
Level Shift Network

Setting
0.00048|

Tirgger
Input Mode

Trigger
Output Mode

OFE|
[Auto Offset J

setting

Mare 2/4 J

More 1/4 J

o

Note

When pulse light measurement is specified, external trigger output cannot be performed. Turn

OFF Pulse Light Measure.

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.

YOKOGAWA ¢ 2016 Oct 12 10:59 =
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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.
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4.19

Analog Out

Procedure

Connecting to the Oscilloscope

Coaxial cable

AQ6374

N

the soft key menu.

Oscilloscope

INPUT

Press SETUP. The soft key menu for sweep condition settings appears.
Press the Sensitivity/Chop Mode soft key. Seven sensitivity choices appear in

3. Press the NORM/HOLD soft key. The screen returns to the previous stage, and
NORM/HOLD is displayed for the Sensitivity/Chop Mode soft key.

Press SWEEP. The soft key menu for sweep appears.

o

the input light.

Resolution MORM/HOLD
1nm)

féyﬁ‘i&t‘me NUKM/AU1O

Note

Press the Single or Repeat soft key. An analog voltage is output corresponding to

* 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

REF <-10
REF <-20
REF <-30
REF <-40

20 dBm or more
10 dBm or more
0 dBm or more

-10 dBm or more
-20 dBm or more

* At wavelength 1200 to 1600 nm

ANALOG OUT Output Specifications

QOutput saturation voltage
Bandwidth
Load

+6 V or more
10 kHz or more
1 kQ or more
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Chapter 5  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 and display sweep
» By specifying a start and stop wavelength
» 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 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 of the Displayed Waveform as the
Center Wavelength for Zooming

2. Press the Peak -> Zoom Ctr soft key. The peak wavelength is set as the zoom
center wavelength. Proceed to step 6.

3. Press the Zoom Center Wavelength soft key. The zoom center wavelength
setting screen is displayed.

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

Press nm/ENTER.

6. Pressthe Zoom Span Wavelength soft key. A screen for specifying the display
sweep width (the range to zoom in/out on) is displayed.

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

8. Press nm/ENTER.

Restores the zoomed waveform to its original size

9. Press the Initialize soft key.

Waveform display example

YOKOGAWA 4 2016 Oct 19 12:00
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JMWU\L The zoom area is displayed
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After changing the display scale (zooming),

ZooMIMG| is displayed
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5.1 Zooming In/Out on Waveforms

Note

It is 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 and Stop Wavelength

1. Press ZOOM. The soft key menu for settings related to zooming in/out on a
measured waveform appears.
2. Press the Zoom Start Wavelength soft key. A screen for specifying the zoom
start wavelength is displayed.
3. Enter a zoom start wavelength using the rotary knob, arrow keys, or numeric key
pad.
Press nm/ENTER.
5. Press the Zoom Stop Wavelength soft key. A screen for specifying the zoom
stop wavelength is displayed.
6. Enter a zoom stop wavelength using the rotary knob, arrow keys, or numeric key
pad.
7. Press nm/ENTER.
Waveform display example
YOKOGAWA 4 2016 Oct 19 13:21 =
: A-An: ) (Zoom Center
SSS; BiFX gL Wavelength
0003: ?F& Igt 1553.100nm)|
g0 B =

10.0]

[<Meas. Conditions >
START:[1543.200nm  5TOP:[1563.200nm CENTER:[1553.200nm  sPAN:[__20.0Jnm
RES

[_0.2Jom SENS:[NORM/HOLD ave:_1] smpL[_1001(M)] Zoom Start
avelengt
' 1548.250nm)|

-10.0)

ZO0M STOP WL
‘ 1557.950nm h

dem|

N E S
(I =5l e

- =
J { \ \ { i L ]?W OFF LR|

B
AT A A DD
A AN aans

T T T Tnitialize
el A N R Vi i v
-70.0] . .
JM}LM\]\}L The zoom area is displayed
as a dotted line in the
7912f825ﬂr\m 1. onm 0.97 nm/D 1557.950nm OverVIeW WIndOW

(oo e e SRR 1. e e | < |

Note

.

.

After changing the display scale (zooming),

ZoiDH I MG is displayed

It is 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. Inthe 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.
YOKOGAWA 4 2016 Oct 19 13:22 =
: A-dn: T3 ) (Zoom Center
0001 B:FIX /BLK| | Wavelength
0002 CiFIX /BLt
0003 Bift JELK| \ 1553.200nm)
E:FIX /Bt
0004 FFIX /Bl
0005 GiFL BU avelength
[<Meas. Conditions> 20.0nm|
START:[1543.200nm  5TOP:[1563.200nm CENTER:[1553.200nm  sPAN:[__20.0Jnm
Res:_ 0.2]nm SENS:INORM/HOLD ave: 1] smpL:[_1001(M)] Zoom Start
avelengtl
100 1543.200nm|

Wavelength

1563.200nm|
-10.0)

dem|

Pe;
->Zoom Ctr

N
3 15
*|| & a3
0
o
S

Ovarview
Display

OFF LR|

|
|
|

=z
=
=
E

T
10.0
R o B VSV T & e M <
-70.0) . )
Drag the mouse in the z
i D
waveform display area g
-90.0 to set the zoom area =
1543.200nm 15.200nm 2.00nm/D 1563.200nm 3
BT < 2
0
Zoom j=3
Q
<
YOKOGAWA 4 2016 Oct 19 13:22 =
: oo il Zoom Center
o001 " et 72t [Wavelenath
0002
0003: B:FIX J8Lk| | 1553.124nm|
0004 g 7eu
000s: Gl el [avelength
[<Meas. Conditions> + tnml
START:[1543.200nm  STOP:[1563.200nm  CENTER:(1553.200lnm  SPAN:[_20.0nm
RES:[ 0.2]nm SENS:[NORM/HOLD Avg: 1 smpL:[ 1001(M)] %‘oag’rgesntéﬁ
100 1551.584nm
Zoom Stop
Wavelength
1554.684nm
-10.0)
dem)

Peak
->Zoom Cir

\ [ \ Overview
-30.0 Display
OFF LR|

gver\l\ew
Initialize
10.0
a= e
The zoom area is displayed
,JUUUUL U\ — m as a dotted line in the

‘ overview window

-90.0)
1551.584nm

YRR

4nm 0.31nm/D 1554.684nm

[AUT| [BUT| [T [ELT] swﬂ SMﬂ S5
SkellscL||Rer |[cTr| (T2 |[3TH| |RPT || SEL

After changing the display scale (zooming),

oo I HG] is displayed

Note
« If you change the display scale to a value different from the measurement scale, ZOOMING
appears on screen. Also, an overview window that shows the measurement scale is
displayed in 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/L/R 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 4 2016 Oct 19 13:23 =
: A-An: Z Zoom Center
00! BFIX JBLK| ['wavelength
00! C:FIX LK
D:FIX JBLK| | 1553.134nm)
it E:FIX fmk
FiFIX BLK| (Zoom Span
00 Ciflx Bl Wavelength
<Meas, Conditions > 3.1nm

START:[1543.200nm  sTOP:[1563.200nm CENTER:[1553.200/nm  span:[_20.0nm

RES:0.2]nm SENS:[NORM/HOLD | ave[ 1 smpL:_1001(M Zoom Start
L pe—— Wavelength
- 1551.584nm|
‘90m Stop
Wavelength
1554.684nm)|
-10.0
dBm Peak
->Zoom Ctr
\ / \ Overview
30.0 Display
OFF LR
Overview
e
-50.0) LARGE SMALL|
100 Initanze
@ | R PR
-70.0)
-
-90.0|
1551.584nm 1553.134nm 0.31nm/D 1554.684nm

R

A A [ v |

Overview Display OFF/L/R 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)
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
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 AQ6374-01EN
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5.1 Zooming In/Out on Waveforms

Explanation

Zoom Center Wavelength
The setting range is 350.000 to 1750.000 nm.
If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 1 nm steps. The value changes in 0.1 nm steps if you do not press the
COARSE key.

Wavelength Display Sweep Width
The setting range is 0.1 to 1400.0 nm.
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 steps if you do not press the
COARSE key.

Zoom Start Wavelength
The setting range is 1.000 to 1749.950 nm.
If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 1 nm steps. If you do not press it, the value changes in 0.1 nm steps.

Zoom Stop Wavelength
The setting range is 350.050 to 2450.000 nm.
The value changes in 1 nm steps if you press the COARSE key. If you do not press it,
the value changes in 0.1 nm steps.

Waveform display sweep width

- |

-

Zoom start wavelength ~ Zoom center wavelength ~ Zoom stop wavelength

Note

» 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.
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5.1 Zooming In/Out on Waveforms

Zoom Center Frequency

The setting range is 171.0000 to 857.0000 THz.

If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 0.1 THz steps. The value changes in 0.01 THz steps if you do not
press the COARSE key.

Frequency Display Sweep Width

The setting range is 0.05 to 686.000 THz.

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 0.1 THz steps if you do not press
the COARSE key.

Zoom Start Frequency

The setting range is 10.0000 to 856.9950 THz.

If you press the COARSE key you can use the rotary knob or arrow keys to change the
numerical value in 0.1 THz steps. The value changes in 0.01 THz steps if you do not
press the COARSE key.

Zoom Stop Frequency

The setting range is 171.0050 to 999.9000 THz.
The value changes in 0.1 THz steps if you press the COARSE key. If you do not press it,
the value changes in 0.01 THz steps.

Frequency display sweep width

- L

=

Zoom start frequency ~ Zoom center frequency Zoom stop frequency

Note

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

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

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

IM AQ6374-01EN
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5.2 Wavelength Writing/Fixing

Procedure

Selecting a Target Trace to Write 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.)

Writing 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.

Active Trace X o7 [Active Trace ST OSP] [Active Trace
ABCDEFG| : K ABCDEFG] s ’ ABCDEFG|
L o
View A ; BLK ; LK View B
DISP BLANK DISP BLANK]

Write A

Trace

More 1/2 Return 1563.200nm Maore 1/2 1563.200nm More 1/2
e - | e - |
Note

* 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 Writing/Fixing

Setting the Display Method of Waveform with Trace Setting Screen (Using the

Mouse)

1. Click the mouse in the trace area. The trace setting screen is displayed.

- Selecting an active trace
Active trace refers to a target trace to which settings and

Trace Area
| changes can be applied.
2016 Dec 15 10:22 = TRACE SETTINGS E
E;Eg /,EEE :w:;c:m Active Trace  Attribute Display
w2

[1553.200nm  span:[_20.0nm
f 1 smpL:1001(M)

Trace

m 2.00nm/D 1563.200nm
e e o | - |

More 1/2 J

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

Trace C FIX
Trace D FIX
Trace E FIX
Trace F FIX
Trace G TIX

O0OOOO

I—Setting the attribute of the trace

Sets the attribute of each trace.

» Write mode : Write

* Fixed mode : Fix

* Holding the maximum/minimum value : Max Hold/Min Hold
(See section 5.3)

» Sweep average mode : Roll Average(See section 5.4)

* Calculation mode : C=*, F=*, G=*(See section 5.5)

IM AQ6374-01EN

5-9

Aejdsig wiojanepy E



5.2 Wavelength Writing/Fixing

Explanation

Active Trace

Active trace refers to a target trace to which the peak search and the functions of
analysis 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.

5-10
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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.

Active Trace
ABCDEFG|
DISP BLANK|

[Active Trace [Active Trace

ABCDEFG!

ABCDEFG

[View B
DISP BLANK|

Fix B

1

Hold B

hl

MIN HOLD)

» Rul\Average » ———— »

2

Roll Average A
2

Calculate B Calculate B

‘ o J

iActive
Trace Trace Trace
More 1/2 J fetum ‘ More 1/2 J More 172

Note

]
|
—

Trace List J

Hold

]
|
|
|
|
L]
)

Trace

Max/Min Hold is only enabled when the sweep mode is Repeat. It does not function even if you
perform repeated Single sweeps.
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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.

Active Trace
ABCDEFG|
DISP BLANK|

Press the Roll Average 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.

/DSF] [Active Trace
ABCDEFG
W—E
DISP BLANK
n spaN:[_20.0nm

smpL:[_1001(M)] Write B
ROLL AVERAGE
Al FixB

O
BRE-
inan

ENT

Trace List J

T [Trace List
S - ,

Trace

Trace

More 1/2

2.00nm/D 1563.200nm

el [

More 1/2 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, 2esesesssssccceeN)
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

Note
» 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.

IM AQ6374-01EN
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5.5 Displaying Calculated Waveforms

Procedure

Selecting Traces for Calculation
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 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.

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.

Selecting a Calculation

5. Press the Calculate soft key. The LOG and Linear selection menus are displayed.

6. For log calculations, press the Log Math soft key. For linear calculations, press
the Linear Math soft key. The soft key menu showing the choices for calculation
appears.

7. Press the soft key corresponding to the desired calculation. The calculation
executes.

Active Trace
ABCDEFG|
DISP BLANK|

Active Trace
View C
DISP BLANK|

Linear Matn
C=A+B(LIN

|

Calculate

1

More 1/2

Note
» 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.

More 1/2 J

=)
a]
5
3

« If the measurement condition (resolution) of the trace targeted for calculation does not
match, a warning is displayed after calculation.
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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
Power/NBW (A, B, C, D, E)
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 Trace 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.

Linear 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)”".

IM AQ6374-01EN
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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 ~
\ .
Reflected light ||  PUT (€ filten

(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
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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.

Linear 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.”

IM AQ6374-01EN
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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.

Linear 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 hormalized 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.”
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5.6 Normalized Display

Procedure

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. Pressthe Trace G soft key. The Trace G setting menu is displayed.

4. Press the View G DISP/BLANK soft key and select DISP. Each time you press
the soft key DISP switches to BLANK, or viceversa.

5. Press the Calculate G soft key.

Press the Normalize soft key.
To normalize Trace A press the G=NORM A soft key, to normalize Trace B press

G=NORM B, and to normalize Trace G, press G=NORM C. 5
Example of waveform before normalization s
Q
YOKOGAWA 4 2016 Oct 19 13:48 = <
: A-An: AFIX [Auto g
o001 3
0003: =
0004:
0005: 3
<Meas. Conditions>
START:[ 632.873nm  5TOP:[ 633.873nm  CENTER:[ 633.379nm  5PAN:[___L.Onm O
RES:[ 0.05]nm SENS:HIGH2 ] ave: 1] smpL:[__501(A)] a
B
=3
Q
<
-56.
dBm|
-76. —
| — P
-96..
10.0
dB/D
-116.
N
a0 i
633.228nm 8nm 0.03nmyD 633.528nm
I EER IR o7 i S [ o

Example of waveform after normalization

YOKOGAWA 4 2016 Oct 19 13:47 = |
5 A REFIX 557
: A-An: AIX B5%) [Active Trace
0001: CHFIX /BLK
0002: S fitn ABCDEFG
83835 E:FIX /81K
s i = W—G
<Meas. Conditions>
DISP BLANK|
START: 632.873nm  5TOP: 633.873nm  CENTER:( 633-373nm  spAN:__L.0nm
RES:[ 0.05]nm SENS:HIGH2 ] ave: 1] smpL:[__501(A)]
T e
-56.
dem|
-76. —
——
| — — |
-96.. 5.0
[Trace List
10.0
dB/D
-116. -15.0
-136.3] : i/ -25.0
633.228nm m 0.03nm/D 633.528nm |ore 1/2
I B 1 ]

» 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

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 Trace G soft key. The Trace G setting menu is displayed.
4. Press the View G DISP/BLANK soft key and select DISP. Each time you press

the soft key DISP switches to BLANK, or viceversa.
Press the Calculate G soft key.

6. Press the Curve Fit soft key. The menu for selecting the trace to curve fit is
displayed.

7. 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.

Active Trace
ABCDEFG|
DISP BLANK|

Active Trace V i
View G

Normalize G=CRV FIT C

Threshold

G=NORM Al

rean
Curve Fit
G=PKCVFIT A 44d

@

Gperation
Area

Trace List J ‘ ‘

More 1/2

Curve Fit
- [
LRetum ‘ LRetum ‘
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5.7 Curve Fitting

Setting the Calculation Target Range

8. Press the Threshold 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.

G=CRVFITB

n span:[_20.0nm

smpL:[ 1001(M)]

G=CRV FIT C
THRESH
G=MKR FIT 44dB

G=CRV FIT C

G=MKR FIT

~EaasE

Fitting

O -
T7

|:| LJ e iy

Threshald

Operation
Area
AL

Algorhythm
GAUSS

Return 2.00nm/D 1563.200nm
T e [ss

LRetu m ‘

Note

Entire range
Between L1 and L2

Outside L1 and L2

For information about the calculation target range, see the explanation.

Selecting the Curve Fitting Algorithm

13. Press the Fitting Algorhythm soft key. The algorithm setting menu is displayed.

14. Press the soft key corresponding to the algorithm you wish to use.

Threshold
44d8|

Operation -)
Area

Note

For information about the curve fitting algorithm, see the explanation.
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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

YOKOGAWA 4 2016 Oct 20 14:45 \
AN AFIX DSP
0001 Actn: R 7B5P | Resolution
0002 CiFIX 7BLK
0003: D:FIX JBLK 0.2nm
S
: Sensitivity
0005:
‘Chop Mode
[<Meas. Conditions > [Ew] |/Chop e
START: 842.500nm  STOP: 847.500nm  CENTER:[ 845.000nm  span:l__5.0nm v
REs: 0.2]nm SENS:HIGH2 ave: 1 smpL:_1001(M)] Average
15.4] Times
1

b
\\ / \\ //\ —

fo N

10.0
dB/D
-95.
MWU Nm
-115.4]
844.604nm 845.104nm 0.10nm/D g45.604nm |More /2
] [&T| AT | [SWAE v s
A [ s B

[CoR] [RES] v | (Wi
517 ||COR| |SHF |SHF|
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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 to“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.

1: 633.3380nm
2: 632.4007nm

2

L241; 717nm
-56.

dem Threshold
/ \ 20dB|
-76. /

Example of a curve-fitted waveform (data range: INSIDE L1-L2) -
ym gl]l?ﬁ( Oct 19 l;gaé; g<g’

CiFIX /BLK
e e,
006! FE oLk 3
[<Meas, Conditions> =
START:[ 632.873nm  5TOP: 633.873nm  CENTER:[ 633.379nm  SPAN:__LOnm 3

Res:[ 0.05]nm SENS:HIGH2 ] ave 1] swpL[__501(A)]

-36.3] 9
(%]
=i
Q
<

o)
rea
\ INSIDE]
Fittin
\ . R Ryen
-96. /‘ \ Pagpi 4 1 GAUSS]
| 1

el i \

10.0 |4

-116.3|

=
632.873nm 633.373nm 0.10nm/D 633.873nm |Retum
i e el |

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

YOKOGAWA ¢ 2016 Oct 19 14:24 =
R 633.5370nm  -84.56dBm A-An AFIX DSP] [G=CRV FIT A
TR A AD001: 633.2010nm  -87.25dBm 0.3360nm 2.69dB 8Lt /B
TR A AD 575 -78.28d8m 0.2620nm  -5.37dB S B
TR A A0 33.4510nm  -76.98d8m 0.0850nm  -7.58dB Eirhe JBLK
TR A AD004: 633.5370nm  -84.58dBm 0.0000nm 0.02dB EifDe JBLIC

0005:

[<Meas. Conditions>

START: 632.873nm  sTop: 633.873nm  CENTER: 633.373nm  span:__L.Onm
REs:[ 0.05]nm sENs:HIGH2 ave: 1 swpL:[__ 501(A)
36,3

-56..
dem Threshold
\yﬂ 20dB|
L Operation
(Area
m
w INSIDE]
Fi E\
Algorhythm
-116.3)

ittin
GAUSS]
i =
-136.3] JuI.H I
632.873nm 633.373nm 0.10nm/D 633.873nm |Retum
COR][RES) [V [ | [BeT YRS PR (207 (5L |2 (BT [AUT | [EWA S
S T e B e v B [ s R

d8/D

10.0 | 1
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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.
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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
Note

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.

Press the View F DISP/BLANK soft key and select DISP. Each time you press
the soft key, it toggles between DISP and BLANK.

P w N

Press the Calculate F soft key.
Press the Power/NBW soft key.

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

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.

Active Trace
ABCDEFG
[

view A

[Active Trace

ABCDEEG

Linear Math

=]
o
H
=i

DISP BLANK| F=C4D1 TN)
Write F Power/NBW
F=Pwr/NBW A

DISP BLANK|

Calculate F | ‘

F=C-D(LOG)

[Bandwidth

Trace List J

\ 0.10m

Activ ra Calculate
More 1/2 [Emm ‘ More 1/2 J [Etum

LRetum ‘

In setting the unit (Level Unit) of the vertical axis in section 4.2, “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.
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5.9 Marker Display

Procedure

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

ENTRY section.
YOKOGAWA 4 2016 Oct 20 09:00 =
TR A + 1599.0260nm 8.99dBm 2-An: (Rl Varker Active Set
TR A A0001: 1598.7000nm  -53.55dBm 0.3260nm 62.54dB BiEx /
TR A A0003: 1598.8900nm  -39.88dBm 0.1300nm  48.87dB S /
: E:FIX Vi
s G
<Meas. Conditions>
START:[1598.526nm  5TOP:(1599.528nm  CENTER{1599.028lnm span:l_1.0nm
RES:[ 0.05]nm SENS:MID ave 1 SMPL sm(A =
00 T
WOVE MARKER. e
arker
‘ 1599.0260nm < “>Center ‘ ‘ ‘
0.0|REF- .
dem Movmg marker arkar
; [a][w]feors ]| SZoom arr
leed markers / \ Warker -—p
-20.0- /\ \ ( “>Ref Level ‘ ‘
[Advanced
w Marker
-40.0) /
100 A}\ Marker ‘
X Clear
dB/D
/«,V\/Z/ [
-60.0)
-80.0
1598.526nm 1599.026nm 0.10nm/D 1599.526nm |More 113 Cancel
e [ - |
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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.

2016 Oct 20 09:02

vomcmmxo
TRA 9.0260nm 8.99dBm A-An: =
TR A nmn 1593 7000nm  -53.55dBm 0.3260nm 62.54dB BiEx /
TR A 80003 1599.6950nm  -39.8308m 0.1300nm  48.87dB Siax /
E:FIX 7
UDD4:
o0os: Girix sae]
<Meas. Conditions>
START:[1598.526nm  STOP:(1599.526nm  CENTER:[1599.026lnm span:[__1.0nm
RES:[ 0.05]nm SENS:MID avel 1 SMPL SDI(A
000

CLEAR MARKER

n

B DDDDDEI

/) AE=0)

[\ (e [o] ]
20.0) L
N [ (s ) i
(=)

w am/
DB
10.0
dB/D W\/Z/ e
-60.0
-80.0
1598.526 nm 1599.026 nm 0.10nm/D 1599.526nm LE”‘E‘ ‘

[ [ -

[CoR] [RES] [Lv|[wi_|[vor
512 ||COR||SHF||sHF [MSk]

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.
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5.9 Marker Display

Note

The Marker->Center soft key cannot be used under the following conditions.

Using Moving Markers to Set the Center Wavelength to Be Measured, the
Zoom Center Wavelength, and the Reference Level
Setting the Moving Marker Wavelength as the Measurement Center
Wavelength

With the moving marker displayed, press the Marker-> Center soft key. The
measured center wavelength setting screen and setting value are displayed.

For information on the center wavelength, see section 4.5, “Center Wavelength
Setting.”

The measurement center wavelength can be set by continuing in the DATA ENTRY section.

*  When the moving marker is OFF.
* When both Split screens are on Hold.
*  When the measurement data SPAN is 0 nm.

Note

The Marker->Zoom Ctr soft key cannot be used under the following conditions.

Setting the Moving Marker Wavelength as the Zoom Center Wavelength

With the moving marker displayed, press the Marker-> Zoom Ctr soft key. The
zoom center wavelength setting screen and setting value are displayed. For
information on the zoom center wavelength, see section 5.1, “Zooming In/Out on

a Wavelength.”
The zoom center wavelength can be set by continuing from the DATA ENTRY section.

*  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 4.4, “Reference Level Setting.” You can also
rewrite the currently displayed waveform according to the modified reference

level.
The measurement center wavelength can be set by continuing in the DATA ENTRY section.

YOKOGAWA 4 2016 Oct 20 09:04
TRA : 1599.0260nm 8.99dBm a-an: Cnand
0001:

<Meas. Conditions>
START:[1598.5268nm  STOP:[1599.528nm  CENTER:[1599.026nm spaN:__L.0nm
Res:[ 0.05]nm SENS:[MID ave: 1 smpL_ 501(A)] (UEE'MWE'

20,0 T T
MOVE MARKER
‘ 1599.0260nm)

Marker
->Center

Marker
->Zoom Cir
Marker
->Ref Level
(Al Marker
Clear

More 1/3 J

10.0
ds/p | i

-60.0)

-80.0|
1508.526nm

3 e ey

.026nm 0.10nm/D 1599.526 nm

. [ e [ - |
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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 4 2016 Oct 20 09:07 =
Marker TR A + 1599.0260nm 8.55dBm A-An: of
Display TR A A0001: 1508.6600nm  -55.97dBm 0.3660nm  64.960B
N oFFSET) TR A A0002: 1508.8620nm  -44.80dBm 0.1640nm  53.79dB
TR A AD003: 1598.9900nm -12.93dBm 0.0360nm 21.92dB
0004
Set Marker marker :
Auto Update L__00005:
OFF ON <Meas. Conditions>
— START:[1598.526nm  sTOP:[1599.526)nm  CENTER:[1599.028nm  span:[__L.Onm
Marker Unit RES:[ 0.05]nm SENS:MID Ave: 1 SMpL:[_ S01(A
nm THz] 20.0|

Search / Ana
Marker L1-L2

Clear Markar J

OFF ON]|
0.0]
Marker Search / Ana dBm)
->Zoom Ctr Zoom Area m

OFF OM|

Marker

Sweep
Marker L1-12

Marker
->Center

->Ref Level
OFF ON|

Advanced
Marker

-40.0| i
All Marker
Clear dlaﬂl-g w

|l B e
-60.0|

m

-80.01
More 1/3 J More 3/3 1598.526nm
COR|[RES [[LVL [ WL _ N
] B

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.

0.10nm/D 1599.526nm LRE“"” ‘

nm
o [ o [ g swﬁ‘ smq =
SRC S cL||Rer |[cTr [2227]|3TH] [RPT || S6L

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.

Marker
Display
ON| OFFSET|
Set Marker Marker
|Auto Update
OFF ON|
Clear Marker Marker Unit
nm THy|
Marker Search / Ana
->Center Marker L1-2
OFF ON|
Marker Search / Ana
->Zoom Ctr |Zoom Area
OFF ON|
Marker - | [Swee
->Ref Level Marker L1412
OFF ON
Advanced
Marker
All Marker
Clear

More 1/3 More 3/3

S
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5.9 Marker Display

Setting the unit for the Marker Value

1. Press MARKER.

2. Press the More soft key twice. The More 3/3 key menu is displayed.

3. Press the Marker Unit nm THz soft key. Each time you press the soft key, the

instruments toggle between nm and THz.

e
|

on
Set Marker
Clear Marker
Marker
->Center

Marker Unit
nm THz|

Search / Ana
Marker iL1-12

OFF ON|

Search / Ana
[Zoom Area

OFF ON|

Marker
Marke

larker
->Ref Level

Sweep
Marker L1-L2
OFF ON

Advanced
larker

[All Marker
Clear

K

Note

l More 1/3 l

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 Horizontal Scale nm/THz soft key.
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5.9 Marker Display

Displaying 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 ON. Line marker values are displayed in the upper left of the waveform

YOKOGAWA 4 2016 Oct 20 09:10
B Acn: B:FIX en
0001 CiFIX JBLH
0002 :
0002: BiFx I8l
: [ JeLk
0004 FiFIX 78l
0005: Gifl Bl

<Meas. Conditions>
START:[1598.528nm  sTOP:(1599.526nm  CENTER:[1599.026lnm  span:[__1.0nm
REs:[ 0.05]nm SENS:MID ave 1 smpL:[_ 501(A]

20.0 T T
1:1598.8727nm . :
2:1599.1560nm LINE MARKER 2

‘ 1599.1560nm
00 L2-41: _ 0.2833nm
dBm
Marker L1-12
i o] (=
o\ 2] a]
-20.0) Marker L1-L2
4 l 6 ]uml ->Zoom Span
ENT
DR
am/
e 1l
— Line Marker

o All Clea

|l P~

Line
Marker 4
OFF ON
r

More 1/3 7312.‘58 526nm 9.026nm 0.10nm/D 1599.526nm [More 2/3 J
J oL | e [ G |G < |

Note

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 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 Line Markers
1. Press the MARKER. The soft key menu for marker settings appears.
2. Press the More 1/3 soft key.

3. Pressthe 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 Marker 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 0.1 to 1400 nm (in 0.1 nm steps).

Setting the Area from Line Marker 1 to Line Marker 2 as the Display Scale
Z0OOM SPAN
With line marker 1 and 2 displayed, press the Marker 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.

Note
« 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.

e The Marker 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.

S
5]
S
IS
oo
x

<Meas. Conditions>

START:(1598.829nm  STOP:[1599.329nm CENTER:[1599.079nm span:[_ 0.Snm

L__res 005jnm _ sewsiMib ] ave 1 smpL:[__501(A)] Tne
PN ‘ ‘
1:1598.8293nm oFF
2:1599.1877nm SPAN WL
0.5nm| | Tine
Marker 4
00 L2-41: 0.3584nm i ‘
- /] SoGE .

4 Boac

— ] Marker L1-L2
-20.0) \ 4 IE 6 l?ﬁr/ ->Zoom Span
OB
CI)=
ENT
-40.0 - -]
Line Marker
10 All Clear
/—v\/v\/‘/ N

-60.0

Marker

-80.0
1598.526 nm 1599.026 nm 0.10nm/D 1509.526 nm

e o [ ey B (27| (30T |[FuT [F WA R s
e B e e el e [ [= [

Mare 2/3 J

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

YOKOGAWA 4 2016 Oct 20 09:12
0001: Al B:FIX 7Bk f e
UUDZ: C:FIX /BLK
0003+ D:FIX /BLK
: [ 7eLK
0004 FiFDX 7816 | (Tne
A00OS: GiFIX BLES [ Marker 2
<Meas. Conditions>,
START:[1598.526lnm  sT0P:[1599.5268nm  CENTER:[1599.026lnm span:[_1.0nm

->Center
-

RES: 0.05]nm SENS MID Ave:[ 1 smpL:[_ 501(A]
20.0| i

: LINE MARKER 4[]
G \ e

0.0 L4431 626 TdE
98m / \ EE Marker L1-L2
->Span

’
20.0 / \ Marker L1-12
\ El ->Zoom Span|

[ ]2]

O

Line Marker’
All Clea

2 =c =

a 2 42 2

] g g 5~ Il
3 il 3
12 2 g

Marker

More 2/3

ja—

More 1/3 7?2‘55 526nm 1599.026 nm 0.10nm/D 1599.526nm
) I ] |

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 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.

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.
3. 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.
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5.9 Marker Display

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.

v Adv. Marker
Active
on| OFF ON
Set Marker Mai
select
Clear Marker
er
enter
Marker Marker 4
~>Zoom Ctr Select

Warker ) | [Search mmp | /Tncaral
->Ref Level Range

+25.0GHz|

Marker
Trace
ABCDEFG)

Intearal
Power

[Advanced Bandwidth
Marker
0.1nm

|All Marker
Clear

All Clear ‘ ‘ ‘

Marker

Marker
Trac e
More 1/3 LRetum ‘ Lketum ‘ Return

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.

Ke|dsig wioyone\\ |d;

Displaying a Moving Marker

7. Press the Normal soft key. A moving marker appears on the waveform.

YOKOGAWA 4 2016 Oct 20 09:15 =
<ADVANCED MARKER> BANDWIDTH: 0. 1nm Marker
M1(NORM) : (Tra) 1589.0260nm 8.99dBm B JBLE| |Trace

M: : D:FIX BLK ABCDEFG,

M3(OFF) EiFIX JBLK

F:FIX BLK
Ma(oFF) - GiF k] [of
<Meas. Conditions>

START:[1598.526nm  sTOP:(1599.528nm  CENTER:[1599.028nm span:l__1.0nm

RES:[ 0.05|nm SENS:MID AvG: 1 SMPL:| 501(A) Normal
20.0) i T
b m___
VIOVITIgiTTiarker 1599.0260nm
~
0.0

dem r ;
b A (R
L\ CebTe) |
I [ ] ange
[N DOng
()]
40.0 ‘ ° m—] ENT ‘
L]
N I T
60.0)
Marker 1
I Select
R m— 1599.026nm 0.10nm/D 1599.526nm LRE“"” ‘
e e o [ I

Displaying a Power spectral density Marker

7. Press the Power Density soft key. A power spectral density marker appears on
the waveform.

Press the Return soft key. The menu returns to the previous level.

Press the Bandwidth soft key. The normalization bandwidth setting menu
appears.
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5.9 Marker Display

Note

10. Enter the normalization bandwidth value using the rotary knob, arrow keys, or
numeric keypad.

11. Press ENTER.

YOKOGAWA 4 2016 Oct 20 09:16 =
<ADVANCED MARKER> BANDWIDTH: 0.1nm P

M1(/BW) :(TrA) 1599.0260nm  14.03dBm/BW SiFIX ’ Trace [Adv. Marker
M2(OFF)  : BiFIx i ABCDEFG| oFF ON
M3(OFF)  : girmx / on|
M4(OFF) : : m—

GiFIX off
<Meas. Conditions>
START:[1598.526nm  sTOP:[1599.526nm  CENTER:[1599.028nm  span:[_ L.0nm
RES:[ 0.05]nm SENS:MID ave:[ 1 smpL:[__501(A)] Normal
20.0

DENS‘IT‘( MKRI‘ oo
Power density markgr | 1599.0260nm]
0.0f

e ] | (w
[\ ok

[
(=]

OFF]

O

;
. lntegra\
e r ot | Range Search
‘. 5 L 6 ENT +25.0GHz]|
- ENT o]
409 ‘ o L J 0.1nm
10.0
dB/D
/-..\/V\/‘/ ]
-60.0|
M 1
II ct
-80.0|
1598.526 nm 1599.026 nm 0.10nm/D

1599.526 N L"E“’"

[COR| RES] [LVL][WL T [AUT][AUT][AUT| [AUT] [SWH[Sm 5
ERT e 8 [ (oo IR

| Return

A power spectral density marker cannot be assigned to a differential waveform (based on LOG
values) or normalized waveform.

Displaying an Integrated Power Marker

7.

Note

Press the Integral Power soft key. A integrated power marker appears on the
waveform.

Press the Integral Range soft key. The integration frequency range setting menu
appears.

Enter the frequency range value using the rotary knob, arrow keys, or numeric
keypad.

10. Press ENTER.

YOKOGAWA # 2016 Oct 20 09:16 = |
[<ADVANCED MARKERS BANDWIDTH: 0. Inm B [Marker
MI(INTG) :(TrA) 1599.0260nm 4.74dBm(25.0GHz) BiEL% / Tra
M2(OFF) @ DiFIX Vi DEFG]
M3(OFF) : E:FIX 7
Ma(OFF) : ER Jeik| [of
[<Meas. Conditions >

START:[1598.526nm  STOP:[1599.528nm  CENTER:[1599.028nm  span:[__LOnm

RES:[ 0-05]nm SENS:MID v 1 smpL:S501(A) Normal
20.0 T T

INTEGRAL MKR1
| 1599.0260nm)
0.0 H

Integrated power [a][v]eess ]l

.| marker 7\
/ Ban
- AR [

nm/
. ENT
o N |
isio N

o . T
-60.0) Integration range |
-80.0l
1598.526 nm

9.026 nm 0.10nm/D 1599.526 nm

5 (2.7 (BT [&UT | /5 UT]| [&UT | S 5T s
g [ARA| SR SeL | [REF |[CTr| 22 RPT || SGL|

[COR] [RES| [V |[WL-
5171|COR) |SHF||SHE

An integrated power marker cannot be assigned to a differential waveform (based on LOG

values) or normalized waveform.

5-36

IM AQ6374-01EN



5.9 Marker Display

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.

Performing a Single Search Using an Advanced Marker
1. Press MARKER. A soft key menu for marker settings appears.
2. Press the Advanced 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.

Marker Active Adv. Marker
Active
OFF ON| OFF ON|
Marker
Select
£l

Set Marker

‘Clear Marker

I

Next Level
Searcl

Next Search
Right

Next Search
Lel

->Center

Marker 4

larke
->Zoom Ctr Select

Marker #
->Ref Level

el

fisearcn ‘ -—)p

= =z
&
B 5

[Advanced Bandwidth

Marker

[

0.1nm

AN

|AIl Maricer
(Clear

All Clear ‘

rch

Marker

Il

More 1/3 Return

—

Note

If the advanced marker is turned off, the Search soft key will be unavailable.

Finding the Peak Wavelength/Level

4. Press the 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.
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5.9 Marker Display

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.

Turning Off the Advanced Marker Display
Press the Off soft key.

YOKOGAWA 4 2016 Oct 20 09:18 =
<ADVANCED MARKER> BANDWIDTH: 0.1nm E Marker
T B:FIX /BLI
M1(OFF) ¢ B Bkl [Trace
M2(OFF) : DiFIX /Bl ABCDEFGH
M3(OFF) : E:ix /BU
G

MA(0FF) 5 e o
<Meas. Conditions>
START:[1598.528nm  STOP:(1599.526lnm  CENTER:[1599.028nm  5pan:[__LOnm

RES:[ 0.05]nm SENS:MID ave:[ 1 smpL:[__501(A
20.0|
Power
Density
Tnteoral
Por
Tntegral
Range
£25.06Hz]
0.0 E

wer
Marker 1

SE\ECt

-80.01

1598.526 nm 1599.026 nm 0.10nm/D 1599.526 nm LREW’"

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 5.11)

» 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 Advanced 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.

N
Clear Marker
Marker
->Center

Marker
->Ref Level

Advanced Bandwidth
Marier
I

OFF|

mm) | [Search

0.1nm|

T
All Marker [AlTClear
Clear

More 1/3 J t{etum ‘
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5.9 Marker Display

Explanation

Markers
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 4 [ \ \
TR A A : 1599.0260nm 8.99dBm A-An:
TR A ADOD1: 1598.9080nm -38.42dBm 0.1180nm 47.41dB

ADOOZ:
ADOO3:
AQOC4:
AQODOS:

\ \

Trace with fixed marker 1 Wavelength and level values of fixed marker 1

Moving marker
/

STOP:[1563.200/nm CENTER: 1553.200/nm  SPAN:

SENS:[NORM/HOLD | avG: 1] SMPL:

~]

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.
(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 23.22 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).

YOKOGAWA 4

TRAA : 1550.6600nm -20.09dBm A-An:

TR A AQ0D1: 1552.2600nm -20.00dBm -1.6000nm -0.09dB
TR A AQ0D2: 1553.9000nm -19.92dBm -3.2400nm -0.17dB
TR A AQ0DZ2: 1555.5400nm -19.99dEm -4.8800nm -0.10dB
TR A ﬁgggg 1557.1600nm -19.95dBm -6.5000nm -0.14dB

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.

YOKOGAWA 4

TR A A 1 1550.6600nm -20.09dBm SPACING:

TR A A0001: 1552.2600nm -20.00dBm 1.6000nm 0.09dB

TR A A0002: 15532.9000nm -19.92dBm 1.6400nm 0.08dB

TR A A0003: 1555.5400nm -19.99dBm 1.6400nm -0.07dB

TR A A0004: 1557.1600nm -19.95dBm 1.6200nm 0.04dB
ADOOS:

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. Conditions>

START:|1598.526|n STOP:[1599.526|n

RES:| 0.05|nm SENS:MID
20.0 ; —
L1:1598.9!693nm
12:1599. 1143nm

T 33 "23010dBH
L4: -55.13dBm
LZ-L1I:  0.1450nm

0.0
dBm

Wavelength (L2 - L1) and level (L4 - L3) difference displayed

Note

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.

<Meas. Conditions=>
START:[1598.526nm  5TOP:[1599.526lnm  CENTER:{1599.028lnm spAN:[__L.0nm
RES:[ 0.05]nm SENS:[MID ave[ 1 swpL:[  SO01(A
20.0] T T
[LINE MARKER 3 []
B sLiam / \ / 7.30d8m —g|
0.0|REF-- 14331 62.43dE "7
dBm
av av]es |0
J2)=](a]
B S e ==
um,
(e s e Jfew
[ )=r ]
nm/
-40.0) / ) E CJ[ENT |-
10.0
B/ /
B T /
IRy e Lo R N Drag
Line markers linked = 3 : : : N
-80.0 - L : . . : : : H H
1598.796 nm 1599.046 nm 0.05nm/D 1599.296 nm
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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

ve[oa(wa ¢ | 2016 Oct 20 09:34 =
<i|DVAICED MIWER> | BANDWIDI[A: 0.1nm Dep] rker
MA(NORM) :(TrA) 1589.0260nm 8.99dBm M2-1:  -0.0520nm (2% [
M2(NORM) :(TrA) 1568.6740nm  -19.72dBm -28.71dB DiFx 7 OFF ON|
M3(NORM) :(Tra) 1599.0980nm  -30.08dBm M43 0.0480nm ||ESEDC i
M4(NORM) :(TrA) 1599.1460nm _ -41.98dBm -11.90d8 P
[<Meas. Conditions>
START:(1598.526nm  STOP:(1599.528nm  CENTER:[1599.026lnm  span:[__L.0nm
RES:[ 0.05]nm SENS:MID ave:[ 1 swp:[_501(A]]
00
1
o /\
M2-1 \
g
-20.
_a0. I
100 [T \
dB/D
—
-60.
-80.

1598.796nm 1599.046 nm 0.05nm/D 1599.296 nm [Et“m ‘

51 B B Y - L | e e [ |
Moving markers Q

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: /BW (power density marker)
Normalization bandwidth

quer density marker power values

hih,
CADVA(ICED MARKERS .1nm
MBI} i (Tra) 1599.0260nm 140308 m/BwW M2-1: =0, 0520nm
MI(BW)  1(TrA) 1598.9790mm 19 6808m/EW 28, 71d8
MI(BW)  1(TrA) 1599.0980mm <25 0208m/EwW M- 0.0480mm
MABW] 1 [TrA) 1599, 1460mm =36 9208 m/BwW. -11.90d8
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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 marker)
| Integrated power marker power values

i, &
< ADVA|JCED MARKER > 0.1nm
MLNIG} [TrA} 1599.0260nm . 74dBm(25.0GHz) ) 21 -0.05200m
MZ{INTG} :[TrA} 1598.9740nm A 7adBm( 25 0GHz | 00048
M3(INTG} :[TrA} 1599.05800m . 74dBm(25.0CGHz] | Ma-3: 0.04800m
MA(INTG) :[TrA) 1599.1960nm 4. 7adBm( 25 0GHz | -0, D0dE

When advanced markers are in use, the marker levels at the end of measurements are
automatically updated.

IM AQ6374-01EN
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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 4 2016 Oct 20 09:44 =
- v Upper Hold
o0t B-on: i s Trace A pper Hol
0002 DiFIX 7BLK UPLOW OFF ON
o003 el 7oL
A0005: P [BLK| [Trace B Lower Hold
<Meas. Conditions>
UP Low OFF ON|
START:[1543.200lhm  s70P:[1563.200hm  CENTER:[1553.200nm  span:[_20.0nm —
Res:[0.2]lnm SENS:[NORM/HOLD | ave:[ 1 smpL:[_1001(M Trace C
109 UP Low
- fy I {1 il N it i il e ‘ ‘
-30.0)
e s £ =
Mask Line -50.0 Trace E
AR SRR VAR
VERT HRZN| 10,0 [ A [ et st UP LOW|
dB/D
Trace Clear -—) 90,0 Trace F -)p
1543.200nm 1553.200nm 2.00nm/D 1563.200nm P Low]
Display Off Res:[_0.2]nm SENS:[NORM/HOLD | ave:[ 1 smpL[_1001(M Trace G
10.0 1P 1 Wi
) il fl I i fi
-10.0) Hold
dBm L] I NN N A O Il °
20,0 L JASEVANRIVAN i (AN
-50.0)
-
a8
-90.0)
1543.200nm 200nm 2.00nm/D 1563.200nm LRet“'” ‘ [Ew” ‘
i B B = B

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 AQ6374-01EN

5-45

Aejdsig wuojanepn E



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.

oo & soiconovonse =

sTART:[ 632.873nm  sTop:[ 633.873nm center:[ 633.373nm  span:l__1.0nm

SENS:HIGH2 ] ave 1 sMpL:[__501(A] Label
363

Noise Mask
OFF|
-56..
dém Fask Line
VERT HRZN|
76 [Trace Clear .
— Trace clearing

10.0 |4
dB/D

-116.3[

E

-136.3 i
632.873nm 633.373nm 633.873nm

0.10nm/D
X e e e |

Note

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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VERT
Displays the waveform with level values at or below the mask value as the display lower
limit value (=210 dBm).
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Note

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

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 (Ato 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 Trace [Trace Copy Source
Trace
ABCDEFG| 4
T3

Source
Trac

View A Destination
Trace

=ic|
2
5
5]
El
w

DISP BLANK|

|
L
|
|

I

[Trace Copy

4
g
3

=

LRetum ‘ LRetum ‘

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.

[Trace Copy

[Trace Clear

il

7

kil

Roll Average A |:|
2
Trace List J ‘ ‘

]

§
B
;

=z
2
3
I
S
S
—

More 1/2 J

Ke|dsig wioyone\\ |d;

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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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.

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.

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
Press PEAK SEARCH. The menu for detecting the peak value is displayed.
Press the More 1/2 soft key. The 2/2 soft key screen is displayed.

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.

E4FIX

;BL

FiFIX BL

- :
00dB

sPaN:[__20.0nm

Next Level .
Searel smpL:[1001(M)
MODE DIFF [x]
Next Search -] 3.00dB || Search/Ana
i Li-17
. . OFF ON|

Sl I [Auto Search
C:FIX /B
DiFIX /B OFF ON

Aejdsig wiojanepy E

Next Search (2 E fg ) Search/Ana
Lei A || v |CORS [1‘ Zoom Area
OFF ON|
(le]=](<] =
SetVarker || wp || —
B0
> L8 J|ent

Clear Marker

Search Mode
SINGL MULTI]

Multi Search
ing

|All Marker
Clear

Setti

R En
§ L
L]

5

>
= El
~ =
[+]

eak
Search

'

ore 1/2 2.00 nmy/D 1563.200nm [More 2/2

el

5

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 Marker 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
Marker L1-L2 key. If wavelength line markers WL1 and WL2 are not set, the Search/Ana
Marker L1-L2 OFF / ON key is disabled. (Initial value: OFF.)

When this key is set to ON, is displayed at the very bottom of the screen in reverse
video.

Note
» 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

Aejdsig wuojanepn E

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
Marker L1-L2 key. When this key and the Search/Ana Marker 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.

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.

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
Press PEAK SEARCH. The menu for detecting peak values is displayed.
Press the More 1/2 soft key.

Press the Multi Search 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 Threshold 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.

[Auto Search (Threshu\d
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Bottorn Mode Diff
Search
3.00d8|

50.004B|

Sort by,

b

Next Level
Search

Searchjina
L1-L2

OFF ON

Next Search
Left

Search/Ana
Zoom Area

OFF ON|

Next Search
Right

Set Marker J '

Clear Marker (Search Mode
SINGL MULTI
A Marker Multi Search
Clear Setting
Search

More 1/2 J More 2/2 J [etum

Explanation

The instrument detects multiple peaks (maximum level values) or bottoms (minimum
level values) of the measured waveform at the same time.

Threshold

Set the threshold (detection range level) that is used when the multi search detects
modes (peaks/bottoms).

For peak searches, the peak detection range is defined as being the levels from the
measured waveform's maximum peak to the threshold value.

For bottom searches, the bottom detection range is defined as being the levels from the
measured waveform's minimum bottom to the threshold value.
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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 detalils,
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 Marker 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 LEVELI, 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.
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.

Note
» If the Auto Search soft key is ON when the Auto Analysis soft key is turned ON, Auto Search
is automatically turned OFF.

AUT
*  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 8.5, “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.
Note

» 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 4
<SPECTRAL WIDTH ANALYSIS: THRESHOLD >
THRESH LEVEL: 3.00dBE AA: 0.0101nm
K:  1.00 AC: 1599.0263nm
\ MODE FIT: OFF MODE: 1 \
\ 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.

IM AQ6374-01EN
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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
YOKOGAWA # 2016 Oct 21 10:43 =
ZSPECIRAL WIDTH ANALYSIS? NOTCHS 7
THRESH LEVEL:  3.00dB B 1.52270m BiEL% /e
K 1.00 AC:  852.3311nm BiFi /i)
: EiFIX /B
TYPE: BOTTOM Eirx seL
GiFIX Bl
[<Meas. Conditions >
START: 848:830nm  sTop: 854.830nm  CENTER: 852.330nm  span:__5.0nm
RES:| 2]nm SENS:MID AvG: 1 SMPL:| 101(A)
50 T

Spectrum
width Thresh
Parameter

@, Analyzes the waveform

|
/
|
I
ﬂ}' L value as a referemce.
ON|

ey with the minimum level
TRACE&TABLE]

5.0

dB/D

-35.0

-45.0|

849.830nm 852.330nm 0.50nm/D 854.830nm [More 1/2

COR|[RES | [LVL. NOT We-Ye PN (AUT |[AUT([AUT(IAUT| [AUT[ISWP[SMOY
ANA Src|(scL|[ReF |[CTr||T-2 RPT SEL

Notch width measured waveform (PEAK)

Data area
YOKOGAWA 4 2016 Oct 21 10:43 =
< SPECTRAL WIDTH ANALYSIS: NOTCHE s
THRESH LEVEL:  3.00dB M: 1.8780nm Bl
K: 100 AC:  852.3245nm BiFlx
TYPE: PEAK E:FIX
[
GiFIX
<Meas. Conditions >
START: 849.830nm  sTop: 854.830nm  CeNTER:[ 852.330nm span:[__5.0nm
RES:| 2/nm SENS:MID AVG: 1 SMPL:|__101(A)
5.0
wat- Analyzes the waveform
1 : anaeis
p—— -xecute 1 1
[URRNRS TR S+ SN S S, e “orad|  With the maximum level
-5.0| A
de| / Spectrum
: wdnesh || value as a referemce.
/ : 3.00d8|
; Parameter
-15.0) , B Setting
-20.0)
: Switch
: Display
-25.0) : TRACEGTAI
} : [Auta
5.0 ‘ lAnalysis
de/D J’ : OFF ON|
-35.0)
-45.01
849.830nm 852.330nm 0.50nm/D 854.830nm [More 1/2 J
T e o s
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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.

Spec Width

/ Analysis parameter setting screen

/
ANALYSIS SETTING [NOTCH]

- THRESH LEVEL: | 3.00fdB
Width Thresh

K:
Parameter -—)

: TYPE: MPEAK [1BOTTOM
— witch
5::!:55\/&7115& PAGE 1/1 :R;‘CEV&TABL

|Auto
‘Analysis

OFF ON|

Analysis

More 172 Close More 1/2
ore 1/ Window

Note

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. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

Press the Analysis 1 soft key. The analysis function selection menu is displayed.

Press the SMSR soft key. Analysis is performed, and the results are displayed in
the data area.

Data area
YOKOGAWA 4 2016 Oct 21 10:46 =
Spec Width <SMSR ANALYSIS> B BLi| |Spec Width
SMSR MODE: MODE 1 SMSR MASK: %0.00nm & o
HRESH OPK: 1551,3300nm 12.85¢8m [ 7BIK THRESH
A2nd PK: 1552.2700nm -38.78dem £ ;EHQ -
Analysis 1 APK-A2nd PK: 0.9400nm 51.62dB o gl Analvsis 1
DFEALD [<Meas. Conditions>
START:[1548.830nm  5TOP:[1553.830nm  CENTER:[1551.330nm  span:[__5.0nm
— RES:[0.05]nm sensMiD____ ] ave:[_1] smpL:[ 501(A)
329
WDM
Analysis MOde :)eak Analysis
Execute Execute
THRESH 1 w SMSR|
Spectrum dem Spectrum
Width Thresh Width Thresh
3.0048| / \
Farameter 7.1 Parameter
Setting S M SR / \ Setting
Switch Switch
Display f \ G Display
TRACERTABLE] -27.1 Ide 1] Ode TRACESTABLE]
Auto /j/ I Auto
Analysis 10.0 Analysis
S er onl dB/D — [ \ OFF ON
-47.1
67.1
More 1/2 Return 1548.830nm 1551.330nm 0.50nm/D 1553.830nm |More 1/2
0 e o oo B

When changing the analysis parameters

4. Continuing on from step 3, press the Parameter Setting soft key. The SMSR
measurement 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 SMSR1 and SMSR2, press the Select soft key.

6. Press the Close Window soft key. The SMSR 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.

/ Analysis parameter setting screen
v

ANALYSIS SETTING [SMSR]

SMSR MODE: ESMSRIE Osmsr2 [0SMSR3 [0SMSR4

SMSR MASK: +[_0.00] nm

Spectrum
Width Thresh
3:00de PAGE 1/1

Paramater o
Setting

Dispiay Next Page Display
TRACESTABLE] TRACESTABLE]

@

2|

2
)
£

Width Thresh
Parameter
Setting

Defaults

I

[Auto
|Analysis
OFF ON

N
ik

[Auto
Analysis
OFF ON|

More 1/2

Close More 1/2
Window

i
i
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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

Note

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, 4
<SMSR ANALYSIS>
SMSR MODE: MODE 1 SMSR MASK: =+0.00nm
APK: 1551.3300nm 12.85dBm
A2nd PK: 1552.2700nm -38.78dBm
MPK-A2Nnd PK: 0.9400nm 51.62dB
/ Analysis results Analysis parameter setting value
\/ PK: Mode peak wavelength, level value MODE 1: Set the 2nd peak excluding the
\/ 2nd PK: Side mode wavelength, level value MASK AREA as the side mode.

SMSR MASK: Mask setting range
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6.4

Procedure

POWER Measurement

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

=

Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

Press the Analysis 1 soft key. The analysis function selection menu is displayed.

Press the POWER soft key. Analysis is performed, and the results are displayed
in the data area.

Spec Width
[Analysis 1
DFB-LD)

WDl

=

Analysis
Execute

THRESH|

Spectrum
Width Thresh
3.00d8|
Parameter
Setting

20.0

Switch
Display

-80.0

Retumn

Data area
YOKOGAWA 4 2016 Oct 21 10:48 =
<POWER ANALYSIS>
POWER:  4.74dBm (2.978mW) B e
OFFSET:  0.00dB BiFIX 7BLK
E:FIX /BLK
FiFIX /BLK
G: BLK
<Meas. Conditions>
START:[1598.526nm  sTOP1599.526lnm  CENTER:[1599.026lnm  span:__1.0nm
Res:| 0.05]nm SENS:MID AvG:l 1 smpL:|  SO01(A)
0.0
dBm Spectrum
Width Thresh
/ \ Parameter
20-0 \ Sefting
Switch
Display
TRACE&TABLE]
to
o Ansivsis
ek P SFEON
1508.526 nm 1500.026 nm 0.10nm/D 1500.526nm [More 1/2 J
(eeE] Fr [ v 20T (&0 [auT| [3UT [T | B WA B s
P P e | -+ |

When changing the analysis parameters

4. Continuing on from step 3, press the Parameter Setting soft key. The power
offset setting screen is displayed.

Enter a setting value with the numeric key pad.

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.

Parameter
Setting

TRACE&TABLE]

[Auto
Analysis
OFF ON|

More 1/2

Note

/ Analysis parameter setting screen

7
ANALYSIS SETTING [POWER]

POWER OFFSET: | 0.00]idB

PAGE 1/1

Select

Spec Width
THRESH]
A 1
OWER)

<W75En“7“r'w'r'esn

Defaults

Parameter
tting

anu

Close
Window

For details on POWER analysis algorithms, see appendix 3, “Details of Analysis Functions.”
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6.5

Procedure

DFB-LD, FP-LD, and LED Measurement

Light source parameters can be analyzed from the measured waveform of each light

source
1.

(DFB-LD, FP-LD, LED).

Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

Press the Analysis 1 soft key. The analysis function selection menu is displayed.

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

Data area

Spec Width |
[Analysis 1
DFB-LD)

woM|

YOKOGAWA 4 2016 Oct 21 10:51 =
DFB-LD <FP-ID ANALYSIS> PR [Spec Width
MEAN WL: 1548.0338nm SPECWIDTH:  2.9194nm Bi /
PEAK WL: 1548.7200nm PEAKLEVEL:  -3.58dBm D:FIX 7 THRS
MODE NO: 8 e 5
FP-LD TOTAL POWER:  0.30dBm e
<Meas. Conditions > -
START:[1523.100nm  sToP:(1573.100nm  CENTER:[1548.100nm span:[_50.0nm 4
- [ res[ 01]om  sens:MID ave[ 1 smpL:_2501(A) [Analysis 2

16.4

FP-LD)

-3. _
dBm ' | Spectrum

! Width Thresh
- ' Parameter
2. ; m

A Mg me |

Y AR

More 1/2

sIsAleuy .

N
@

1573.100nm

Retumn 7??23 100nm 1548.100nm 5.00nm/D
[ Gl s Gl |

&

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.”

IM AQ6374-01EN
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6.6 PMD Measurement

Procedure

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.

Press the Analysis 1 soft key. The analysis function selection menu is displayed.

Press the PMD soft key. Analysis is performed, and the results are displayed in
the data area.

Sp

16.4

Data area
YOKOGAWA ¢ 2016 Oct 21 10:53 =
Spec Width ZPMD ANALYSISS
~ THRESH LEVEL: 10.00dB FHE B
HRESH PMD: 7.039ps PEAK NUMBER: 5 GiFEx 7BLK
. o E:FIX /BLK
Analyes 1 LEFT PEAK: 194.0002THz RIGHT PEAK: 193.4320THz EirX et
GiFL BLK
DFB-LD, <Meas. Conditions>.
sTART:[1523.100nm  sToP:[1573.100/nm CENTER:[1548.100nm  span:[_50.0nm
s Res:[ 0.1]nm SENS:MID ave:[ 1 smpL:|2501(A)
WDM|

Analysis
Execute
i PMD)
3. I
d8m o Spectrum
Width Thresh

ectrum
ith Thresh
3.00d8|
g

Parameter L d B8 - Parameter
Sattin 23 Setting

Switch ‘ ‘ Switch

Display
1 play

T e i

More 1/2 J

-83.
‘ 1523.100nm 1548.100nm 5.00nm/D 1573.100nm [More 1/2
ICORIRES[ILVL |fwL_||N (AUT|[AUT|[AUT[|AUT|(AUT||SWF|SM! g
luk 2 [ANA|[SRC|[SCL|REF |[CTR[T-2 ‘RWHSGL‘

When changing the analysis parameters

4. Continuing on from step 3, press the Parameter Setting soft key. The thresh level
setting screen is displayed.
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.

Note

.

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 6.12 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 AQ6374
source controller

-

1. Enter measurement conditions so that the entire wavelength range of the
wideband light source is measured. Set the resolution to about 0.050 nm.

2. Press SWEEP. Next, press the Repeat soft key. Repeat sweeping begins.

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 AQ6374-01EN
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6.7 WDM Transmission Signal Analysis

Procedure

You can measure the center wavelength, level, and SNR of each channel from the
measured waveform of a WDM transmission signal.

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 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.

Switch the
screen.
YOKOGAWA 4 2016 Oct 21 10:55 =
WOM : SPACING: 3 Spec Width
TR A AQQ01: 1547.4600nm  -19.97dBm Bl JBLE
TR A A0002: 1549.0800nm  -19.94dBm 1.6200nm 0.03dB S i THRESH
TR A A0003: 1550.6800nm  -10.97dBm 1.6000nm -0.03dB i i »
TR A AD004: 1552.2600nm  -20.00dBm 1.5800nm  -0.03dB FirD JBLK
TR A A000S: 1553.8800nm __-19.65dBm 1.6200nm 0.05dB GFLX BLK
[<Meas. Conditions>
FILTERTK START:|1543.200nm  STOP:|1563.200nm CENTER:[1553.200nm  span:[__20.0lnm
a Res:__0.2]nm SENS:NORM/HOLD | ave: 1 smpL:[_1001(M
10.0|
FILTER-BTM 10.0 o [Analysis
m Execute
- 30.0) wDM|
Spectrum WOM FIL-PK -50.0) Spactrum
Width Thresh Width Thresh
00de| 5 10.0
dB/D
Parameter ) | [WOM FIL-ETH | | Parameter
Setting -90.0 Setting
L 1552.300nm 1553.900nm 0.32nm/D 1555.500nm
Switch TOLOR <WDM ANALYSIS> THRESH:20.0dB  MODE DIFF:3.0dB Switch
Display N_ALG:AUTO-FIX__N_AREA:AUTO M_AREA:--- F_ALG:LINEAR __NOISE BW:0.10nm Display
N WAVELENGTH LEVEL OFFSET WL OFFSET LEVEL NOISE

1555.5102

1557.1260
1558.7472

Auto 1547.4640 -10.038 -0.6620 -0.067 67.187 T
Analysis 1549.0762 -19.930 -8.0497 -0.059 -67.378 |Analysis
1550.6792 OFF ON|
1552.2679
1553.8852
H] al

O~ o s w [

More 1/2

Analysis 2
Analys
o

Note

When zooming a waveform, if you click in the list of analysis results, the waveform of the

A R R e [

selected channel is displayed in the center of the waveform screen.
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6.7 WDM Transmission Signal Analysis

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

ANALYSIS SETTING [WDM]

A. CHANNEL DETECTION SETTING

THRESH LEVEL: dB

MODE DIFF:

”

]

M|
P ] .
e DISPLAY MASK: FOFF OO 0.0[dBm
ecuts £
Spectium h B. INTERPOLATION SETTING selact ‘
NOISE ALGO: M AUTO-FIX [IMANUAL-FTX
Parameter # Deraults
Setting OAUTO-CTR OOMANUAL-CTR
s Oerr Next Page
Spia
TR:CEV&TABLE NOISE AREA: AUTO
MASK AREA: --- |:| j
[Analysis 6
OFF ON] FITTING ALGO: & LINEAR OGauss OLORENZ

O3rD POLY [4TH POLY [JSTH POLY

NOISE BW: nm

= DUAL TRACE: JON M OFF Cose
Window
PAGE 1/2

6. Press the Close Window soft key. The WDM analysis parameter setting screen
closes, and the soft key menu returns to the previous stage.

sIsAleuy

7. Press the Analysis Execute soft key. Analysis is performed according to the
changed parameters, and the results are displayed in a list.

Spec Width

ANALYSIS SETTING [WDM]

N
Analysis parameter setting screen
N

Execute

C. DISPLAY SETTING ‘
DISPLAY TYPE: EABSOLUTE:  [IRELATIVE “on
Select T
ODRIFT(MEAS) CIDRIFT(GRID) (W\dthThresh
CH RELATION: HOFFSET  [1SPACING —
REF CH: FIHIGHEST O 1|cH Setting J

‘Analys\s

QUTPUT SLOPE

D. OTHER SETTING

MAX/MIN RESET:
: OonN MoFF
POINT DISPLAY:

SIGNAL POWER:
INTEGRAL RANGE:

MAX/MIN RESET

MoN OOFF

I PEAK O INTEGRAL
+ GHz

PAGE 2/2

Switch
Display
TRACE]

Ruto
Analysis
OFF O

Note

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

Explanation

The following configuration is used to measure WDM transmission signals.

Multi-channel light source

MUX

y

AQ6374

[]

Optical amplifier

00000000

O

Measure the input optical spectrum 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

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 ¢ 2016 Oct 21 11:02 =
. SPACING:

TR A AD001: 1547.4600nm  -19.97dBm
TR A A0002: 1549.0800nm  -19.94dBm 1.6200nm 0.03d8
TR A AD003: 1550.6800nm  -10.67dBm 1:6000nm  -0.03d8
TR A A0004: 1552.2600nm  -20.00dBm 1.5800nm  -0.03d8
TR A A0005: 1553.8800nm __ -19.95dBm 1.6200nm 0.05d8
<Meas. Conditions >

START:[1543.200lnm  STOP:[1563.200lnm CENTER:[1553.200nm  spaN:[__20.0/nm

RES:0-2|nm sENs:NORM/HOLD Avail 1 sMpL:| _1001(M)

An

10.0] WDM|
)
Analysis
Execute
WDM|

-10.0]
dBm Spectrum
Width Thresh

= ; i

Parameter
..... Setting

CE L i —
P
DISPLAY MASK

]

More 1/2 J

o -

-70.0|

-90.0|
1543.200nm .200nm 2.00nm/D 1563.200nm

5 | e e = [ TR e e e s e I r e = |
oSl o e B 1 Ay o R <

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)
Note

* IfAUTO-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.

IM AQ6374-01EN
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6.7 WDM Transmission Signal Analysis

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

Note

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

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.
2.1f 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

OUTPUT SLOPE

Displays the least square approximation line passing through the detected channel peak.
The channel slope can be obtained as a numerical value.

analysis results of OUTPUT RESULTS
|

YOKOGAWA ¢ / 2016 Oct 24 10:21 =
: A-an:

TR A AD0O1: 1547.4600nm  -19.97dBm B e

TR A A0O002: 1549.0800nm -19.94d8m D JBL

TR A AD003: 1550.6800nm  -19.97dBm i o

TR A A0004: 1552.2600nm  -20.00dBm i JBL

TR A AD00S: 1553.8800nm __-19.95dBm GiFIX Bl

<Meas. Conditions>
START:[1543:200nm  STOP:[1563:200nm cENTER:nm spaN:[_20.0nm
1

REs:0.2]nm SENS:NORM/HOLD AVG:| swpL:_1001(M)
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<DELTA= 0.003d8/hm
150 i i W i i

OUTPUT SLPEr

10.0 |aszoacd

ds/p

-75.0)

-95.0l
1543.200nm

1553.200nm 2.00nm/D 1563.200nm [Et“m ‘

(B e e | s B | =

NS

POINT DISPLAY

This parameter is used to display the range of data used in interpolation for determining
the noise level.

YOKOGAWA ¢ 2016 Oct 21 11:11 =
H SPACING: =

TR A AD0O1: 1547.4600nm  -19.97dBm BiEL% /e
TR A A0003: 1549.0800nm  -19.84dBm 1.6200nm 0.03dB S e
TR A AD003: 1550.6800nm  -19.97dBm 1.6000nm  -0.03dB S o
TR A A0004: 1552.2600nm  -20.00dBm 1.5800nm  -0.03dB EiFDe JBL
TR A A0005: 1553.8800nm___ -19.95dBm 1.6200nm 0.05dB GiFIX Bl
[<Meas. Conditions>

START:[1543.200nm  sTOP:(1563.200nm  CENTER:[1553.200nm  span:[__20-Onm

Res:_0.2lnm SENS:[NORM/HOLD ave: 1 smpL:[__1001(M)

10.0) -
-10.0|

dBm)| kil \
-30.0)

\
-50.0) - Spectrum
N I Width Thresh
N

10.0
dB/D

18 Parameter
-90.0 Setting
1546.500nm [ZCOFTgl  1547.550nm 0.21nm/D 1548.600nm

<WDM ANALYSIS> THRESH:20.00B  MOPE DIFF:3.0dB Switch
N_ALG:AUTO-FIX N_AREA:AUTO Display

NO- TRACEATABLE]

M_AREA:--- F_ALG:LINEAR NOISE BW:0.10nm
OFFSET WL
L[l ] |

TOTSE
[d5m/NEW]
1549.0762
1550.6792
1552.2679
1553.8852
1555.5102
1557.1260
1558.7472

oNon s wn [

EE

Other parameter settings
SIGNAL POWER
You can set the signal power calculation method.
INTEGRAL RANGE
You can set the integral range for determining signal power.
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6.8 Chromaticity coordinate analysis (COLOR
analysis)

Procedure

From the measured waveform, you can determine the following values and display a
chromaticity diagram.

Chromaticity coordinates (X, v, z)

Dominant wavelength
JIS Z 8701 is used for the chromaticity diagram peripheral coordinate data (spectrum
locus).

1. Press ANALYSIS. The soft key menu for analysis of measured waveforms
appears.

Press the Analysis 2 soft key. A selection menu for the Analysis function appears.

3. Press the COLOR soft key. Analysis is performed, and the chromaticity diagram
is displayed on screen. The display screens for analysis results can be switched
with the Switch Display soft key.

2016 Oct 21 11:14

Spec Width

<COLOR ANALYSIS>

o

DOMINANT WL:  633.3806nm X: 7.120E-001 [ BLe
THRESH] ¥ 2.880E-001 GiF) s
z: 4.318E-005 E:r] LK
Analysis 1 Fif [BLK
G:F] BLK
PR [<Meas. Conditionss. >
START:[ 632.873]nm  sTop:[ 633.873nm  cenTER:[ 633.373nm  span:[__1.0nm S
Analysis 2 RES:[ 0.05]nm SENS:HIGH2 ave:[ 1 smpL:[_5S01(A Q
-36.3| —
WDM iy S
Analysis -56.3 Analysis (%28
Execute Execute ”
THRESH| 76 COLOR|
Spectrum -96. Spectrum
Width Thresh ik I r I i Width Thresh
3.00d8) 100 |- O (e [l I
— dB/D H A ik I —
arameter ; arameter
Parame 136.3] H 1R e
632.873nm 633.373nm 0.10nm/D 633.873nm

Switch Switch
Display <COLOR ANALYSIS>
TRACE&TABLE DOMINANT WL:
6. 06nm
to x: 7.120E-001
Analysis y: 2.880E-001
OFF ON z: 4.318E-005

4480

470

)

= More 1/2
AT [RUT] AU |[R LT AT swﬂ 5M5|
ScL||Rer |[cTr] |22 [BTH] [RPT || SGL

Switching the display

4., Press the Switch Display soft key.
Displaying the chromaticity diagram

5. Press the Table soft key.

Spec Width
THRESH)|

YOKOGAWA 4 2016 Oct 21 11:15
Trace & Table

Trace & Table

Table 0.80F--"+ S <COLOR ANALYSIS>
DOMINANT WL: Table
51 40. 633.3806nm
f x: 7.120E-001
taue 0.70 5 y: 2.880E-001

z: 4.318E-005

e
Y
8
T
S
)
3

o
8
E
e
n
=
®

Spectrum
Width Thresh

Parameter -—) - \ 90
Setting 040
| 0
Switch \ .
wite
Display 03022 R0
TRACESTABLE 50
|
Analysis 0.20
oFF on|
480
Smtch 0-10
e e
Return #60
More 1/2 o 0.10 020 030 040 050 060 0.0
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6.8 Chromaticity coordinate analysis (COLOR analysis)

Displaying the spectrum

5. Press the Trace soft key.

YOKOGAWA 4 2016 Oct 21 11:15 =
Trace & Table <COLOR ANALYSIS> Trace & Table
DOMINANT WL:  633.3806nm x: 7.120E-001
y: 2.880E-001
z: 4.318E-005
Table
<Meas. Conditions>
START:[ 632.873]nm  sTop:[ 633.873nm  CENTER:[ 633.373nm  span
RES:[ 0.05]nm SENS:HIGHZ ] ave:[ 1 SMPL |
-36.3
Graph & Table
oy
-56. )
dam
76
96 o
10,0 [fik- A
dB/D
-116.3|{
-136.3)
632.873nm 633.373nm 0.10nm/D 633.873nm |Retumn
Con] PPl VR [ 7| (20T [T | (BT [R U | Al 5
51 laNa| SR SCL”REF”CTRHLZP‘ BTH| ‘RWHSGL
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6.8 Chromaticity coordinate analysis (COLOR analysis)

Explanation

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

The color of light is determined by the correlation between the spectral radiance of the
light source and the spectral luminous efficacy of the eye of the person viewing the light.
According to the CIE (international commission on illumination), the spectral responsivity
of the human eye is defined by three color matching functions: x (A), y (A), and z (A). The
outputs when measuring a light source via these light matching functions are expressed
as X, Y, and Z, which are called the tristimulus values.

The instrument measures the spectral distribution using a monochromator to determine
the tristimulus values employing JIS Z 8701. The chromaticity coordinates X, y, and z
can be determined from the tristimulus values. There are two color matching functions:
CIE 1931 based on a 2-degree field of view, and CIE 1964 based on a 10-degree field
of view. The instrument uses the color matching function based on the 2-degree field of
view.

Chromaticity diagram
This is a diagram that expresses the characteristics of color through chromaticity
coordinates and spectrum loci.

Chromaticity coordinates
This is the numerical rendering of the characteristics of a light source’s color according
to the spectral luminous efficacy of the human eye. It is determined from the tristimulus
values.

Dominant wavelength
Like the chromaticity coordinates, this is a numerical rendering of the characteristics of
an input optical spectrum’s color according to the spectral luminous efficacy of the human
eye. If a straight line connecting point N (0.333, 0.333) of the chromaticity coordinates of
the achromatic color of a chromaticity diagram and point C of the chromaticity coordinates
of the input optical spectrum is extended, the dominant wavelength is the point at which
the line intersects with the spectrum locus. It is the wavelength that represents the color
of the measured spectrum, and is sometimes called the main wavelength.
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6.9 Optical Amp Gain and NF Measurement

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.

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 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.

Trace & Table: A waveform and table are displayed.
Trace: Only the waveform is displayed.

Table: Only the table is displayed.

Graph & Table: A graph and table are displayed.
Graph: Only the graph is displayed.

Switch the
screen.
2016 Oct 21 11:17 =
; SPACING: AL IS [Spec Width Trace & Table
.4600n 19.97d8m :
40.0800nm  -10.93dBm 1.62000m  0.03dB SichHpasE) /DSE THRESH
0.6800nm  -18.67dBm 1:6000nm 0.03dB g B 7
A £0004: 1552.2600nm  -20.00dBm 1.5800nm 0.02d8 EiFrx TBIK|
0005: 1553.8800nm___-16.95dBm 1.6200nm 0.05dB GiFIX k| [AneYSls
NFRJI D) <Meas. Conditions> DFB-LD)
START:[1542.200nm  sTOP1562.200nhm  CENTER:[1552.200nm  spAN:[_20.0nm 4
Analysis 2 Res: 0-2]nm SENS[NORM/HOLD Ave: 1 smpL:[ 1001(M) Analysis 2
wom 10.0 EDFA-NE]
— 109 ey
Execute Execute
THRESH| -30.0] EDFA-NF|
Spectrum -50.0 Spectrum
Width Thresh L Width Thresh
3.00dB| 10.0 e
dB/D U\JULAUUL—-
Parameter Parameter
Setting -90.0 Setting
1546.250nm 1547.400nm 0.23nm/D 1548.550nm
<NF ANALYSIS> TH:20.00dB MODE DIFF:3.00dB  OFST(IN): 0.00dB OFST(OUT): 0.00dB I Switch
ASE ALGO: AUTO-FIX FIT AREA: AUTO MASK AREA: === FIT ALGO: LINEAR Display
NO. [WAVELENGTH | INPUT VL | OUTPUT VL | ASELVL RESOW GAIN
[n [dBm] [dem] tdBm] [nm] Tdb) TRACE&TABLE
1 9.938 -2.443 o
2| 1549.0762 19.930 2.194 169 0.143 17.732 5.504 |Analysis
3| 1550.6792 19.940 1.920 22.926 0.143 18.017 5.496 OFF ON
4| 1552.2679 19.980 1.701 32.746 0.142 18.276 5.450
5| 1553.8852 19.920 1.490 32.571 0.141 18.427 5.509
6| 1555.5102 19.956 1.372 32.431 0.141 18.581 5.530
7| 1557.1260 19.871 1.218 32.384 0.140 18.650 5.543
8| 1558.7472 19.016 1.366 32.408 0.139 18.547 5.567
o
[COR||RES |[LVL Ol UT| [AUT| [AUT | [AUT | [AUT](SWF)(SM! g
e i e . :

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.

* Displaying the Gain (Gain) and Noise Factor (NF) Graphs

4. Press the Graph & Table or Graph soft key. A soft key menu for the graph display
and markers appears.

Press the Line Marker Y1 soft key. Marker Y1 appears on the graph.
Enter the value using the rotary knob, arrow keys, or numeric keypad.
Press ENTER.

Press the Line Marker Y2 soft key. Marker Y2 appears on the graph.

© © N o U

Enter the value using the rotary knob, arrow keys, or numeric keypad.
10. Press ENTER.
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6.9 Optical Amp Gain and NF Measurement

Line
Marker Y1
OFF ON|
Ker inf . Marker Y1 T
Marker information Marker Y2 omr o]
2.0dB/D <EDFA-NF ANALYSIS RESULT > ‘ ‘
i i \
Graph & Table : : \ =
el ) N [ ]
J Gain
12.
L= X [ ]
8.
[ - "
4.
0.
|:| 1543.200nm 1553.200nm 2.00nm/D 1563.200nm
, e

Note
If both markers Y1 and Y2 are turned on, the difference between the markers are displayed in
the marker information.

6

When changing the analysis parameters

4. Continuing on from step 3, press the Parameter Setting soft key. The EDFA-NF
analysis parameter setting screen is displayed.

sIsAleuy

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 EDFA-NF 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

‘|

ANALYSIS SETTING [EDFA-NF]

A. CHANNEL DETECTION SETTING
THRESH LEVEL: dB
MODE DIFF: dB

[Analysis
Execute
EDFA-NF|
-FIX  CIMANUAL-FIX e m—p | [Emater
-CTR: O MANUAL-CTR.
ito

B. INTERPOLATION SETTING
OFFSET(IN) : dB
OFFSET(OUT): dB

ASE ALGO: Al

@
o
@

o
FITTING AREA: AUTO Next Page B
iepiay
MASK AREA: --- TRA
A
|Analysis

=
=] )

FITTING ALGO: LINEAR OGAUsS CJLORENZ
O3rRD POLY O4TH POLY [I5TH POLY
POINT DISPLAY: MON [CJOFF

i

C. NF CALCULATION SETTING
RES BW: [JMEASURED [ CAL DATA Gose
indow
SHOT NOISE: ION CJOFF

More 1/2

PAGE 1/1

Note
See appendix 5, “Optical Amp Analysis Function” for a description of the optical amp analysis
algorithms and parameters.
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6.9 Optical Amp Gain and NF Measurement

Analysis of optical amp gain and NF is performed after measuring the signal light going
into the optical amp and the output light leaving the optical amp.

Acquiring Waveforms Required for Analysis
The following configuration and general procedure is used to measure optical amp gain
and NF.

Signal light measurement configuration

AQ6374
Multi-channel light source /
¢ N 2 O
O]
m|
MUX g
4 0 B
Output light measurement configuration
AQ6374
Multi-channel light source 5' O
m|
£ N :
m|
0O
gy o

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.

Press the View A soft key and select DISP.

Press the Write A soft key. Trace A enters write mode.

(SERE S A

Measure the signal light waveform according to measurement conditions matching

the signal light waveform.
(For details on the measuring procedure, see chapter 5, “Measurement.”)

6. Press the Fix A soft key under TRACE. Trace A enters fixed mode.

Note

If all traces from Trace Ato 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.
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6.9 Optical Amp Gain and NF Measurement

Writing the Waveform of the Output Light from the Optical Amp to Trace B
7. Input the light output from the optical amp into the instrument.
8. Press TRACE followed by the Active Trace soft key, then select g.
9. Press the View B soft key and select DISP.
10. Press the Write B soft key. Trace B enters write mode.

11. Measure the waveform of the output light with the same measurement conditions
used for measuring the signal light waveform.

Examples of sighal and output light waveforms

: A-An:

<Meas. Conditions>

START:[1543.200/nm  5TOP:[1563.200nm CENTER:[1553.200/nm  5PAN:[__20.0/nm

m.uRES: 0.2]nm sEns:NORM/HOLD | ave 1 smpL:[_1001(M)]

i [ |

IR RN

N e W_
., NI INEN =
L S VTV /10 o

1543.200nm 1553.200nm 2.00nm/D 1563.200nm

o= e < |

[Cor| [REs| [Lvi] M| wor
S12]|COR|[SHE | |SHF | MSK]
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6.9 Optical Amp Gain and NF Measurement

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).

Below is an explanation of each.

See appendix 3, “Analysis Function Details” 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 # 2016 Oct 21 12:22 =
T A-An: AFIX /DSP] [Spec Width
TR A A0001: 1547.4600nm  -19.97d8m
TR A A0Q02: 1549.0800nm  -10.94dBm SiEne BLK THRESH|
TR A AQ003: 1550.6800nm  -19.97dBm iFn JBLK v
TR A AQ0O4: 1552.2600nm  -20.00dBm FiFIX JBLK| [analysie 1
TR A AQ005: 1553.8800nm __ -19.95dBm GiFlx BLk| [Analvsis
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START:(1543.200nm  STOP:(1563.200nm  CENTER:[1553.200nm  span:[_20.0nm 7
Res:| 0.2|nm SENS:INORM/HOLD Ave: 1 smpL:[ 1001(M) Analy:
10.0 EDFA-NE
]
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ﬂ EDFA-NF|
-10.0
dbm Spectum
4 i i i i Width Thresh
\ | —
R U\ { { } e \‘ — setting
THRESH LEVEL \ H l H \ \ I \ MODE DIEE T
y
-50.0] TRACE
10.0 1 r ] r l I \ f ] \ } \ / \ futo
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isio T (WL ) A oFF on
70.0
0.0
1543.200nm 1553.200nm 2.00nm/D 1563.200nm [More 1/2 J
2 e s o < e e e | = |
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6.9 Optical Amp Gain and NF Measurement

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)

Note
* 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, “Optical Amp 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

Note

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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6.9 Optical Amp Gain and NF Measurement

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.

YOKOGAWA 4
: A-An: / Trace & Table

TR A AD00L: 1547.4600nm 9.97dBm
TR A A0002: 1549.0800nm 9.93dBm
TR A A0003: 1550.6800nm 9.97dBm
TR A A0004: 1552.2600nm 0.00dBm
TR A AD00S: 1553.8800nm 9.95dBm
[<Meas. Conditions >

START:(1543.200nm  sTOP:{1563.200]nm CENTER:[1553.200nm  span:[_20.0nm

Rres:[_0-2]nm SENSNORM/HOLD ] AvG:[ 1 smpL:_1001(M)]

10.0 T

-10.0 W

dBm

-30.0

!I ~N
-50.0 -
\ ¥

10.0 T T o J
dB/D b

-90.0) i

1546.384nm [ZoOMTS|  1547.484nm 0.22nm/D 1548.584nm

<NF ANALYSIS> TH:20.00dB MODE DIFF:3.00dB  OFST(IN): 0.00dB OFST(OUT): 0.00dB
ASE ALGO: AUTO-FIX FIT AREA: MASK AREA: --- FIT ALGO: LINEAR
TO! TNPUT [V

0.143
0.143
0.142
0.141
0.141
0.140
0.139

1549.0762
1550.6792
1552.2679
1553.8852
1555.5102
1557.1260
1558.7472

oNonbswoM T

Return

B B e e e e P [ [

ASE measurement point

s ———ASE AR

NF computation related parameters

RES BW

id|for fitting (blue)

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.
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6.10 Optical Filter Characteristics Measurement

Procedure

Optical filter characteristics can be measured from the measured waveform of the light
input to the optical filter from the light source, as well as from the measured waveform
light output from the optical filter.

Filter Measurement (Single Channel)
You can analyze a waveform whose number of modes is 1.

FILTER-PK Analysis

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.

Press the FILTER-PK soft key. Analysis is performed, and the results are
displayed in the data area.

YOKOGAWA 4 2016 Oct 24 11:28 =
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More 1/2 J

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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6.10 Optical Filter Characteristics Measurement

Analysis parameter setting screen

ANALYSIS SETTING [FILTER-PK]

A. PEAK LEVEL

B. PEAK WAVELENGTH

Spagum Sw: FMoN OoFF

FILTER-PK]

Specuur
Width Thresh

= M
z [
3 g

Parameter | | mp Defaults mm | [Parameter
seting C. CENTER WAVELENGTH Setting
B SW: oN [COoFF gﬁ‘;f;‘{
TRACP ALGO: FITHRESH [CIRMS — L

Auto uto

h . Anal
THRESH LEVEL: dB

K:

MODE FIT: JON EIOFF

MODE DIFF: dB
J PAGE 1/3

Note

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.

Analysis

More 1/2

FILTER-BTM 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.

Note

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.

6-30

IM AQ6374-01EN



6.10 Optical Filter Characteristics Measurement

Filter Measurement for WDM (Multi Channel)
You can analyze multi-mode waveforms.

WDM FIL-PK Analysis
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.

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

9 154 ]

YOKOGAWA 4 2016 Oct 21 13:24 =
Spec Width : A-An: 53 [Spec Width
TR A ADOO1: 1547.4800nm  -19.94dBm
TR A A0002: 1549.1000nm 19.93dBm THRESH|
TR A A0003: 1550.7000nm  -19.94dBm 7
TR A AD0O4: 1552.2800nm  -19.98dBm
TR A ADDOS: 1553.9000nm 19.92dBm
[<Meas. Condrtions >
START:[1543.200nm  5TOP:[1563.200/nm CENTER:[1553.200nm  sPAN:[__20.0)nm
RES:| 0.2|nm SENS:[NORM/HOLD AVG: 1 SMPL:|1001(M)
10.0)
’—_—‘. -10.
FILTER-BTM 100 e
-304 e WDM FIL-PK]
Spectrum WDM FIL-PK 504 bt Spectrum
<wmm Thresh L 50 Lo i Whath Thresh
3.00d) 100 [
dB/D
Parameter ' i i o Parameter
Setting -90.4 Setting
1546.684 nm 1547.484nm 0.16nm/D 1548.284nm ~
Swich <WDM FILTER(PEAK) ANALYSIS> [PASS BAND] TEST BAND:0.20nm Swich 6
Display [CH DETECTION] ALGO:PEAK TH:20.0dB MODE DIFF:3.0dB TEST BAND:1.000nm Display
TRACE&TABLE] [RIPPLE] TEST BAND:0.20nm [CROSS TALK] SPACING:0.80nm TEST BAND:0.20nm TRACEATABLE]
NO. NOMINAL PK WL[nm. 3.0dB WD[nm -10.000d8 3.0dB PB
Uto L{nm] K LVL[dBm: CTR WL[nm: SB[nm] [nm] uto
Analysis 1 7.4 1 0.0000 0.2502 analysis

”
1549.0762
0.1526
1550.6792
4|1552.2800 . 0.2426

e G s
A o [ s~ |

12.531

>
>
=8
<
0,
o

11.083

More 1/2

Lketum ‘

More 1/2 J

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-
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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6.10 Optical Filter Characteristics Measurement

Analysis parameter setting screen
THRESH|

ANALYSIS SETTING [WDM FIL-PK]

A. CHANNEL DETECTION / NOMINAL WAVELENGTH
ALGO: OPEAK [IMEAN [IGRID FIT
THRESH LEVEL: dB
MODE DIFF: dB o

Anal

An
Analysis
Execute

WDM FIL-PK]

FIL-
]
Exe:
WDM FIL-PK|

Spectrum SpeLU U
Width Thresh Width Thresh
e TEST BAND: [_1.000] nm |
Foameter || Defauits =) | [Ferameter
B. PEAK WAVELENGTH / LEVEL
LLLLLLL Switch
Bispiay sw: FoN CIOFF Display

TRACESTABLE]

Auto
Analysis
OFF ON|

TRACESTABLE]

BELAEERA

C. XdB WIDTH / CENTER WAVELENGTH
sw: [Mon OorFF

THRESH LEVEL: dn

More 1/2 PAGE 1/3

==
FH
23
o b
2
B
g
. g

‘ More 1/2

Note

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.

WDM FIL-BTM 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.
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.

Note

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.
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6.10 Optical Filter Characteristics Measurement

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

AQ6374

Wideband light source
[\
M

L

ex. Trace A
Spectrum measurement after passing through the filter
AQ6374
Wideband light source
s O
]
]
[]
=
5 = E O
DUT
ex. Trace B
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6.10 Optical Filter Characteristics Measurement

Writing the Waveform of the Light Source Input to the Optical Filter on Trace A

1.

SR A

6.

Note

If all traces from Trace A to Trace G have been set to fix mode (Fix) as a result of this action, a

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 5, “Measurement.”)

Press the Fix A soft key under TRACE. Trace A enters fixed mode.

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.

ok~ N

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.

o0k~ w

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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6.10 Optical Filter Characteristics Measurement

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 6

 MEAN

« GRID FIT §

 GRID %
The channel detection and reference wavelength analysis results for each channel vary o

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.

YOKOGAWA ¢ 2016 Oct 21 13:24 =
: A-An:
TR A AO0O1: 1547.4800nm -1 QAgEm EEB: ;gtﬁ
TR A A0002: 1549.1000nm  -19.93dBm :
TR A A0003: 1550:7000nm  -19.84dBm Peak level i e
TR A A0004: 1552.2800nm 19.08dBm EiFIX JBLK
|TR A A000s: 1553.9000nm __ -19.92dBm GiFIX BLK
[<Meas. Conditions>
START:[1543.200lnm  sTOP:[1563.200nm CENTER[£553.200lnm  span:[__20.0nm
RES:[ 0.2]nm SENS:NORM/HOLD aved 1 smpL:[_1001(M
FL ) e—
-10. T
dom = Execute
-30. H 1 H WDM FIL-PK|
_50. b Spectrum
L I Width Thresh
10,0 T
de/D T = -
T 14 arameter
-90. Setting
1546.684nm 1547.484nm 0.16nm/D 1548.284nm

<WDM FILTER(PEAK) ANALYSIS> [PASS BAND] TEST BAND:0.20nm Switch
[CH DETECTION] ALGO:PEAK TH:20.0dB  MODE DIFF:3.0dB TEST BAND:1.000nm Display
[RIPPLE] TEST BAND:0,20nm [CROSS TALK] SPACING:0.80nm TEST BAND:0.20nm TRACESTABLE]
NO. | NOMINAL i m, B 3.008 B RIPFLE

2|1549.1000 0.2615

1549.0762 29.924

3|1550.7000 1550.7000 0.1526 0.2567 20.588

-19.940 1550.6792 32.311

4|1552.2800 1552.2800 0.1415 0.0000 0.2426 33.656
-19.980 1552.2679 32.008 Mo
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6.10 Optical Filter Characteristics Measurement

When MEAN is selected

Each mode peak is detected as a channel.

The 3dB center wavelength of each channel is the reference wavelength.

2016 Oct 21 13:26

YOKOGAWA 4
: A-An:
TR A A0001: 1547.4800nm  -19.94dBm
TR A A0002: 1549.1000nm  -19.93dBm
TR A AO003: 1550.7000nm  -19.54dBm

TR A 00004: 1552.2800nm  -19.98dBm
TR A A0Q0S: 1553.9000nm __ -19.92dBm

[<Meas. Conditions>

START:| 1543.200/nm STOP:[1563.200 nm CENTER:|1553.200/nm  SPAN
[ 1]

RES: nm SENS:NORM/HOLD AVG! SMPL:
10.0 T
_10. MEAN-\\I . 18
10.0 IVIEAN-VVL Y T naers
> ot - dB xecute
. T A WDM FIL-PK]
TN I
-50. ' ' i I
10.0 I i
ds/o N i —
T 8 arametar
-80. Setting
1546.684nm 1547.484nm 0.16nm/D 1548.284nm

<WDM FILTER(PEAK) ANALYSIS>

[PASS BAND] TEST BAND:0.20nm

512

[CH DETECTION] ALGO:MEAN TH:20.0dB  MODE DIFF:3.0dB TEST BAND:1.000nm
[RIPPLE] TEST BAND:0.20nm [CRDSS TALK] SPACING:0.80nm TEST BAND:0.20nm
NG. FK WL[nm. Dfnm 16,0004 RIFPLE 55 TK(L;
Wilnm] | PK Lvi[dBm R Wekam SB[nm] [dB: [dB] (R
15474640 1547.4800 3.
2|1549.0762 | 1549.1000 0.1574 0.0000 0.2320 9.115 36,269
-19.930 1549.0762 34.998
3|1550.6792 | 1550.7000 0.1526 0.0000 0.2200 0.611 34.492
-19.940 1550.6792 36.068
4|1552.2679 | 1552.2800 0.1415 0.0000 0.2522 | 13.487 32.152
-19.980 1552.2679 30.731
[COR

More 1/2

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.

2016 Oct 21 13:26

VUKDGNNAO
TR A 30001} 1547.4800 19.94dB oo
.4800nm  -19.94dBm
TR A A0002: 1540.1000nm  -18.83dBm
TR A ADOO3: 1550.7000nm -19.94dBm GRID WL
TR A A0004: 1552.2800nm  -19.98dBm
TR A AD00S: 1553.5000nm  -19.82dBm

Res: 0.2]nm sens:NOJ

[<Meas. Conditions> \
START:[1543.200lnm  sTOP:[1563.200A NTER:ALESE. 200nm  sPAl
HRtD e[\ 1

10.0]

-10.0| i

Bm

-30.0] il

00 R M|
= [—

10.0

48iD
-90.0|

1543.200nm 1553.200nm

2.00nm/D 1563.200nm

<WDM FILTER(PEAK) ANALYSIS>

[RIPPLE] TEST BAND n znnm
NO.

15. 47 71 15; 474 300 0.1441
10038
1549.1000
-18.930
1550.7000
-19.940
1552.2800

1549.3150

1549.0762
0.1526
1550.6792
0.1415
1552.2679

1550.9180

[PASS BAND] TEST EAND 0.20nm
[CH DETECTION] ALGO:GRID FIT ~ TH:20.0dB  MODE DIFF:3.0dB
CRDSS TALK SPACING :0.80nm

WDM FIL-PK
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6.10 Optical Filter Characteristics Measurement

* When GRID is selected
The wavelengths registered in the GRID table wavelength are recognized as
channels.
GRID WL is set as the reference wavelength.

YOKOGAWA 4 2016 Oct 21 13:27 =
TR A ADQOL: 1543.56000m  -65.69dBm i B
TR A A0002: 1547.1200nm  -59.67dBm S ek
TR A AOD03: 1547.4800nm  -19.94d o B i
TR A A0004: 1549.1000nm  -19.93dBm EiFIX 78LK| [Anaiysie T
TR A AD00S: 1550.7000nm __ -19.94dBm GiFIX siic| [Anasis
<Meas. Conditions > DFB-LD)
START:[1543.200nm  sTOP:[1563.2 ; %00nm  span:[_ 20.0nm 14
RES:[ 0.2]nm SENS:INO) smp:[ 1001(M
10.0
100 R A A " N Arelysrs
! i il il 1 i N xecute
-30.0) E
,1‘. ,‘M\. fJ‘\ )\l M\ ;‘\ y.\ WDM FIL-P
0.0 it <pactum
wf T VO A W E N A W A I Width Thresh
w n n i R ]
10.0
o .‘ ' = -
H arameter
-50.0l Setting
1543.200nm 1553.200nm 2.00nm/D 1563.200nm
<WDM FILTER(PEAK) ANALYSIS> [PASS BAND] TEST BAND:0.20nm Switch
[CH DETECTION] ALGO:GRID TH:20.0dB  MODE DIFF:3.0dB TEST BAND:1.000nm Display
[RIPPLE] TEST BAND:0.20nm ___[CROSS TALK] SPACING:0.80nm TEST BAND:0.20nm TRACE&TABLE]
NG| NOWINAL 095 Vo[ i E = '
CTR WLfnm i [nm] [dB] [dB] (R A
Analysis
OFF ON)
1547.1200 0.0000
-59.666 1547.1200 -0.722
1547.4800 0.1441 1.574
-19.938 1547.4640 2.005
1549.1000 3.168
-0.817 More 1/2
e [ J

6

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.

sIsAleuy

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.

Note

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.
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6.11 Editing the Grid Table

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.
[FORDGAAA & 2016 Oct 21 13:28 =
DFUCE\
Alignment
GRID TABLE
Wavelength START:1520.77340m  STOP:1560.6062nm  SPACING:200GMz  REFERENCE m
Calibration G
Mo, | wifnm] | Wo. | wilnm] | mo. | wilnm] | ma. | wilnmd| (4 |[coRs =o3cn0
d | 1520.7734 e S
Waelength 2| 15303381 e]e @] G
0000 1| 15318981 LI L2 L] |Spacmg
-000nm) 4| 1512.4653 s[5 [6 E.mTf
5| 1535.0356 L e
Level shift &| 1536.6082 Tz || [
0.000¢H 7| 1538.1860 L3 o || [P
8| 15397661 o et
9| 1541.3454
10| 1542.9360 - 2.
11{ 1544.5250 w
12| 1546.1189
13| 1547.7153
13| 1549.3150
15| 1550.9180
(Grid Editor Reference 13 ;iﬁ;m
‘Wavelength 18 !555'74?1
'7‘ 1552.5244nm| 19| 15573634 -
N —— 20| 1558.9831
Bafne 21| 1560.6062
_— Grid
= e
More 1/4 Return Return
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6.11 Editing the Grid Table

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 Wavelength or Stop Wavelength 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 2016 Oct 21 13:28

- Setting the Start Wavelength

GRID TABLE

Wavelength

Stop

START: 1528.7734 nm  STOP: 1560.6062 nm  SPACING:[JJEMJGHz REFERENCE: 1552.5244nm
No. WL[nm] | No. WLInm] || No. WL[nm] E]E CORS No. WL[nm]
1528.7734 31| 1540.5573 61| 1552.5244

2| 15291633 | 32| 1540.9533 | 62| 1552.9265 EE
3| 1520.5534 | 33| 1541.3494 63| 1553.3288 .

4| 1529.9436 34| 1541.7457 64| 1553.7313 El@ 3 lum/
5| 1530.3341 35| 1542.1423 65| 1554.1340 (° J[ent
6| 1530.7248 | 36| 1542.5390 66| 1554.5370 E]

7| 1531.1157 | 37| 1542.9360 67| 1554.9401 e
8| 1531.5068 | 38| 1543.3331 68| 1555.3435 ENT
1531.8981 39| 1543.7305 69| 1555.7471 @Dj

10| 1532.2896 | 40| 1544.1280 70| 1556.1508

11| 1532.6812 | 41| 1544.5258 71| 1556.5548
12| 1533.0732 | 42| 1544.9228 72| 1556.9500
13| 1533.4652 | 43| 1545.2219 73| 1557.3634

14| 1533.8575 44| 1545.7203 74| 1557.7680
15| 1534.2500 45| 1546.1189 75| 1558.1729

L Setting the Stop Wavelength

5

Setting the Frequency Spacing

©

16| 1534.6427 46| 1546.5177 76| 1558.5779
Reference 17| 1535.0356 47| 1546.9167 77| 1558.0831
Wavelength 18| 1535.4287 48| 1547.3159 78| 1550.3886
1552.5244nm| 19| 1535.8220 49| 1547.7153 79| 1550.7943

20| 1536.2155 50| 1548.1149 80| 1560.2001
21| 1536.6002 51| 1548.5148 81| 1560.6062

22| 1537.0031 52| 1548.9148

23| 1537.3972 53| 1549.3150

24| 1537.7915 54| 1549.7155

25| 1538.1860 55| 1550.1161

" 26| 1538.5807 56| 1550.5170
27| 1538.9757 57| 1550.9180
I r 28| 1539.3708 58| 1551.3193
29| 1539.7661 59| 1551.7208

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.

10. Enter the standard wavelength using the rotary knob or arrow keys, then press
nmM/ENTER.

Note
» If this Grid Table is edited and then the Cancel soft key is pressed without pressing the
Execute soft key, the edits made to the custom Grid table are canceled.
» Press the Execute soft key to apply the edits in the custom Grid table to the analysis
function.
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6.11 Editing the Grid Table

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 4

2016 Oct 21 13:28

No.

1528 7734
1529.1633
1529.5534.
1529.9436
1530.3341
1530.7248
1531.1157
1531.5068
1531.8981
10| 1532.2896
11| 1532.6813
12| 1533.0732
13| 1533.4653

mm\lmmbmm!

14| 1533.8575
15| 1534.2500
16| 1534.6427
17| 1535.0356
18| 1535.4287
19| 1535.8220
20| 1536.2155
21| 1536.6082
22| 1537.0031
23| 1537.3972
24| 1537.7915
25| 1538.1860
26| 1538.5807
27| 1538.9757
28| 1539.3708
29| 1539.7661
30| 1540.1616

Start
GRID TABLE Wavelength
1528.7734nm
START: 1526.7734 nm_STOP: 1560.6062 nm _ SPACING: 50.0 GHz REFERENCE:1552.5244nm | r=—0
No. WLInm] | No. WLInm] | No. WLInm] | No. WLInm]
31| 1540.5573 | 61| 1552.5044 1360.6002nm)
32| 1540.9533 | 62| 1552.9265 Spacing
33| 1541.3404 | 63| 1553.3288
34| 15417457 | 64| 1553.7313 50.0GHz]
35| 1542.1423 | 65| 1554.1340 VALUE
36| 1542.5300 | 66| 1554.5370 Value Edit
37| 1542.9360 | 67| 1554.9401 1526.7734nm
38| 1543.3331 | 68| 1555.3435
39| 1543.7305 | 69| 1555.7471
40| 1544.1280 70| 1556.1508 BE@D Insert
41| 15445258 | 71| 1556.5548 =
42| 15449238 | 72| 1556.9500
43| 15453219 | 73| 1557.3634 E]\EI e
44| 15457203 | 74| 1557.7680 =
45| 1546.1189 75| 1558.1729 EIB 3 I‘E‘:‘”{
46| 1546.5177 | 76| 1558.5779 —
47| 1546.9167 | 77| 1558.9831 E]
48| 1547.3150 | 78| 1559.3886 nm/
40| 1547.7153 | 79| 1559.7943 E]D:] ENT
50| 1548.1149 | 80| 1560.2001
51| 1548.5148 | 81| 1560.6062 Execute
52| 1548.9148
53| 15493150 L
54| 15407155
55| 1550.1161
56| 1550.5170
57| 1550.9180 I
58| 1551.3103 I
59| 1551.7208
60| 1552.1225

Inserting Channel Points

4. 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.

5. 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. 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.

5. 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 repeatedly until the More 3/3 menu is displayed.

3. Press the Marker Unit nm THz soft key. Each time you press the soft key, the
units toggle between nm and THz.

Note

For a diagram of soft key operation, see section 5.9, "Displaying Markers."
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6.11 Editing the Grid Table

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 1000.0000 to
1700.0000 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 Wavelength
Sets the start wavelength.

Stop Wavelength
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 1000.0000 to
1700.0000 nm.

Value Edit
You can edit channel points.

Note
For details on the Grid table, see appendix 1, "WDM Wavelength Grid Table."

IM AQ6374-01EN 6-41

sIsAleuy H



6.12 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 (632.991 nm) is input to an optical fiber.

Setting the Center Wavelength to 632.991 nm
1. Press CENTER. The soft key menu for setting the center wavelength appears.

2. Press the Center Wavelength soft key. The center wavelength setting screen is
displayed.

3. Enter a center wavelength of 632.991 nm using the rotary knob or numeric key
pad.

4. Press nm/ENTER.

Setting the Resolution to 2 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 2nm 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 Wavelength 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 632.991 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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6.12 Measurement of Level Fluctuations in Single-Wavelength Light (0 nm Sweeping)

Resolution
0.2nm)
chop Mode
NORM/HOLD)

avalength Sweep width setting

0.0nm

star
Wavelength
1543.200nm|

Wavelength
1553.200nm)

stop
Wavelength
1563.200nm)

Peak WL
->Center

->Center

Stop
Wavelength
1553.200nm

->Span

0nm Sweep

Sweep time setting

I

MINIMUM|

Auto Center

=]
=
S
o
z

B
-
o View Scale
L—‘ ->Measure
=

[

View Scale
->Measure

Center

[ TR

1LALE

Note

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 (Sensitivity/Chop
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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6.12 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 (632.991
nm) is input to an optical fiber.

AQ6374

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 (Sensitivity/Chop 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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6.13 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.

2.
3.
4

Press ADVANCE followed by the Template soft key.

Press the Template Edit soft key. The template creation screen is displayed.
Press the Line Select soft key.

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

Press the Mode ABS/REL soft key to select either ABS (absolute) or REL (relative)
as the type (template data types).

Press the Extrapol Type soft key to select the extrapolation method.

Type A:  Extrapolation type A

Type B:  Extrapolation type B

None: No extrapolation

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.

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.

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.
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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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6.13 Go/No-Go Judgment (Template)

Executing Go/No Go Judgment

1. 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.

SR A

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.

1. 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
Press the Template soft key.

Press the Read soft key.

A w DN

Press the File ->@@@@ soft key. The load target line selection menu is
displayed (where @@ @@ is the currently set contents).

5. Press the Upper Line, Lower Line, or Target Line soft key once. The screen
returns to the previous stage.

6. Move the cursor to the template data file to load from the file list, then press the
Execute soft key.
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Return
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Template Data Types
The following types of template data are available.
» CSV (comma delimited) files created on an external PC
»  Waveform files of the instrument (.CSV or .BIN files)

Note

« After loading data, Wavelength Shift and Level 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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6.13 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 Wavelength 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.

Note
» 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 Wavelength or Reference Level.
The following settings are an example.

» Zoom Center Wavelength:  1599.026 nm

* Reference Level: 0.00 dBm

Creating a Template in Absolute Mode

TEMPLATE EDIT (LOWER LINE)
MODE: ABSOLUTE EXTRAPOL: TYPE A
POINT NO. ABSOLUTE WL[nm] ABSOLUTE LEVEL[dB]

1 b -70.00

2 -70.00

3 1598.726 -70.00

4 1598.826 -70.00

5 1598.926 -40.00

G 1599.126 -40.00

7 1599.226 -70.00

YOKOGAWA 4 2016 Oct 21 12:48

001 A-An: Y TR [Line Select
0005: é‘ ig Jeik LOWER LINE]
868z Firx 78| Valie Ed

[<Meas. Conditions >

START:[1598.526nm  sTOP:[1599.528nm CENTER:[1599.026]nm  span:[__1.0nm
RES:[ 0.05]nm SENS:MID ave: 1 smpL_ 501(A Insert
20.0]

EL1

0.0
dem) §

-20.0)

=]
=)
&
&

-40.0)

=

=7
Z I sE| g E
[T 53| 2 S
g B .- g
3 HII g
i 3

=

B

. £ L

10,0 [T L

d8/o
-60.0
1598.526nm 1599.026nm 0.10nm/D 1599.526nm

TEMPLATE EDIT (LOWER LINE)

MODE: ABSOLUTE EXTRAPOL: TYPE A
POINT NO. ABSOLUTE WL[nm] ABSOLUTE LEVEL[dE]
1508.526 -70.00

1508.626 -70.00

1
2

3 1598.726 -70.00

4 1598.826 -70.00

5 1598.026 -40.00

6 1599.126 -40.00 Template
7 1509.226 -70.00 it
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6.13 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 (LOWER LINE)

MODE: RELATIVE

EXTRAPOL: TYPE A

POINT NO. RELATIVE WL[nm] RELATIVE LEVEL[dE]
1 -70.00
2 -0.400 -70.00
3 -0.300 -70.00
4 -0.200 -70.00
5 -0.100 -40.00
6 0.100 -40.00
7 0.200 -70.00
YOKOGAWA 4 2016 Oct 21 13:49 =
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——— S
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MODE : RELATIVE EXTRAPOL: TYPE A ABS REL|
POINT NO. RELATIVE Wi{nm] RELATIVE LEVEL[dB] —
1 -70.00 Extrapol
3 0:300 7600
3 0.300 -70.00 7
4 0.200 70.00
5 0.100 40.00
6 0.100 -40.00 Template
7 0.200 -70.00 Ed‘t
Return

[CoR] [RES] [Lv|[wi_|[vor
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Changing Zoom Center Wavelength and Reference Level
« Zoom Center Wavelength:
» Reference Level:

N o g A

1598.826 nm
0.00 dBm

Press ZOOM, followed by the Zoom Center Wavelength soft key.

Press LEVEL, followed by the Reference Level soft key.

TEMPLATE EDIT (LOWER LINE)

MODE: RELATIVE

EXTRAPOL: TYPE A

POINT NO.

RELATIVE WL[nm]

RELATIVE LEVEL[dE]

PN WY A

L -0.500 ]
-0.400
-0.300
-0.200
-0.100
0.100
0.200

-70.00
-70.00
-70.00
-70.00
-50.00
-50.00
-70.00

The template relative value does not change after editing.

Enter 1598.826 using the rotary knob or arrow keys, then press nm/ENTER.

Enter 0.00 using the rotary knob or arrow keys, then press nm/ENTER.
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6.13 Go/No-Go Judgment (Template)
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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 6
Absolute mode.
>
>
TEMPLATE EDIT (LOWER LINE) \%
(%))
MODE: ABSOLUTE EXTRAPOL: TYPE A o
POINT NO. ABSOLUTE WL[nm] ABSOLUTE LEVEL[dB]
1 -70.00
2 1598.626 -70.00
3 1598.726 -70.00
4 1598.826 -70.00
5 1598.926 -50.00
6 1599.126 -50.00
7 1599.226 -70.00
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The results and template are shifted 0.2 nm to the left on screen.
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6.13 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.

Note
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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6.13 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 ' 4
PASS Judgment conditions
(measured data) <= (upper limit line) -> Go (PASS)
o RE / / \ \ (upper limit line) < (measured data) -> No Go (FAIL)
S
0
k=)
F>) -30 Upper Limit Line
2 LA /\/\ / \A AWV \\ A ML
\/ WV V\ \/V
-50 |
-70
597.5 600 602.5
Wavelength (nm)
Lower Limit Line Judgment
10
FAIL
-10 r RE
€ / \ Judgment conditions
.Dé (measured data) <= (upper limit line) -> Go (PASS)
E .30 (upper limit line) < (measured data) -> No Go (FAIL)
>
3 L %N / \ AN
v R
-50 | Lower Limit Line
-70
597.5 600 602.5

Wavelength (nm)
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6.13 Go/No-Go Judgment (Template)

Upper Limit Line and Lower Limit Line Judgment

10
FAIL Judgment conditions
(lower limit line) <= (measured data) -> Go (PASS)

-10 FRE (upper limit line) < (measured data) -> No Go (FAIL)
A / / \ \ (measured data) < (lower limit line) -> No Go (FAIL)
o
k=2
< -30 Upper Limit Line
>
EJ) SN /\/\ / r\/\\ PEIENVAYA Y

\/ WV v \/V
-50 ] Lower Limit Line
-70
597.5 600 602.5
Wavelength (nm)
Note
» 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

10
FAIL Judgment conditions
Go/No Go cannot be determined for
10 | RE fzan ,
—_ / / \ \ target line only.
S
S [\
o -30 Upper Limit Line
¢ J \
()
| J\/M /\/\ v vf\/\\vn\ VMA Target Line
-50 | Lower Limit Line
-70
597.5 600 602.5

Wavelength (nm)
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6.13 Go/No-Go Judgment (Template)

Template Data

Level (dBm)

Level (dBm)

» 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

AR

— v\ / \ TR Ty, UPper Limit Line

" W
-50 Q Lower Limit Line
-70

597.5 600 602.5

Wavelength (nm)

@ If the waveform is zoomed and the

NG point is outside the displayed
range, the judgment result is PASS.

10
PASS

-/ N

N
o

-30
Upper Limit Line
-50 Lower Limit Line
-70
599 600 601

Wavelength (nm)

Note

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.

IM AQ6374-01EN

6-53

sIsAleuy H



6.13 Go/No-Go Judgment (Template)

Level (dBm)

Level (dBm)

-10 + RE

-30

-50

-70

.10  RE

-30

-50

-70

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.

10

10

+ RE

-30

Level (dBm)

\/ \. AN g

Wi

| -50

597.5

When Zoom Center Wavelength = 600 nm

-70

600 602.5 596

Wavelength (nm)

When Zoom Center Wavelength is changed to 598.5 nm

(template also moves in synch with the waveform)

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).

10

10

597.5

When Zoom Center Wavelength = 600 nm

/AR g
£
o
Z
T 30
I /\/k/ \‘VV A \\VA\ N E
[ -50
-70
600 602.5

Wavelength (nm)

+ RE!

596

When Zoom Center Wavelength is changed to 598.5 nm
(template not moved)
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6.13 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

Y

<

10

-10

-30 1 Extrapol Type A

A Extrapol Type B

-50

|

-70
595 600 605
Wavelength (nm)

@ : Template data point

For Extrapolation Type of None
NG area

i

10
Upper limit line

-10 | REF
B
m
T -0
I3
>
3 w0 N\M

Lower limit line ‘
70 !
595 600 605 e:Template data point
Wavelength (nm)
Note
» 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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6.13 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
100,001 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 | 8 |
1 |ACE374 <- Header for the AQ6374
2 |TEMPLATE <- Header indicating template data
3 |TYPE ABSOLUTE || <-Header indicating the template type (ABSOLUTE or RELATIVE)
4 |EXTRAPOL A <- Extrapolation type (A or B or None)
5] 405,782 —30
] 405,182 —30
; jggggg :g Wavelength and'level data . -
) A0F 252 -30 Up to 100001 points of data sorted in order starting from the
10 406,782 -30 data of the smallest wavelength

.CSYV file containing the above template data

AQ6374,
TEMPLATE,
TYPE,ABSOLUTE
EXTRAPOL,A
405.782, -30.00
406.182, -30.00
406.232, -5.00
406.332, -5.00
406.382, -30.00
406.782, -30.00

Note
» Only English capital letters and numbers are supported for all template data.
» Like normal templates, template data can contain up to 100001 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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6.14 Specifying an Analysis Range

Analysis betwe

en 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.

Press the MARKER switch. The soft key menu for marker settings appears.
Press the More 1/3, More 2/3 soft keys in succession.
Press the Search/Ana Marker L1-L2 soft key, and select ON. When this key is

set to ON, is displayed at the very bottom of the screen.
Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

Press the Analysis 1 soft key. The analysis function selection menu is displayed.

Press the POWER soft key. Analysis is performed between line markers, and the
results are displayed in the data area.

To cancel, press the Search/Ana Marker L1-L2 soft key, and select OFF. Analysis
is performed over the entire screen.

“YOKOGAWA 4
ZPOWER ANALYSIS> i
POW /BLE

2016 Oct 21 14:19 =

ER:  4.62dBm (2.897mW)
OFFSET:  0.00dB

prnoos
=3
@
!

<Meas.

Ri
20.0

START:[1598.426]nm  sTOP:[1599.426/nm CENTER:[1598.926]nm  span:[__1.0nm

£5:[ 0.05]nm SENS:MID ave:[ 1 smpL:_ 501(A]

. Conditions >

1:1599.0050nm
2:1599.0447nm

L2-41;

e

397nm

10.0
dB/D

Ftati '

1otaltZea power TRACEGTABLE]
[Auto

measuring-range AU s

-60.0

~

-80.0

1598.925nm [E5SHING]

99.025nm 0.02nm/D 1599.125nm [More 172

YRR [~ T (B (AT /3] [T swﬂ SMﬂ 5
Ere][scL|[REr||cTR |1-2][@TH] [RPT||S6L

|

B

Note

If both L1 and L2 are set, measurement is executed between line markers 1 and 2.
If just L1 is set, the measurement occurs over the span from line marker 1 to the right edge

of the screen.
If just 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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6.14 Specifying an Analysis Range

1.

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.

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.”

Press the MARKER switch. The soft key menu regarding the markers appears.
Press the More 1/3, More 2/3 soft keys in succession.

Press the Search/Ana Zoom Area soft key, and select ON.

4,
(

Marker Active

OFF ON

Set Marker

=
23
8=
gﬂ
S B
T
i
g5 ||

Clear Marker

Marker
->Center

Search / Ana
Marker L1-L2

Search / Ana
Zoom Area

Marker L1-12
->Span

=)
Q
kil
2
=

Marker

-
-»RefLevel

(Marker
->Zoom Ctr

Sweep
Marker L1-L2
OFF ON|

->Zoom Span)|

-—) (Marker (L2

\Advanced
Marker

Al Marker
Clear

Line Marker,
|All Clear

More 1/3 More 2/3 More 3/3

5.

5L

Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.

Press the Analysis 1 soft key. The analysis function selection menu is displayed.

7. Pressthe POWER soft key. Analysis is performed between display scales, and
the results are displayed in the data area.
Data area
YOKOGAWA 4 2016 Oct 21 14:25 =
Spec Width <POWER ANALYSTS> i Spec width
POWER:  4.73dBm (2.971mW) & o
THRESH]| OFFSET: 0.00de IE) ;Sti THRES
£ 1| P
[<Meas. Conditions> P
START:[1598.426lnm  5TOP:(1599.426lnm  CENTER:[1598.926nm  spaN:[__L.0nm
——— RES:[ 0.05]nm seNs:MID ave:[ 1] smpL:[ 501(A)
woM 20.0|
] I
Eacire S [
o POWER|
-
Width Thresh Width Thresh
L
Switch Switch
Display Display
TRACE&TABLE] -40. TRACE&TAEL
uto Auto
analysis 10.0 Analysis
OFF ON de/o OFF ON
-60.
More 1/2 Return 1598.973nm .023nm 0.01nm/D 1599.073nm [More 1/2
e L [ e S G -

Note

.

.

When the zoom area search function is enabled, 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.”

6-58

IM AQ6374-01EN



6.14 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 Marker L1-L2 and Search/Ana Zoom Area soft keys are ON.

As both of these soft keys are ON, and at the bottom of the screen are
displayed in inverse video.

2016 Oct 21 14:28 =

YOKOGAWA 4
<POWER ANALYSIS>

OWER:  4.41dBm (2.761mW) Birlx /e
OFFSET:  0.00dB DiFL /8Ly
E3FIX /Bl
FRFIX /Bl
GiFIX Bl

[<Meas. Conditions>

START:(1598.428nm  STOP:(1599.428nm  CENTER:[1598.928nm span:l__L.Onm

RES:[ 0-05|nm SENS:MID AVGH 1 smpL:[ _501(A)
20.0]
1:1599.0127nm
2:1599.0378nm
0.0l L2-Li: 0.025inm

dem| -pectrum
Width Thresh
-20.0| //\ - \ Parameter

The area between line markers
"OVErlaps thée:zoom aréea

- Display
~40.0 TRACE&TABLE]

Dy Auto

10.0 Analysis

.

9.022nm 0.01nm/D 1599.072nm

e e i s
A e e |~ |

6

-80.0)
1598.973nm

[CoR] [RES] v | (Wi
517 ||COR| |SHF |SHF|

More 1/2 J

NOL
MSK
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6.15 Correcting Displayed Values

Procedure

Setting the Wavelength Shift Amount
1. Press SYSTEM.

2. Press the Wavelength 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.

4. Press ENTER.

optical J [ ieal
honment ik muuem
Wavelength k| avatargth
Calibration [ Calibration
v sean:__LOnm =
‘Wayelength sMpL: SO
S P ] 5h
| 0.000nml H H
Wi SHT 3
Level Shift . o el l|'!.|:\l(_'| Sheft
i 0.00045
& |[ w||cors
T|Efl 9| e
L | 1
[ 113 8 ewr
1] 2] 2= [Grd Editor
J nmy
T
el et ||
> Dafna
010nmE 1559 5260m [Hre L4
o S | | =Y - | -

Setting the Level Shift Amount

1. Press SYSTEM.
2. Press the Level Shift soft key. The level shift setting screen is displayed.
3. Enter a level shift amount using the rotary knob, arrow keys, or numeric key pad.
4. Press ENTER.
B T — e
|Calibration ] m (Cakbration

Wavelength Wavelengh
Shift 9 Shalt o

0.000nm| 0.000neme

il

Level Shift

\ 0.000d8|

[Grid Coitor

Liser Kay
ne

REM |

H

More 1/4 J 0. 10nm/D 159 526nm

| el el - |

Note
After entering the wavelength or level shift amount, the setting is applied to the displayed
values upon the next measurement.
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6.15 Correcting Displayed Values

Explanation

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.

1. Setup alight 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).

2. Connect the light source and the instrument using an optical fiber cord and set the
instrument’s resolution to 2 nm.

3. 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.

5. Calculate the difference between the peak level value obtained from the
instrument and the power value obtained from the light power meter, and set this
amount as the instrument’s level shift.

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 pym mode field diameter,
and 0.104 to 0.107 NA). Even if a single-mode optical fiber is used, the level accuracy
will be outside the specifications if the NA is not in the range shown above.

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

Level error (dB)

0.50

0.40
0.30

0.20
0.10

0.00

-0.10

-0.20

-0.30

-0.40

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

Numerical Aperture
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6.15 Correcting Displayed Values

Explanation

Absolute Level Accuracy

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

In terms of actual capability, even single-mode optical fibers that do not have a core
diameter of 9.5 ym provide nearly the same level of accuracy.

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.

Wavelength 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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6.16 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 4 \ 2016 Oct 21 14:52 =
1 <DATA LOGGING(WDM)> } Start
T~ sTaTUS: STPP INTERVAL:SWP TIME START: 2013 Aug 29 13:03:17 T -ty
TRACE LOG:| OFF  DURATION:00:51:54 END:2013 Aug 29 13:55:11 e e e
COUNT: 100p1 ELAPSED: --- NEXT:--- i W stop
2 [ |_LOGGING MEMORY: —=— -
\2nmﬂ: <WD (WAVE(_ENGTH} [CH=1]>  froosmsmsmsemeooooooe-
078 — T & @ T 1 P
: : : : : 6
__________________________________________________________________________________________________ =
: : : : : : : : i
3 —|1546.784f - - b den e T RL OTIERRRS | I DORITRREN L LLLLTC TN ERPTRPEERE ERTRRR - >
[nm ! ! ! ! ! ! ! ! Logging =]
Data Clear [N
; : ; : ; : ; ; <
"""""""""""""""""""""""""""""" e I — 25
»C1: 12342.8s5er 1544.5231nm ! H H ' ' Spectrum 7]
12023.8sex  1544.5240nm : : : : : Display
540,784 \C2-C1: | 581.0sek 0.0D08nm : : : : :
T ey
4 ——(0.0 3000.0 600s/DIV 6000.0(5 ) Togging
Data Save
<LOGGING(WDM)> ITEM: WAVELENGTH DATA:ABSOLUTE  CURSOR TIME:00:39:02.8
WAVELENGTHBnrn] T TOTAL L ¢
CH RRENT MAX[nm] MIN[nm] WAX-MIN[nm] Logging
1 1544.5231 1544.5316 1544,5212 Data Load
2 1545.6525 1545.6608 1545.6506 0.0102
3 1546.7846 1546.7926 1546.7816 0.0110 _—
4 1547.9146 1547.9234 1547.9128 0.0106
5 1549.0517 1549.0601 1549,0501 0.0101 -
ata
Lo ing
Return
|
9

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

© 00 N o O b
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6.16 Analysis Data Logging

Setting the Data Logging Conditions
e Setting the Logging Parameters

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 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.

Template Start Logging
| Parameters LOGGING PARAMETER
3 A. LOGGING SETTING
Data Analysis LOGGING ITEM: EWDM; OIPEAK
Loaging Parameters WDM,
OmuLTI-PEAK  CJDFB-LD

Cursor LOGGING MODE: [IMODE 1 (MAX 1024 ch, 2001 times)

/ Scale ‘ [ MODE 2 (MAX 256 ch, 10001 times)

MINIMUM INTERVAL: B SWEEP TIME
Setup Graph Item Oisec [O2sec [Ossec [10sec
WAVELENGTH| O30see Oimin  O2min  Osmin
Logging Graph O 10min
Data Clear Channel
SINGLE ALL| DAY H M _ S
# # # TEST DURATION: [00]. : :
Spectrum Table 100:01 - 150:
=it [ (00.00:00:01 - 99.23:59:59)
ESTIMATED TOTAL COUNT: ---
Logging Data Display
Data Save
ABS REL| B. PEAK DETECTION SETTING

= e PEAK THRESH TYPE: F1ABSOLUTE CIRELATIVE

ogging ef Da

Data Load Set THRESH(ABS): dBm

THRESH(REL): dB
CH MATCHING A THRESH: +[_ 0.10]nm
Logging C. TRACE DATA SAVE SETTING
TRACE LOGGING: [JON &4 OFF
Return Return
DESTINATION MEMORY: [JINTERNAL [EXTERNAL
PAGE 1/1

Note

The Logging Parameter soft key cannot be used while logging measurement is in progress.
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6.16 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).

Template Start ogging ANALYSIS SETTING [WDM]
Parametars
A. CHANNEL DETECTION SETTING
Data [Analysis THRESH LEVEL: 1
Logging Parameters .

MODE DIFF

DISPLAY MASK:
‘Cursor
/ Scale ~
Setup Graph Ttem NOISE ALGO: B AUTO-FIX LCIMANUAL-FIX
o1y CJAUTO-CTR CIMANUAL-CTR
Cogoms Graph e >
Data Clear J Channel NOISE AREA: PIT >
SINGLE ALL| MASK AREA: - )
- Spectrum —p [Table - " vl
Blepiay Sattng FITTING ALGO: ILINEAR ~ [0GAUSS ~ [JLORENZ <
O3rD poLY [4THPOLY CISTH POLY (ﬁ
Logging Data Display NOISE BW: nm »
Data Save DUAL TRACE: (JON B OFF
ABS REL|
PAGE 1/2
Logging Ref Data
Data Load Set

Advance Logging
‘ ‘ t{etum ‘ LRetum ‘

IM AQ6374-01EN 6-65



6.16 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.

13255111

=
H S
]
g
s 35
& o3
@

13:03:17 ‘ +

F
b}
]
@

i
was||E 8
23315 3
52°||E 2
I 28
- s 3
E Z s

Table

etup

= 75 S w
g 2 88, g g
g o g
3 2l 9 2
5|8 g
z <€

Note

» 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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6.16 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.

13:03:17
13:85:11

=l o
@zl @8
37 32
o 23
@ @

2

'
7
a
1
0

6

mo o

tup

& 0 &8 2|l &=l 99z 9

Bl || £ "ol Bl E%||EEY |2 &
g 3|3
> 2 a =
g g e
5 g > ||§ 3
2
72 e |12
ol E_ |

"

sIsAleuy

Note

» For a description of the mode judgment reference, see “Mode Diff” in section 5.12.

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).

Logging ANALYSIS SETTING [DFB-LD]
Parametars
A. -XdB CENTER / WIDTH

[Analysis ALGO: JENVELOPE FITHRESH CJRMS [IPK-RMS
Parameters THRESH:

& THRESH2:
K:
MODE FIT: JON EIOFF

[Graph Ttem MODE DIFF: dB
WAVELENGTH]

B. SMSR

Graj
Channel SMSR MODE: EISMSR1 [1SMSR2 [ISMSR3 CISMSR4
SINGLE ALL| > sMsR Mask: +[_0.00]nm

MODE DIFF: dB

ALGO: MIRMS [IPK-RMS
THRESH: [_20.00] dB
K:
MODE DIFF: dB

PAGE 1/2
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6.16 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.

Template start
START: 2013 Aug 29 13:03:17 e G
END:2013 Aug 29 13:55:11 e
NEXT:--- :
Data P ] [
eoane _
v FAVELENGTH) [CH=1]>

Cursor
/ Scale

—

@ m
&
H
H

i

Spectrum
‘ ‘ = | J -
Toagna 3000.0 6005/DIV 6000.0(s)
Data Save
DATA:ABSOLUTE CURSOR TII 0 ‘
LEVEL SNR.
Togging [dEm] [de]
Data Load
-8.233 62.208
-4.083 56.201

‘ The current data will be deleted. ‘

Logging
Press <EXECUTE> key to continue. Logg

Data
Advance Lnggmg

B

B

Note
*  When TRACE LOGGING is ON, the AQ6374 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 Points) 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.

AVELENGTH) [CH=1]>

2000.0 600s/DIV 6000.0(s)

JATA:ABSOLUTE  CURSOR TII

DATA LOGGING STOP ‘

Are you sure 7 Data
¥ Logaing

57.228 0.082
-57.826 149,731
-59.148 148.410

L IRERAI
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6.16 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).

PRI

— YOKOGAWA 4 2016 Oct 21 15:30 =
N f A-An: i o
TR A AD0OL: 350.0200nm  -55.06dBm : JBLK]
TR A AO002: 350.0400nm  -62.42d8m| LogaING : e
TR A AOD03: 350.0700nm  -53.20dBm : JBLK
TR A A0004: 3! - 2
- m

: 350.1300nm 204 B
<Meas. Conditions> 2 ore=nl
Carsor sTART:[ 205.310nm  5TOP: 409.510nm  CENTER: 257.410nm  Span:[ 104.2nm
/ Scale RES:[ 0.05|nm SENS:MID AVGH 1 sMpL:[ 10421(A)
16.4|
Logaing =
Data Clear

T, . il T
S VY VALV

Spectrum
DISD\BY
83,

305.310nm 357.410nm 10.42nm/D 409.510nm |Retum

Note

You cannot use the Spectrum Display soft key when data logging is stopped.

Returning to the Previous Screen
5. Press the RETURN soft key. The AQ6374 returns to the previous screen.
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6.16 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.

Press the Setup soft key. A menu for setting the data logging conditions appears.

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.

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.
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6.16 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: Morel/2 and then POWER

Lagging
Parameters

n: PEAK LEVEL
Parameters

=
2 r=}
H
#

@
o}
k<l
5
B

m

QI

PEAK WL

a3t apn
(Channel

0
H
fa]
ol
n
b
z
=

[Table

@
o
g
Fi
a

Data Display

»
B
@
o
fil
m

setup

b

=
&
g
3

To display the mode offset graph: Morel/2 and then OFFSET

To display the spectral width (o) graph of the center wavelength based on the
RMS parameter: Morel/2 and then SIGMA

To display the spectral width (Ko) graph of the center wavelength based on the
RMS parameter: Morel/2 and then K SIGMA

,_

SE[ 55
dE J2
g
5%|| 38
&e £a
2°| &
@ @

PEAK Wi

]
o
-2
3
5
3

=
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w B4
4 38
Z 3%
52
[
m
©
=
£

F
g9
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Data Display
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]
]
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&
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6.16 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.
Press the Setup soft key. A menu for setting the data logging conditions appears.

Press the Graph Channel SINGLE/ALL soft key. The mode changes to SINGLE
or ALL.

Template Start Toggoing
Parameters

Data
Logging Parameters

5
Fi
5
@
@

n
53
o

Loggi
Data Clear Sraph

S <

@

g

£

g

ol ©

92 2

h

EEc! -

27| =

im z 2

b & 3
F z

Spectrum
Display

$
37

[
=34
g5
H
L

Logging Data Display

ABS REL|

Logging

Ref Data
Data Load i

Data Setup
Logging

Retum

1.3

L
L

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
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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.

Template Start Lo Table Mode

gging
Parameters

|

CURR SUMM|

summary
Type
MAXMIN AVGH

Analysis

Data
Logging Parameters

B

|

|/ Scale

Graph Ttem

W |

WAVELENGTH)

o
5
8

=]

8

5

11N

Channel
SINGI F AlL|

Table J »

Setting

Data isplay
ABS REL|

Ref Data
Sel

=
-4
o

I

t
Setu

Data etup Setting
Logging II
LRetum

T
g g ot} S8l S8 ot g
3 c3 e g [aH s
ca &3 < e
a © 3 @

A
[
g
3
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6.16 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.

Press the Setup soft key. A menu for setting the data logging conditions appears.

Press the Data Display ABS/REL soft key. The value display mode changes to
ABS (absolute value) or REL (relative value).

[Template

I

Logging
Parameters

Parameters

5
5
é

r
3
g
5
QI
ol @ H
3|5 & g2
- £
5 5 5
E = @ a
A
§ 3
g
Z 8

w0
Bata Clear J Sraph
SINGLE ALL|
| [Soectum -
Display J Cating

Advance

Tz g 25
g g5|| &g
3 52| %
2 g
g% 3
f E=l nx
g 28
5 g
g

Logging

Logging

Data
Loaging

Data Display

=
i
A
=
il
m

[Setup

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.

N

logging appears.

w

Press ADVANCE and then the Data Logging soft key. The soft key menu for data

Press the Setup soft key. A menu for setting the data logging conditions appears.

Press the Ref Data Set soft key. The reference value is set to the measured value
at the cursor time position.

[Template |

Data
Logging

Logging
Data Clear J

2nmy

Cursor C1

550,764

oa H [ FE n‘ig
g zd 8 gz|| &
wagllz g E 2
235 3 EF] EE:
o2 ||y = o3 o3
I n g by @
T g 4 F a
E Wz S

2

Spectrum
Display

Advance

B

]
|
]
I
|
L]

37

1548, 784]
frm

Logging
Data Save

Logging
Data Load

Data
Logging

Return

AL IEE

Note

Data Display

ARS RFL|

ca:
154z.704) C2-CL:

WC1 a0000ser

w

1544555 0m -
Qiser 1544.3226nm  ©
3000 0sek -0.0010nm  ©

0.0

Setup

g 17 73
§ "8l 5
g :

mlw||le | 4

&
7
a
1
L]

/:mm.n e

The reference value is set to

cuRsoR1

= WDM| WJ\\I‘E;‘_L\CTH] [CH=1]> I I

2000.050¢

sy
5 Jlew

nmf
ENT

the

5

Doo.o(s)

measured value at the cursor time

position (e.g., 3000 s).

You cannot use the Ref Data Set soft key if data logging has not been executed and no data

exists.
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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.

Press the Cursor/Scale soft key. The cursor/scale soft key menu appears.

w

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.

4. Move the cursor using the rotary knob.

Cursor information

CAZursors (C1, C2)

[Template

Start

Cursor
|/ Scale
E=o
Logging
Data Clear
» Spectrum
Display

Data
Logging

Loaging
Data Save
Los

Data Load

Data
b I ing

R

Note

[YOKOGAWA 4 A 2016 Oct 21 15:57
<DATA LOGGII|G(WDM)z [ T
STATUS: ST([P INTERVAL:SWP TIME TART: 2013 Aug 29 13:03:17 Wi o
TRACE LOG: [OFF  DURATION:00:51:54 END:2013 Aug 29 13:55:11 f doh
COUNT: 100([t ELAPSED:--- IEXT:——-
LOGGING ME[AORY: ——-
20D <WDJ(WAVE\ENGTH) [CH=1]>
1550.784] _; T T T X 2oom In
— =~ ; : H
,,,,,,,, CURSOR2 |
‘ 2857.1sec oom Bul
Rt : = ¥ Zoom T
m — v — ‘oom In
a|[w|[cors ][] ‘ ‘
~a 0K
Cl: [2323.95ek 1544.5231nm ¥ Zoom Out
»C2: 12857.1sex 1544.5237nm [ uniparal
1542.784|\C2-C1: | 533.25@) 0.0005nm ‘ 4 H s|e ]gz‘{
0.0 3000.0 6 3 00.0(s)
am/
<LOGGING(WDM)> ITEM: WAVELENGTH DATA:ABSOLUTE __CUf [ _|[ENT
WA\JELENGTH&N’H] TOTAL ||| L
(CURRENT: T

n s ow o

1544.5237
1545.6532
1546.7855
1547.9162
1549.0527

15445316
1545.6608
1546.7926
1547.9234
1549.0601

1546.7816
1547.0128
1549.0501

or
I 1)

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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6.16 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 || Start
Data
Logging
Cursor
‘ | / Scale
l:l \—JMW
Logging
Data Clear

Display

Logging
Data Save
L

Data Load

Data
Advance Lnggma

Zooming in on the Horizontal Scale

Spectrum J

{

LI
T

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 Torsor
Expand =4
Cursor Off

2nm/D <WDM(WAVELENGTH) [CH=1]>
1550.784] =

X Zoom In

X Zoom Out.

Y ZoomIn

Out

1546,
[nm])

Cl: }2323.9ser 1544.5231nm
»C2: 12857.1sek 1544.5237nm
1542.784] €211 | 53312sel 0

2707.1 2857.1 30s/DIV 3007.1(5)  [Zoorm
Trace Data
Recall

R
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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.

e
Select
C;
Cursor OF
2nm/D <WDM(WAVELENGTH) [CH=1]>
1550.764] T =]

1546,
[nm]]

Cl: 2323.9sex 1544.503Inm
»C2: [2857.1ser 1544.5237nm
1542784 C2-CL: | 533.2se 0.0005nm

0.0 2000.0 600s/DIV 6000.0(s) Zoom
Trace Data
Recall
Cursor
/Scsle

Zooming in on the Vertical Scale

3. Pressthe Y Zoom In soft key. The vertical scale is expanded in 1-2-5 steps at the 6
current cursor (cursor C1 or C2) position. >
>
-
< <
Cursor Off (ﬁ.
g
Ay <WDM(WAVELENGTH) [CH=1]>
Expand 1544.5340uus 2 i T == 1 X Zoom In

[n

/ " X Zoom Out
Center value g S ¥ Zoom in

Cl: 12323.9ser 1544.5p31nm
»C2; {2857.1sek 1544.5237nm
1544.514] C2-C1: | 533.2s6) 0.0005nm

0.0 3000.0 600s/DIV 6000.0(s)

Y zoom uut

Zo
Initialize

Trace Data
Recall

Cursor
Scale

Return

B
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6.16 Analysis Data Logging

Zooming out of the Vertical Scale

3. Pressthe Y Zoom Out soft key. The vertical scale is reduced in 1-2-5 steps at the
current cursor (cursor C1 or C2) position.

Cursor
Select

c1c2|

0.050m/D <WDM(WAVELENGTH) [CH=1]>
X Zoom In
eqguce iss.ed ) =
X Zoom Out

Y Zoom In

Center value ¢ 154

[nm])

c1

: o: 1544.5p31nm ¥ Zoom Out
»C2; i2857.1sec 1544.5237nm
1544.424] C2-C1: | 533.256) 0.0005nm
0.0 3000.0 600s/DIV 6000.0(s) Toom
Initialize
Trace Data
Recall
"

K

Initializing the Graph Display Zoom
4. Pressthe Zoom Initialize soft key.

Cursor
Select

C1C2|

[Y Zoom Out
Zoom
Initialize

Recall

[
=
=)

i

Note

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 9.2)
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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.
Press the Cursor/Scale soft key. The cursor/scale soft key menu appears.
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
is loaded.
‘TEWP‘E@ ‘ | start (C uuuuu Srace A Cursor Start
Select Select
c1c2| L ‘ < cL ez
Cursor Off L—>Traca B ‘ Cursor OF
- Cursor -
75cal XZoom In L—>Trace C ‘ X Zoom In
|:| ““““ X Zoom Out [>Tracs 3] ‘ X Zoom Out Setup ’
z >
Logding [YZoomin STrace E ¥ Zoomn In Logging 3>
] il :
|:| L d W =) | TZoomom - fmce; ‘ =) | TTomon -—) E
. p (2]
|:| Zoom ‘ L—>Trace G ‘ ogamg
] ]
Trace
E || .
[mm ‘ L Vet
YOKOGAWA 4 2016 Oct 25 10:28 =
: A-An : [Template
A0005: G R
w:ii‘;:nnm sTOP:[1573.100/nm CENTER:[1548.100nm  span:[__50.0nm 7
RES:[_0.1]nm SENS:[MID ] ava: 1 SMPL:__2501(A; |:|
war .
3.4
i W E
dB/D
gl L ) VARV
715.23.1U!lnm 5.00nm/D 1573.100nm ‘
575 e s e e [ |
Note

You cannot use the Trace Data Recall soft key in the following situations.

.

.

If data logging has not been executed and no data exists
If the TRACE LOGGING parameter is set off and no waveform data exists.
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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 File List appear.

For the operating procedure, see step 4 and subsequent steps in section 7.10.

Template Start | YOKOGAWA 4 2016 Oct 21 16:04 =
Memory
WRITE : LOGGING TO FILE
INT EXT|
Data
Logging FILE NAME> [\Users\L0002. Lx9 1 | [Fie Name

Cursor <NEW E
/ Scale 00. LX3
L0001, LX9 2016/10/21 15:10:

Setup

CSV Data
Save

Logging
Data Clear

Trace Data
Save

) | [Spectrum -
Dispiay Make
Directory
Logging
Data Save e Sort
FILE NAME]

Logging
Data Load J

=} ‘:1 ‘
il il
R R
o o
8 H H 4

Execute

D
Log.
Return
TOTAL: 3FILES Return

Advance

B[]
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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 File List appear.

For the operating procedure, see step 4 and subsequent steps in “Loading the
Logging Data” of section 7.10.

[Ternplate

Data
Logging

i B

Cursor

|
)
g
5

Logging
Data Clear

Spectrum -

Display

dvance

LI
LIEE

Logging
Data Save

Loggin,
Data Load

Data
Logging

Deleting the Logging Data

1. Press ADVANCE and then the Data Logging soft key. The soft key menu for data

logging appears.

YOKOGAWA 4

2016 Oct 21 16:05

READ : FILE TO LOGGING

FILE NAME> [\Users\L0000. LX9

[L0000. LX9
LOO00L. LX9

2016/10/21 15:10:34

I 7
gz ¢ i
gl|h & ‘szm
g 2
W 3

Logaing

n
I Data Load

TOTAL: 2FILES

Retumn

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

Data
Logging

~5 @ @
o5 g I
81 ° B
]

11N

@
3
=4

5

Logging
Data Clear

» Specuun
Display

o
S
=}
a

Loggin:
Data Save

LI

Logging
Data Load

Data
Logging

Return

UL

Note

Execute

o

WL

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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6.16 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

Next measurement time (NEXT)

Measurement interval
|

I
<DATA LOGGING (WDM)> START: 2014 Apr 1 10: 00: 00

—— STATUS: LOGGING INTERVAL: 5s END: 2014 Apr 2 10: 00: 00
COUNT: 15 ELAPSED: 00:01:11—

|: LOGGING MEMORY: ---

Storage area for logging waveform data —— Specified measurement time

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

<LOGGING(WDM)>

I

ITEM:ALL DATA:ABSOLUTE __ CURSOR TIME(00:47:37.]

1545.6532
1546.7855
1547.9162
1549.0527

Setup

REL (relative value)

display REF data time
<LOGGING(WDM)> em;a/ DATA:RELATIVE __ CURSOR TIME:00:47:37.1 | 285 REL|

REF DATA((0.05) DELTA (CURRENT]
TVLIdES

1545.6514
1546.7827
1547.9128
1549.0503

Return

, o .
2 11 g 88
g g H 2
g g 5 =]
g
4 »
i R

* Summary Display

Measurement start time (START), measurement end time (END)

Elapsed time since logging was started

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

<LOGGING(WDM)> ITEM:WAVELENGTH DATA:ABSOLUTE __CURSOR TIME:00:47:37.1 | ABS REL|
WA\/ELENGTHEﬂm] T TOTAL
(CURRENT) FAX[rm] MTN[nm] FIAX-PIN

1545.6532
1546.7855
1547.9162
1549.0527

1545.6608
1546.7926
1547.9234
1549.0601

1545.6506
1546.7816
1547.9128
1549.0501

nbow

Setup

REL (relative value) display

<LOGGING(WDM)> ITEM: WAVELENGTH DATA:RELATIVE _ CURSOR TIME:00:47:37.1
REF WLInm] DELTA Wilnm] |
(0.05) {CURRENT)

H R £ S
3 g
& 2 gl
R
i

ABS REL|

WAX[nm]

1545.6514
1546.7827
1547.9128

1549.0503 Setup
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6.16 Analysis Data Logging

* Summary Display (AVG)

Displays the current analysis data and the analysis data of average and standard
deviation values from the start of data logging to the current.

The summary display can display just one of the analysis items that you choose

ABS (absolute value) display

<LOGGING(WDM)> ITEM: WAVELENGTH DATA:ABSOLUTE  CURSOR TIME:00:47:37.1 |
WAVELENGTHEnm] T TOTAL
(CURRENT)

SIGMA[nM]

AVERAGE[nMm]

1545.6532
1546.7855
1547.9162
1549.0527

1545.6549
1546.7872
1547.9178
1549.0550

etup

REL (relative value) display

<LOGGING(WDM)> ITEM: WAVELENGTH DATA:RELATIVE  CURSOR TIME:00:47:37.1 |
DELTA WLInm]
(CURRENT)

1545.6514
1546.7827
1547.9128
1549.0503

1545.6549
1546.7872
1547.9178

1549.0550 [Setup

& E] wnm A El ]
z 4B H o 22
g g g S
3 g 3 g
{1 ¥ |5
2 i
= E
7 i
i £

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.
* 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 MODEL1.

If you want to log many values, use MODEZ2.

The AQ6374 automatically detects the number of channels.

MODEZ1: 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.

Note
If you want to execute logging with TRACE LOGGING set to ON when there are more than

50001 sample points, select MODEL. If you execute logging with MODE2 selected, a warning
will be displayed (WARNING104).

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.
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6.16 Analysis Data Logging

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 second.

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)

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
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6.16 Analysis Data Logging

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 AQ6374 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

550.9180 nm 552.9180 nm

This peak is \

assumed to have
disappeared.

This peak is assumed to be
different from the peak of
the first measurement and
is acquired as a new peak.

A THRESH A THRESH
1st measurement nth measurement

Channel matching range (e.g. A THRESH = £1.00 nm)
549.9180 nm to 551.9180 nm

Note
For the following logging items, CH MATCHINGA TERESH cannot be used.

« DFB-LD
*+ PEAK

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.LX9
USB storage medium \EXT\AQLOGDAT\LOGTMP.LX9

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.
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6.16 Analysis Data Logging

e DESTINATION MEMORY
Selects where the temporary trace waveform data will be saved to.
INTERNAL: Internal memory
EXTERNAL: USB storage medium
If the size of waveform data will be large, use the USB storage medium.

Note

« If you also want to save trace waveforms when logging is in progress (TRACE LOGGING =
ON), the temporary storage area must have sufficient free space for saving waveform data
of all logging measurements.

If there is insufficient free memory space at the start of logging, a warning will appear.
(Warning 151 Disk space is not enough for logging)

If this happens, reduce the number of waveform data values (SAMPLING POINT) or reduce
the logging time to decrease the waveform data size.

* Temporary saved data (LOGTMP.LG8) cannot be loaded as a logging file.

If you want to load it, save it to a normal logging file.

Cursors
If you turn on the cursors, cursor values will appear in the lower right of the graph area.
Cursor C1 and C2 will appear simultaneously. The value of C2 — C1 will appear below
the cursor values.

Scales
The horizontal and vertical scales are automatically set according to the logging
parameter conditions and logging data values.
Zooming is performed in 1-2-5 steps.
Example: The horizontal scale settings change like this: 5 s/div, 2 s/div, 1 s/div
The vertical scale settings change like this: 500 nm/div, 200 nm/div, 100 nm/
div
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Chapter 7 Saving/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. Ifthe 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.

[Write

Read

Ttem Select

GRAPHICS|

NUM DATE|

g I
3 28
3
] £
H ]

3

USB Storage

Operation

File

1L

Note
» 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.
» For other precautions, please read the user's manual of your USB memory device.
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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 4 2016 Oct 25 12:01
Save ATrace
WRITE : TRACE TO MEMORY NO.00
TRACE 15T
CENTER SPAN REFIVL [ [VLECL [ RESIN [AVG SENS B Trace
Uoiv) e\ ->Memory
1548.100nm | 5.00nm | -3.6dBm | 10.0dB [0.Inm T MID
357.410nm | 10.42nm | -3.6d8m | 10.0dB [0.05nm 1 MID
Tear 1150.000nm  [110.00nm | -3.6dBm | 10.0dB |1nm 1 NORM/AUT
- 1150.000nm  [110.00nm | -3.6dBm | 10.0dB |1nm 1 NORM/AUT ~>Memory
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |1nm 1 NORM/AUT
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |1nm 1 NORM/AUT
Memory List 1150.000nm |110.00nm | -3.6d8m | 10.0dB [1nm 1 NORM/AUT

Memory

ILANRRNRARN

v

MEMORY LIST
TRBEL

->Memory

= = =
F 3 =
8 3 H

->Memory

->Memory

->Memory

=l oo oo
- 25 =
Eg” 3 3
g2 8 8
EX|
]
E]
Fl

- Change display

contents

i D
= I
B &
3
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7.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory

Redisplaying Trace Data

w NP

»

o

Press MEMORY. The soft key menu for the internal memory appears.
Press the Recall soft key. The internal memory list and trace list are displayed.

Select a source memory number using the rotary knob, arrow keys, or numeric
key pad.

Press the soft key corresponding to the trace number to assign to the data of the
selected memory number.

Returning to the waveform display screen, data of the selected memory number is
displayed in the specified trace number.

YOKOGAWA 4 2016 Oct 25 12:01
Memory
READ : MEMORY NO.00 TO TRACE ->A Trace
MEMORY LIST
Recall LABEL Memol
S—S—S—S—S—S—S—S———————— ->B Trace

Memory List

ry
->CTrace

=|

@

3 3

Fl
2I )

ory
->G Trace

=|
o
j

Ad .
TRACE LIST bt meter T Change dlsplay
TR CENTER SPAN REF LVL VL 5CL RESIN AVG | SAMPL SENS ATTR N|
[/otv) risivi]

LINNRRRARN

1548.100nm 5.00nm | -3.6dBm | 10.0dB |0.inm 2501 [MID MEAS

357.410nm | 10.42nm | -3.6dBm | 10.0dB [0.05nm 10421 |MID MEAS contents
1150.000nm  (110.00nm | -3.6dBm | 10.0dB |inm 5501 NORM/AUT | MEAS

A 1
B 1
c 1
D 1150.000nm |110.00nm | -3.6d8m | 10.0dB [1nm 1| 5501(NORM/AUT |MEAS Recall
E 1
F 1
G 1

-
e
=]
)
8
2
g
g

1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm 5501 NORM/AUT | MEAS
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm 5501 NORM/AUT | MEAS
1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm 5501 |NORM/AUT |MEAS Return

Clearing Memory Data

w N e

B

Press MEMORY. The soft key menu for the internal memory appears.
Press the Clear soft key. The internal memory list and trace list are displayed.

Select the memory number of the data to be cleared using the rotary knob,
arrow keys, or the UP/DOWN arrow soft keys.

Press the Execute soft key. The data of the selected memory number is cleared.

Save

Clear

H =
g
Q 3 4
]
|

YOKOGAWA 4 2016 Oct 25 12:02

MEMORY CLEAR : MEMORY NO.00

TRACE LIST
<pay REFTVL [ TVLSCC [ RESIN [AVG | SAWPL | SEWS TR
[/oiv) o]

TENTER

A [1548.100nm 5.00nm | -2.6dBm | 10.0dB [0.1nm 1| 2501|mMID MEAS
B | 357.410nm | 10.42nm | -2.6dBm | 10.0dB |0.05nm 1| 10421|MID MEAS
C |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
D |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
E |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
F |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
G |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1

5501|NORM/AUT |MEAS

MEMORY LIST

Memory

R

] TABEL ATTR

— Change display

0i gl < || »
gﬂ
3

contents

Clear

‘ EJ
a)
g
3
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7.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory

Displaying and Changing the Memory List

1.
2.

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 2016 Oct 25 12:02
MEMORY LIST
TRACE LIST
TR CENTER SPAN REFLVL VL 5CL RESLN AVG [ SAMPL SENS ATTR
[/o1iv] [/OIV]
1548.100nm 5.00nm -3.6dBm 10.0dB [0.1nm 2501 |MID MEAS
357.410nm 10.42nm -3.6dBm 10.0dB |0.05nm 10421 |MID MEAS

1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm

A
8

C 5501 |NORM/AUT | MEAS
D [1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm

E

F

g

5501 |NORM/AUT |MEAS
5501 |NORM/AUT |MEAS
5501 |NORM/AUT |MEAS
5501 |NORM/AUT |MEAS

1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm

MEMORY LIST
NG LABEL ATTR

JLLLLLT

Parameter

,_
i
=
fal
g
=
51
9
2

LINNN LS

CONDIN (Measurement conditions)

YOKOGAWA 2016 Oct 25 12:02
MEMORY LIST
TRACE LIST
TR[ CENTER SFAN REFIVL | LYLSCL | RESLN |[AVG | SAMPL | SENS ATTR
f/o1v] /o]
A |1548.100nm 5.00nm -3.6dBm 10.0d8B [0.1nm 1 2501 |MID MEAS
B | 357.410nm 10.42nm -3.6dBm 10.0dB |0.05nm 1| 10421 |MID MEAS
C |1150.000nm |110.00nm -3.6dBm 10.0dB |1nm 1 5501 |NORM/AUT |MEAS
D |1150.000nm |110.00nm -3.6dBm 10.0dB |1nm 1 5501 |NORM/AUT |MEAS
E |1150.000nm |110.00nm -3.6dBm 10.0dB |1nm 1 5501 |NORM/AUT |MEAS
F |1150.000nm |110.00nm -3.6dBm 10.0dB |1nm 1 5501 |NORM/AUT |MEAS
G |1150.000nm [110.00nm -3.6dBm 10.0dB |1nm 1 5501 | NORM/AUT |MEAS

MEMORY LIST
REF VL

CENTER SPAN
[/oiv]
8 5.00nm __3.6dBm

JINNENER

: =]
17
18
:
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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

Power spectram density waveforms

Pwr/NBW A, Pwr/NBW B, Pwr/NBW C,
Pwr/NBW D, Pwr/NBW E

IM AQ6374-01EN

ereq buipeo/buines H



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

3. Press the Item Select soft key. The menu for selecting the type of files to be
saved is displayed.

4. Press the Trace soft key. TRACE is selected, and the screen returns to the
previous stage.

5. Press the Write soft key. The TRACE LIST is displayed on screen.
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7.3 Saving/Loading Displayed Data

Write J

Write J

Read

Ttem Select
GRAPHICS]

File Name
NUM DATE|

Re

File
Operation

Ttem Select
TRACE

File
Operation

Item
Se\ect

Trace list
[YOKOGAWA 4 2016 Oct 25 12:04
WRITE : TRACE A}é FILE
TRACE LIST
TR CENTER SPEN REFIVL | IVLSCL[ RESIN [AVG | SAMPL | SENS ATTR Fle Name
[/oIv] [/DIV]
A 1548.100nm 5.00nm X i
B | 357.410nm | 10.42nm dBm | 10.0dB |0.05nm 1] 10421 MEAS
C |1150.000nm |110.00nm | -3.6d8m | 10.0dB |inm 1| 5501[NORM/AUT |MEAS =
D |1150.000nm |110.00nm | -3.6d8m | 10.0dB |inm 1| 5501[NORM/AUT |MEAS
E |1150.000nm |110.00nm | -3.6d8m | 10.0dB |inm 1| 5501[NORM/AUT |MEAS
F |1150.000nm |110.00nm | -3.6d8m | 10.0dB |inm 1| 5501[NORM/AUT |MEAS
G |1150.000nm |110.00nm | -3.6d8m | 10.0dB [inm 1| 5501[NORM/AUT |MEAS

FILE NAME> [\Users\w0000. ix9

FILE NAME
[W0OO!

L ABEL/PROGRAM NAME

\

LRetu m ‘

TOTAL: 1FILES

\ Retumn
\ =

\File list

Selecting the Save Destination and Data Format

6. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

7. Press the File Type soft key and specify a data format of BIN (binary) or CSV
(ASCII format).

Memory
INT EXT|

e naine
Trace A
~>File

File Type
BIN CSV|

Make

IM AQ6374-01EN
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7.3 Saving/Loading Displayed Data

Selecting a Trace to Save

8. Press the Trace @->File soft key (where @ is the currently selected trace
number). The trace selection menu is displayed.

9. Press the soft key corresponding to the trace to be saved.

[YOKOGAWA 4

2016 Oct 25 12:05

WRITE : TRACE B TO FILE

Memory
INT EXT|

CENTER

N
File Narme

1548.100nm
357.410nm
1150.000nm
1150.000nm
1150.000nm
1150.000nm
1150.000nm

10.42nm
110.00nm
110.00nm
110.00nm
110.00nm
110.00nm

BIN CSV|

FILE NAME> [\Users\w0000. wx9

Make -
Directory
File Sort

FILE NAME]

F

G

Execute

Trace

=

FILE NAME

Trace B
->File
File Type
BIN CSV|

Make
Directory
Fil

FILE N

]

1FILES

Retun TOTAL:

Return

1 Selected trace

Entering a File Name (When Saving to an Arbitrary File Name)
If you do not set a file name, the file will automatically be assigned a name using a serial

number or date.

For creating a directory and sorting the file list, see the next page.

1

o

FILE.

=
=Y

menu are displayed.

=
N

Follow the instructions in section 3.3 to enter a file name.

. Using the rotary knob, move the cursor to the line in the file list displaying NEW

. Press the File Name soft key. The text entry window and corresponding soft key

13. Press the Done soft key. The file name is confirmed, and the screen returns to the

previous stage.

INT EXT|

2016 Oct 25

WRITE : TRACE A TO FILE

File Name I

"

File Type

THACE LIST

RARE

]

=
| &

g
g

Make
Directory

CICIG G]G0 e L - )]

(oL AL LG e L0
=1 ||

RGBT

1FILES

g

o

AL INS
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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.

YOKOGAWA 4 2016 Oct 25 12:06

WRITE : TRACE A TO FILE

TRACE LIST

SPAN REFVL | [VLSCL | RESLN [AVG | SAMPL SENS ATTR
/oIv] [/DIV]

TR[  CEWTER File Name

= =
3 a
o 3
© ]
4 =
I i lH
m
4 3

A 1548.100nm _ — 5.00nm 5 0.1nm i 3501 MID
B| 357.410nm | 10.42nm | -3.6d8m | 10.0d8 [0.05nm | 1| 10421|MID MEAS
¢ |1150.000nm [110.00nm | -3.6d8m | 10.0d8 [1nm 1| 5501 |NORM/AUT |MEAS
b |1150.000nm [110.00nm | -3.6d8m | 10.0d8 [inm 1| 5501|NORM/AUT |MEAS e
£ |1150.000nm [110.00nm | -3.6d8m | 10.0d8 [inm 1| 5501|NORM/AUT |MEAS
F |1150.000nm [110.00nm | -3.6d8m | 10.0d8 [inm 1| 5501|NORM/AUT |MEAS
G |1150.000nm _|110.00nm | -3.6d8m | 10.0d8 |inm 1| 5501 |NORM/AUT |MEAS File Type
\ BIN C5V| .
FILE NAME> [\US€rs\wo000. wx9 - File name
FLE NAE DATE & TIME [ ABEL/PROGRAM NANE
<NEW FILE>

Make
Directory

1l F M

Execute

TOTAL: 1FILES Return

SLIRTLE

Creating a Directory and Sorting Files
Perform the following procedure if needed.
17. Press the Make Directory soft key. The menu for creating directories is displayed.

18. 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.

4
s
5
«Q
2
=
o
D
=3
5
Q
O
D
~+
o

19. Press the Execute soft key. The directory is created. Press the Cancel soft key to
cancel creation of the directory.

20. Press the File Sort soft key. The file sort menu is displayed.

21. Press the soft key corresponding to the item by which to sort. The files are sorted
in ascending order by the selected item.

=]
&
3
2
3

5
£
o
3

Trace A
->File
File Type

BIN C5V|

Directory
ame

RIS

->File

E E
Al )] 3
2 2
= > &
z © 2
3
g

i

Make Make -—)p
Directory Directory
ICIETY File Sort
FILE NAME] FILE NAME]
fxecute | e ‘

Make
write Directory

=
ttetum

i a
g H
3 £
g
g
H
H L
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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 2016 Oct 25 12:09

Write
READ : FILE TO %CE A

Read FILE NAME> [\Users\dfb1d005. wx9 ]

Write

=
@
3
]
=

=
5
o
3

Read

ik

[ABEL/PROGRAM NAME

GFb1d0 9 2016/10/20 OPTICAL SPECTRU
Ttemn Select T Fp1d1550. wx9 2016/10/20 16:22:29 // AQ6374 OPTICAL SPECTRU e
> Trace A

GRAPHICS] TRACE

[Auto
File Narne File Name

NUM DATE|

s

T

USB Storage USB Storage

UER 1A

File File
Operation Operation
TOTAL: __ 2FILES
v
[ TRACE LIST |
TR CENTER SPAN REFLVL LVL 5CL RESLN AVG [ SAMPL SENS ATTR
[/oiv] [/OV]

1548.100nm 5.00nm Sm 3 0.1nm
357.410nm | 10.42nm .6dBm | 10.0dB [0.05nm

17501 MID
1| 10421|MID MEAS
1|  5501|NORM/AUT |MEAS
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |1nm 1| 5501|NORM/AUT |MEAS
nl 1
1
1

1150.000nm  (110.00nm | -3.6dBm | 10.0dB |inm

= o = =
f H | - © |
juliy 5 =
2 ¢ 4
no3
z 3 \
£ g
= H
& & L

torn
LRetum ‘

1150.000nm [110.00nm | -3.6dBm | 10.0dB |1
1150.000nm  (110.00nm | -3.6dBm | 10.0dB |1n
1150.000nm _ [110.00nm | -3.6dBm | 10.0dB |iny

5501 (NORM/AUT | MEAS
5501 (NORM/AUT | MEAS

5501|NORM/AUT |MEAS

\ Trace list

onmonol

ILABUERA

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.

If the View soft key is pressed, the display toggles between list and thumbnail
display. To sort the files, see page 7-9.

[roxocANA & 7016 oot 25 12:09 Thumbnail display

READ : FILE TO TRACE A VDRGNS 2016 Dae 05 17:76

j
3
s 2
=
o
E
7
2
30

FILE NAME> [\Users\dfb1d005. wx3 | READ : FILE TO TRACE A

Z

FILD MM > [TNT 5\ Tea T\ 13301 c5v

File | |
> Trace A Fil,
g "> Trace A
DIRECTORY
View By o
LIST THUMB| _— LIST T
File Sort | Fie Sort
TOTAL: __ ZFILES FREE: 1,638, 256,640 BYTES FILE v
TOTAL: __ 2FILES FILE NAME] . =
(=
¥ TRACE LIST
[ TRACE LIST ] [Frecute T ZERTER TR WEFIVL | WL EPL | RESIR [AVE] SRS | SERS ™
TR CENTER SPAN REFIVL | [YLSCL | RESIN [AVG | SAMPL | SENS ATTR s s
I — ) —— 111V e 0| 1050.0000m | 140.000m | -10.0d0m | 10,00 |§ 1] 7001 [MORMAUT |
A_1548.1000m 5.00nm___° .0dB_0.1nm 12501 MID ey il It i y plsiad fr =
€ | 1050.000nm 00nem | -10.0dIm | 10, 1| 7001 |MORMiAUT |MEAS
B | 357.410nm | 10.42nm | -3.6dBm | 10.0dB |0.05nm 1| 10421|MID MEAS 5 1os0 noonm | 14anerm | inoamm | ioagg (i L= esrerorridl e
C [1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm 1| 5501 |NORM/AUT |MEAS e E |1050.000nm | 140.00nm | -10.0dBm | 10.038 |inm 1| 7001 |woRMmT |MEAS
D [1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm 1| 5501 |NORM/AUT |MEAS ea F |1050.0000m | 140.00nm | -10.0dBm | 10048 |inm 1| 7001 |WORMALT |MEAS. .
E [1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm 1| 5501 |NORM/AUT |MEAS | & [1050.0000m _[140.000m | -10.008m | 10.008 [irem 1| 7001 |woRMsT |MEAs Fetum
F [1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm 1| 5501 |NORM/AUT |MEAS
G |1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm t

5501 |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.

File
-» Trace A

= T =
E 3
B

LISTTH

I
c
=
D

File Sort

= ]
B 3
o IR
g 2|z
g||m
z
s
=
il

File
II Trace
Lketum ‘

=
a)
g
3

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 2016 Oct 25 12:09

=
o
3
Fl
2

READ : FILE TO TRACE A

H
3
o
a1

FILE NAME> [\Users\dfb1d005. wx9 ]

PROGRAM NAME
OPTICAL SPECTRU
OPTICAL SPECTRU

File,
-> Trace A

4
s
5
«Q
2
=
o
D
=3
5
Q
O
D
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o

File Sort

TOTAL: 2FILES

v

[ TRACE LIST
REFVL [ LVLSCL| RESIN [AVG| SAMPL | SENS ATTE

Execute

AL ININARED

A 1548.100nm 5.000m ____3.6dBm .0dB_0.1nm
357.410nm | 10.42nm | -2.6d8Bm | 10.0dB [0.05nm

A 12501 MID

B 1| 10421|mMID MEAS

C |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS "
D |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS [Read
E |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS

F |1150.000nm |110.00nm | -2.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS

G 1

1150.000nm |110.00nm | -3.6d8m | 10.0dB |1nm 5501|NORM/AUT |MEAS

Note
If a program file saved with the CHOPPER command parameter set to CHOP is loaded into
the AQ6374, the parameter after loading will be SWITCH. For example, this applies to the case
when a program file created on the AQ6370, AQ6375B, or AQ6376 is loaded into the AQ6374.
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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. PressFILE.

2.
3.

previous stage.

Press the Item Select soft key. The soft key menu switches.

Memory list

Press the Write soft key. The memory list and file list are displayed.

Press the Memory soft key. MEMORY is selected, and the screen returns to the

[YOKOGAWA 4

Write

2016 Oct 25 12:12

WRITE : MEMORY Noﬁ TO FILE

WO CENTER REF VL

<pay
[/oiv)

YT eCr
o]

MEMORY L{ST

RESIN

AVG | SAMPL

TENS

Trace
All Trace

Ttem Select
GRAPHICS]

[File Name
NUM DATE|

Read

Ttem Select 02

MEMORY 04

[llemarv

NUM 08

00| 1548.100nm 5.00nm | -2.6dBm | 10.0dB
01

0.1nm

1| 2501

MID

MEAS

q 3 s
T
g Nl
g 3
B a1

T
T

2

3
B

Parameter

ﬁ
b
=l
Ia}
o
=
S
2
E

Remove -—)
USB Storage

File

Operation

Remove
USB Storage

FILE NAME> [\Users\w0000. wx9

FILE NAME

Zz =2° c T
= ¢

= 3

3

1

£

=

T

File
Operation

Fp1d1550. wx9

DATE & TIME

<NEW >
2016/10/20 16:22:35 // AQ6374 OPTICAL SPECTRU
2016/10/20 16:22:29 // AQ6374 OPTICAL SPECTRU

TOTAL: 3FILES

\

-3

B
— —

H

\

g 2llz o 8%
3 cllF 8| &
8|k & 8
2
2
H
&

Selecting the Save Destination and Data Format

5.

memory) or EXT (USB storage medium).

(ASCII format).

Memory

Flle Name

5
5

-

i -

) 2

) 5

| o

File Type

Z
H

cs

Ed

List

g
3
a
g

LBL CONDTN

Make
Directory
File Sort

FILE NAME]

Execute

B

\File list

Press the Memory soft key and specify a save destination of INT (internal

Press the File Type soft key and specify a data format of BIN (binary) or CSV
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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 # 2016 Oct 25 15:23 =

Mermory
WRITE : MEMORY NO.00 TO FILE
INT EXT|
MEMORY LIS —

T
RESIN [A

File Name

3481000 5 000 5.6d8m 10,008 0inm 250t ki EAs ] — Selected memory

Cursor number
UP DOWN|

Y

FILE NAME > [\USers\w0000. wx9 ]

FILE NAME I DATE & TIME I
WO0001. WX9 <NEW FILE>
dfb1d005. Wx9 2016/10/20 16:22:35 // AQ6374 OPTICAL SPECTRU
Fp1d1550.wx9 2016/10/20 16:22:29 // AQ6374 OPTICAL SPECTRU
W0000. Wx9 2016/10/25 12:14:16 // AQ6374 OPTICAL SPECTRU

TOTAL: 4FILES

Entering the Name of the File to Be Saved
If you do not set a file name, the file will automatically be assigned a name using a serial
number or date.
For creating a directory and sorting the file list, see the page 7-9.

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.

4
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10. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

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.

WRITE : MEMORY NO.00 TO FILE

[YOKOGAWA # 2016 Oct 25 15:23 = ‘
MEMORY LIST
N

NG|  CENTER

Sets the file name

1548.100nm 5.00nm

File Name
03 Cursor
o Moves the cursor
05 —————

Creates a directory

FILE NAME > [\USers\w0000. wx9

FILE NAME I DATE & TIME I j_ i i
WO0001. WX9 <NEW FILE> FILE NAME Sorts the flle IISt
dfb1d005. Wx9 2016/10/20 16:22:35 // AQ6374 OPTICAL SPECTRU
Fp1d1550.wx9 2016/10/20 16:22:29 // AQ6374 OPTICAL SPECTRU
W0000. Wx9 2016/10/25 12:14:16 // AQ6374 OPTICAL SPECTRU

TOTAL: 4FILES 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.

YOKOGAWA 4 2016 Oct 25 15:23 =

'WRITE : MEMORY NO.00 TO FILE

MEMORY LIST
NO[  CEWTER SPAN REFLVL | [VLSCL | RESLN [AVG | SAMPL SENS ATTR File Name

File Type

2 le gl & -3

I - [Eill

e |2 T
2 s <]

LBL CONDTN|
v Make
Directory
FILE NAME> [\Users\w0000. wx9 ]
File Sort
FILE NAME [ DATE &TIME [ [ABEL/PROGRAM NAME | e o
WO001. Wx9 <NEW FILE: F1l F NAME
dfb1d005. Wx3 2016/10/20 16:22:35 // AQ6374 OPTICAL SPECTRU
Fp1d1550. wx9 2016/10/20 16:22:29 // AQ6374 OPTICAL SPECTRU Execute
WO0000. WX9 2016/10/25 12:14:16 // AQ6374 OPTICAL SPECTRU
]
TOTAL: __ 4FILES 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. PressFILE.
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.

A
MEMORY LIST |
N A

Remove
USB Storage

File list
[YOKOGAWA 4 2016 Oct 25 12:16 =
Write Memory
READ : FILE TO MEMyﬁv NO.00
INT EXT)
Read FILE NAME> [\Users\dfb1d005. wx9 ]
FILE NAME T DATE & TIME T EL/PROGRAM NAME
dTb1d005. wx9 2016/10/20 16:22:35 AQ6374 OPTICAL SPECTRU
Fp1d1550. wx9 2016/10/20 16:22:29 // AQ6374 OPTICAL SPECTRU
Ttern Select WO000. Wxd 2016/10/25 12:14:16 // AQ6374 OPTICAL SPECTRU Cursor
GRAPHICS] UP DOWN|
File Name
NUM DATE
|:| TOTAL. 3FILES |:|

File
Operation

File Sort
FILE NAME]
Ex:

F:ead

M

Memory 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. 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.
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You can also press the File Sort soft key to sort the files. For more information,
see page 7-9.

YOKOGAWA 4 2016 Oct 25 12:1, !

Memory
READ : FILE TO MEMORY NO.00
INT EXT|

FILE NAME> [\Users\dfb1d005. wx9 ] ‘

FILE NAME T DATE & TIME T LABEL/PROGRAM NAME
dfb1d005. wx9 2016/10/20 16:22:35 AQ6374 OPTICAL SPECTRU
Fp1d1550. Wx9 2016/10/20 16:22:20 // AQ6374 OPTICAL SPECTRU Cursor
WO000. X9 2016/10/25 12:14:16 // AQ6374 OPTICAL SPECTRU
UP DOWN|

TOTAL: 3FILES |:|

A
MEMORY LIST |
NO CENTER

SR
[oiv) [ File Sort
1548.100nm 5.00nm __-3.6dBm 2 MID MEAS
FILE N

Exex

— File sort

Read

Return

LIk
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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.

YOKOGAWA 4 2016 Oct 25 12:16

READ : FILE TO MEMORY NO.00

=]
z
3
H
3

=
&
m
3

FILE NAME> [\Users\dfb1d005. wx9 ]

FILE NAME T DATE & TIME T EL/PROGRAM NAME
dfb1d005. wx9 2016/10/20 16:22:35 AQ6374 OPTICAL SPECTRU
Fp1d1550. Wx9 2016/10/20 16:22:20 // AQ6374 OPTICAL SPECTRU
WO000. X9 2016/10/25 12:14:16 // AQ6374 OPTICAL SPECTRU
TOTAL: _ 3FILES

anil

v
MEMORY LIST

] m )
3 g T
g HIE
3 gl|F &

gl|m 5
=
H
2
&

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 ¢ 2016 Oct 25 12:16 =
Memory
READ : FILE TO MEMORY NO.00
INT EXT]
FILE NAME> [\Users\dfb1d00s. wx9 ]
FILE NAME I DATE & TIME [ TABEI/PROGRAM NAME |
dFb1d005. wxa 2016/10/20 16:22:35 AQ6374 OPTICAL SPECTRU
Fp1d1550. wx9 2016/10/20 16:22:29 // AQ6374 OPTICAL SPECTRU ursor
Ww0000. Wx9 2016/10/25 12:14:16 // AQ6374 OPTICAL SPECTRU
WN
TOTAL: 3FILES

v
MEMORY LIST |

File Sort
FII F NAMF|
Execute

Read
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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): .WX9
CSV (ASCIl 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.
When Auto File Name is set to NUM
File name:  WXXXX.CSV (or .WX9)
XXXX is a serial number from 0000 to 9999
When Auto File Name is set to DATE
File name:  Wyyyymmdd_hhmmss.CSV (or .WX9)
yyyymmdd: Year (Gregorian) month day
hhmmss: Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

* The date/time used when file names are assigned based on the date through remote
commands or program commands is the date/time when the file is created.

» 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.
1#$%&()-

0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ"
abcdefghijkimnopgrstuvwxyz{}

Data Format
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.

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.

IM AQ6374-01EN 7-17
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7.3 Saving/Loading Displayed Data

CSV Data Format

CSV data is saved in the following format.

74CSV

/I AQ6374 OPTICAL SPECTRUM ANALYZER // Header

35
"CTRWL",1551.330000
"SPAN", 5.000000
"START WL",1548.830000
"STOP WL",1553.830000
"WLFREQ", 0
"REFL",+12.9
"LSCL",10.0
"RESLN",0.050

"AVG", 1

"SMPLAUTO", 1
"SMPL", 501
"SMPLINTVL",0.0100
"MID"

"MEAS"

"LSUNT",0
"NMSKH","OFF"
"RESCOR",0
"SMOOTH",0
"MEASWL",1
"SWPSPD",0
"MODELNAME","AQ6374"
"CHGPT", 0
"RESCALO_0", 9711
"RESCALO_1", 337
"RESCALOQ_2", -523654
"RESCAL1_0", 9672

"RESCAL1_1", 0
"RESCAL1_2", 0
"CORESIZE", 0

[TRACE DATA]
1548.8300, -52.596
1548.8400, -52.642

1553.8300, -49.871

Header
73CSV

Measurement condition parameters

Waveform data

File header

/I AQ6374 OPTICAL SPECTRUM ANALYZER // Label (57 characters)

35

No. of measurement condition parameters

Measurement Condition Parameters

"CTRWL",1551.330000
"SPAN", 5.000000
"START WL",1548.830000
"STOP WL",1553.830000
"WLFREQ", 0

"REFL",+12.9
"LSCL",10.0

Center wavelength

Span

Measurement start wavelength
Measurement stop wavelength

Horizontal axis scale mode

(0: wavelength mode, 1: frequency mode)
Reference level

Main level scale

7-18
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7.3 Saving/Loading Displayed Data

"RESLN",0.050
"AVG", 1
"SMPLAUTO", 1

"SMPL", 501
"SMPLINTVL", 0.0100
"MID"

"MEAS"

"LSUNT", 0
"NMSKH","OFF"

"RESCORE",0
"SMOOTH", 0
"MEASWL", 1

"SWPSPD", 0

"MODELNAME", "AQ6374"

"CHGPT", 0

"RESCALO_0", 9711
"RESCALOQ_1", 337
"RESCALQ_2", -523654
"RESCAL1_0", 9672
"RESCAL1_1",0
"RESCAL1_2",0
"CORESIZE", 0

Main level scale

Measurement resolution

Averaging times

Sampling points setting mode

(0: MANUAL, 1: AUTO, 2: SMPL INTVL)

The number of sampling points for measurements
Measurement sampling interval

Measurement sensitivity

Measurement identifier

Vertical axis scale mode (0: dBm, 1: dBm/nm)
Noise mask setting

(NMSKV:VERTICAL, NMSKH:HOLIZONTAL)
Resolution correction setting (0: OFF, 1: ON)
Smoothing function setting (0: OFF,1: ON)
Wavelength in the air or in a vacuum

(0: AIR, 1: VACUUM)

Sweep speed (0: 1x, 1: 2x)

Model name

Point where the order of diffraction changes from 2nd
to 1st.

(if the order of diffraction does not change,

-1: measure all using 2nd order light,

0: measure all using 1st order light)

Resolution effective value correction coefficient
Resolution effective value correction coefficient
Resolution effective value correction coefficient
Resolution effective value correction coefficient
Resolution effective value correction coefficient
Resolution effective value correction coefficient
Fiber core size setting

(0: Standard mode, 1: Large core size fiber mode)

The reference level and main level scale are saved to one of the following depending on
the vertical scale.

Vertical Axis Scale Save Format Description
LOG “REFL” *** * Reference level
“LSCL"*** * Level scale
Linear “REFL"*** * Reference level
“LSCL" x** * Level scale
“BASEL" **** ** Base level
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 xrxx xk Base level
DB/km “REFL” *** * Reference level
“SSKM” ** * Level scale
“OFSKM?” *** * Offset level
“LENG” ** xxx Optical fiber length
% “REFL”*** * Reference level
“SSPS” ki Level scale
“SMINP?” *** * Base scale

IM AQ6374-01EN
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7.3 Saving/Loading Displayed Data

Measurement Sensitivity
The data below is saved as measurement sensitivity depending on the measurement

sensitivity type.

Format

Measurement Sensitivity Type

"NORM-HOLD"
"NORM-AUTO"
"NORMAL"
"MID"

"HIGH 1"
"HIGH 2"
"HIGH 3"
"MID_SW"
"HI1_SW"
"HI2D_SW"
"HI3D_SW"

NORM/HOLD
NORM/AUTO
NORMAL

MID

HIGH 1 (CHOP OFF)
HIGH 2 (CHOP OFF)
HIGH 3 (CHOP OFF)
MID (SWITCH ON)
HIGH1 (SWITCH ON)
HIGH2 (SWITCH ON)
HIGH3 (SWITCH ON)

Note

If Peak Hold is selected in pulse light measurement mode, a P- is added to the front of the data

above. Similarly, if Ext Trigger Mode is selected, an E- is added.

7-20
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7.3 Saving/Loading Displayed Data

Measurement ldentifier
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 "C+DL" C+D(LIN) ["NORM A" NORMALIZE A
"MAXH" MAX HOLD |"C-DL" C-D(LIN) |"NORM B" NORMALIZE B
"MINH" MIN HOLD |"D-CL" D-C(LIN) |"NORM C" NORMALIZE C
"RAVG" ROLLAVG ['D+EL" D+E(LIN) |"CVFT A" ** CURVE FITA
"A-B" A-B(LOG) "D-EL" D-E(LIN) |"CVFT B"** CURVE FITB
"B-A" B-A(LOG) "E-DL" E-D(LIN) |"CVFT C"** CURVE FITC
"A+B" A+B(LOG) |"C-F" C-F(LOG) ["CVFTPKA"**  PK CURVE FIT A
"A-BL" A-B(LIN) "F-C" F-C(LOG) |"CVFTPKB"** PK CURVEFITB
"B-AL" B-A(LIN) "E-F" E-F(LOG) |"CVFTPKC"** PKCURVEFITC
"A+BL" A+B(LIN) "F-E" F-E(LOG) |"PWRNBW A" ** Power NBW A
"1-K(A/B)" ¥k wxkk 1 K(AIB) "C+F" C+F(LOG) |"PWRNBW B" ** Power NBW B
"1-K(B/A)" Frwk wxkk 1 K(BJA) "E+F" E+F(LOG) |"PWRNBW C"** Power NBW C
"C-D" C-D(LOG) |"C+FL" C+F(LIN) ["PWRNBW D" ** Power NBW D
"D-C" D-C(LOG) ["'C-FL" C-F(LIN)  ["PWRNBW E"** Power NBW E
"D-E" D-E(LOG) |"F-CL" F-C(LIN)
"E-D" E-D(LOG) [|"E+FL" E+F(LIN)
"C+D" C+D(LOG) |"E-FL" E-F(LIN)
"D+E" D+E(LOG) |"F-EL" F-E(LIN)

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 Rk S5 (CR)(LF) - Wavelength value and level value (LOG) of first point
ek k¥ 2%5(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 Ex2***(CR)(LF) Wavelength value and level value (LINEAR) of final point

IM AQ6374-01EN
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7.4  Saving/Loading Displayed Data(All Trace)

Procedure

Waveform data displayed by the instrument (all completely-measured trace data) can be
saved to or loaded from USB storage media.

A 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

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.

Saving all trace data

Selecting the Method of Automatically Setting the File Name
Select the method of automatically setting the file name by referring to page 7-6.

Setting the file type of files to save to All Trace
1. Pressthe 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.

YOKOGAWA ¢ 2016 Oct 25 12:17 =
Write Trace Write Memory
WRITE : ALL TRACE TO FILE
P TRACE LIST INT ExXT)
Read [All Trace e TR CENTER [S/EAI@] REFLVL H’s—laﬂl RESLN AVG [ SAMPL SENS ATTR File Name i
‘ J A [1548.100nm 5.00nm | -3.6dBm 10.0d8 [0.1nm 1| 2501[MID MEAS ’Tr‘ace L|St
B | 357.410nm | 10.42nm | -3.6dBm | 10.0dB [0.05nm 1| 10421|MID MEAS | |
Ttem Select S Trom Salact C |1150.000nm |110.00nm | -3.6dBm | 10.0dB [Inm 1| 5501|NORM/AUT |MEAS ——
Y D (1150.000nm |110.00nm | -3.6dBm | 10.0d8 [1nm 1| 5501|NORM/AUT MEAS
GRAPHICS] ALL TRACE. E [1150.000nm |110.00nm | -3.6dBm | 10.0dB [inm 1| 5501|NORM/AUT |MEAS
S v F [1150.000nm |110.00nm | -3.6dBm | 10.0dB [inm 1| 5501|NORM/AUT MEAS
Graphics Auto G [1150.000nm |110.00nm | -3.6dBm | 10.0d8 |inm 1|  5501|NORM/AUT |MEAS
File Name File Name =
NUM DATE NUM DATE
FILE NAME> [\USers\A0000.csv. ]
|:| e Frs
<NEW FILE>
Remove -—) Remove - Make
USB Storage USB Storage
File File File Sort
Operation Operation
FILE NAM
|:| - J ‘ ‘
File List
Ttermn Write
E3 )
|:| femm ‘ ‘ ‘ - - LREMH
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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).

= ] T FE B =z
5|, ®f| g ! g
2lla w| 85 p
sl|R gl| & M= 8
i H
z 2 |
m
&G |

Entering a file name (when saving to an arbitrary file name)
If you do not set a file name, the file will automatically be assigned a name using a
serial number or date.

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 appeatr.

8. Enter a file name according to the instructions in section 3.3.

Press the Done soft key. The file name is entered, and you are returned to the
previous screen.

YCHOGANA 2016 Oct 25 12:

WRITE : ALL TRACE TO FILE
THACE LIST

INT EXT|

|

File Name REFLVL AV EHPT EN: ETTIC
dom 1| 2501[mMiD MiEAS l <
-3.6dBm 1| 10421|MiD MEAS
-3.6dBm 1| ssm MEAS )
-3.6dBm 1| s5m MEAS
-3.6dBm 1| s5m MEAS
-3.6dBm 1| s5m MEAS
-3.6d8m 1 s5m MEAS Talete
i =} ] §@aer
Brooo |

lake
Directory

CICIG G]G0 e L - )]
3522363 00 2 3 Y Y O
(@]le JCe JLe L) DD IR
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write
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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 4 2016 Oct 25 12:17

Memory
'WRITE : ALL TRACE TO FILE
TRACE LIS ExTj
CENTER

T INT
SPEN REFLVL | IVLSCL| RESIN [AVG | SAMPL | SENS ATTR
[/otv] /oW File Name
1548.100nm 5.00nm | -3.6dBm | 10.0dB |0.inm 2501 [MID MEAS

357.410nm | 10.42nm | -3.6dBm | 10.0dB [0.05nm 10421 |MID MEAS

]
E

1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm 5501 NORM/AUT |MEAS
1150.000nm  [110.00nm | -3.6dBm | 10.0dB |inm 5501 NORM/AUT |MEAS

1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm 5501 |NORM/AUT |MEAS
v

FILE NAME> |\USEY‘5\AUUUU.(SV ]
Make
Directory
File Sort
Execute
]
TOTAL: 1FILES Return

Loading all trace data
Setting the file type of files to load to ALL TRACE

5501 NORM/AUT |MEAS
5501 NORM/AUT |MEAS

amMmoo oD

File Name

DATE & TIME
<NEW FILE>

1

1. Pressthe 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 Read soft key. The file list is displayed on screen.

File list
YOKOGAWA ¢ 2016 Oct 25 12:20 =
Write Trace Write Memory
READ : FILE TO ALL TRACE
INT EXT|
Read [All Trace Read FILE NAME> ‘\UsErs\AUUUl.Csv |
L ‘ FILE NAME

Ttern Select
GRAPHICS] L

,,,,, Graphics (Auto

File Name File Name
NUM DATE| NUM DATE|

Remove -
USB Storage
File
Operation
TOTAL: 1FILES

v

ALIL1NNENR

‘ ‘ ‘ ‘ TRACE LIST
TR[ CENTER SFAN REFIVL | LYLSCL | RESLN |[AVG | SAMPL | SENS ATTR
f/o1v] [/on]

A [1548.100nm | 5.00nm | -3.6dBm | 10.0d8 |0.inm 1] 2501|MID MEAS

8 | 357.410nm | 10.420m | -3.6d8m | 10.0d8 [0.05nm 1| 10421|MD MEAS

C 1150.000nm |110.00nm | -3.6d8m | 10.0d8 [1nm 1| 5501 NORM/AUT |MEAS e
D |1150.000nm [110.00nm | -3.6dBm 10.0d8 |1nm 1| 5501|NORM/AUT |MEAS Read

€ [1150.000nm |110.00nm | -3.6d8m | 10.0d8 [1nm 1| 5501|NORM/AUT |MEAS

F [1150.000nm |110.00nm | -3.6d8m | 10.0d8 [1nm 1| 5501|NORM/AUT |MEAS

G |1150.000nm [110.00nm | -3.6dBm 10.0d8 |1nm 1| 5501|NORM/AUT |MEAS

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 int (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.

YOKOGAWA 4 2016 Oct 25 12:20,

=
o
3
]
32

READ : FILE TO ALL TRACE

=
E]
m
3

FILE NAME> [\USers\A0001.CSV ]

TOTAL: 1FILES FILE NAME| Sortlng files
v
TRACE LIST

TR[  CENTER SPAN REFIVL | LVLSCL | RESLN [AVG | SAMPL SENS ATTR

eV /o]
A [1548.100nm 5.00nm | -3.6dBm | 10.0d8 [0.1nm 1| 2501|MID MEAS
B | 357.410nm | 10.42nm | -3.6dBm | 10.0dB |0.05nm 1| 10421|MID MEAS
C |1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
D [1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
E [1150.000nm [110.00nm | -3.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
F |1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1| 5501|NORM/AUT |MEAS
G |1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1] 5501|NORM/AUT |MEAS Return

ALIELERRED

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

2]

returns to the previous menu. 2
=

= «Q

YOKOGAWA 4 2016 Oct 25 12:20 = =
Memory —

READ : FILE TO ALL TRACE (@)

INT EXT| o]

FILE NAME> [\USers\0001.csv ] 9-
>

«Q

O

QD

—

QD

File Sort

TOTAL: 1FILES
Ad Execute
TRACE LIST
TR[  CEWTER SPAN REFVL | [VLSCL | RESLN [AVG | SAMPL SENS ATTR
/o1v] [/o1v]

A [1548.100nm 5.00nm | -3.6dBm | 10.0dB [0.1Inm 1| 2501[MID MEAS
B | 357.410nm | 10.42nm | -3.6dBm | 10.0dB |0.05nm 1| 10421 |MID MEAS
€ [1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1|  5501|NORM/AUT MEAS
D [1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1| 5501|NORM/AUT [MEAS
E [1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1| 5501|NORM/AUT [MEAS
F [1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1| 5501|NORM/AUT [MEAS
G |1150.000nm |110.00nm | -3.6dBm | 10.0dB |inm 1|  5501|NORM/AUT [MEAS

ALIEINNNED
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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.
When Auto File Name is set to NUM
File name:  AXXXX.CSV
XXXX is a serial number from 0000 to 9999
When Auto File Name is set to DATE
File name:  Wyyyymmdd_hhmmss.CSV
yyyymmdd: Year (Gregorian) month day
hhmmss: Hour (24 hours) minute second
(Date/time when the file list was updated)

Note

* The date/time used when file names are assigned based on the date through remote
commands or program commands is the date/time when the file is created.

* 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.
1#$%&()-

0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ"
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.

7-26
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7.4 Saving/Loading Displayed Data(All Trace)

CSV data format
CSV data is saved in the following format.

73CSVG
/IAQ6374 OPTICAL SPECTRUM ANALYZER //
[MEAS SETTING]

| Measurement conditions at the last measurement (Measl])

[TRACE SETTING]

Trace settings
WRITE/FIX/CALC etc., presence/absence of measured data

[TRACE A]

| TRACE header information

[TRACE G]

| TRACE header information

[TRACE DATA]
TrA(WL), TRA(LEVEL)[LOG].........., TrG(WL), TrG(Level)[LIN]

dkkk dokk dokk kkk okokk hkk Skk Sokk [ kok
AN ST .

Waveform, level
(TRACE G)

Waveform, level | [Waveform, level
(TRACEA) (TRACE B)

Header
73CSVG
/I AQ6374 OPTICAL SPECTRUM ANALYZER //

Measurement condition parameters

Header

Measurement
condition parameters

Measured data

File header
label (57 characters)

Measurement conditions of each trace, measurement conditions when files were saved,

and trace settings are saved.
[MEAS SETTING] section:
[TRACE SETTING] section:

Measurement settings when files were saved
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 AQ6374-01EN
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7.5 Saving/Loading Setting Data

Procedure

A

A

Selecting the Method of Automatically Setting the File Name

The measurement conditions set on the instrument and soft key set statuses are saved

in bi

nary 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'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.

Select the method of automatically setting the file name by referring to page 7-6.

Setting the Type of the File to Be Saved to Setting

1.
2.
3.

Press FILE.

previous stage.

Write

Read

ik

Ttem Select

Write

|

i
i
3

Ttem Select

ﬁ
Z
o

Remove
USB Storage

Operation

I I
) @
z 2"
ZZ0|2
3 z 3 g
A [E]
3 g
L il @

Rermove
USB Storage

TE
BE
z 25
E&
<3
=k
5
m ‘

File
Operation

B

aLil

Press the Item Select soft key. The soft key menu switches.

Press the Write soft key. The file list is displayed.

Press the Setting soft key. SETTING is selected, and the screen returns to the

| YOKOGAWA 4

2016 Oct 25 13:25

WRITE : SETTING TO FILE

FILE NAME> [\USers\s0000. sx9

|| [File Name

DATE & TIME

NEW FILE>

ake
Directory

Write

TOTAL: 1FILES

B m ) Z| 4
g £, 2| 25 :
3 gl|g ¢ 3
glm § S
£ :
E |l L |8
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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.

=]
[
3
Fl
3

=
&
m
3

Write

AREE ;
g gy ol g5 ;
3 5;55‘ £
3 H
z 2 il
z
=
Ak

Entering the Name of the File to Be Saved
If you do not set a file name, the file will automatically be assigned a name using a serial
number or date.
For creating a directory and sorting the file list, see the page 7-9.
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.
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.

[YOKOGAWA # 2016 Oct 25 13:25 =

WRITE : SETTING TO FILE

FILE NAME> [\USers\s0000, sx9 | | e name

Sets the file name

Pl st Sorts the file list

Creates a directory

FILE NAME|

TOTAL: 1FILES Return
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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.

YOKOGAWA 4 2016 Oct 25 13:25

'WRITE : SETTING TO FILE

FILE NAME> [\Users\s0000. sx8 ]

FILE NAME D;

ATE & TIME
NEW FILE>

Make
Directory

Execute

Write

TOTAL: 1FILES

g 7 =

£ LI & = 3

? 0 A e 3o
g Q=
ik I8

Setting the Type of the File to Be Loaded to Setting

1. PressFILE.
2. Press the Item Select soft key. The soft key menu switches.

3. P