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Foreword
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1st Edition : August 2008 (YK)

Thank you for purchasing the AQ6370B Optical Spectrum Analyzer. This instrument
enables high speed measurement of the optical properties of LD and LED light sources,
optical amps, and other devices. To improve ease of use, it includes mouse-based user
operation and a brand-new zoom function.

This user’s 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 two manuals for the AQ6370B including this one. Read them
along with this manual.

Manual Title Manual No. Description

AQ6370B Optical Spectrum Analyzer IM 735302-01E This manual. Explains all functions
User’s Manual and operating procedures of the
(Vol 1/2) AQ6370B except remote control and

program functions.
AQ6370B/AQ6375 Optical Spectrum IM 735302-17E Explains functions for controlling the

Analyzer Remote Control instrument with communication
User’s Manual commands and program functions.
(Vol 2/2)

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 Electric Corporation is strictly prohibited.

A warranty sheet is included. It cannot be reissued. After reading the sheet, keep it in
a safe location.

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

Adobe, Acrobat, and PostScript 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.

1st Edition: August 2008

All Rights Reserved, Copyright © 2008 Yokogawa Electric Corporation
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Checking the Contents of the Package

After opening the package, check the following items before beginning use. If any of the
contents are incorrect, missing, or appear to be abnormal, please contact your Yokogawa
dealer or representative.

AQ6370B Main Unit
Check that the model and suffix code on the name plate on the rear of the instrument
match those of your order. When contacting the dealer from which you purchased the
instrument, please give them the instrument number.

MODEL Suffix Code Description
735302 Optical Spectrum Analyzer AQ6370B
Power cord -D UL/CSA standard power cord (part no.: A1006 WD),
maximum rated voltage: 125 V
-F VDE standard power cord (part no.: A1009WD),
maximum rated voltage: 250 V
-R AS standard power cord (part no.: A1024WD),
maximum rated voltage: 250 V
-Q BS standard power cord (part no.: A1054WD),
maximum rated voltage: 250 V
-H GB standard power cord (complies with the CCC)
(part no.: A1064WD), maximum rated voltage: 250 V
Options IFC AQ9447 (FC) connector adapter (for optical input)
/SC AQ9447 (SC) connector adapter (for optical input)
/ST AQ9447 (ST) connector adapter (for optical input)
/IRFC AQ9441 (FC) universal adapter (for calibration light source
output)
/RSC AQ9441 (SC) universal adapter (for calibration light source
output)
/RST AQ9441 (ST) universal adapter (for calibration light source
output)
/B5 Built-in thermal printer

* No. (Instrument Number)
Please contact your nearest Yokogawa representative.

Accessories
Part Name Quantity
Power cord (with 3 to 2 prong adapter) 1
User’s manual 1
Remote control user’s manual 1
Printer roll paper (with /B5 option) 1

Accessories (Sold Separately)

Part Name Model/Part Number Specifications

AQ9447 connector adapter 810804602-FCC FC type (for optical input)
810804602-SCC SC type (for optical input)
810804602-STC ST type (for optical input)

AQ9441 universal adapter 813917321-FCC FC type (for calibration light source output)
813917321-SCC SC type (for calibration light source output)
813917321-STC ST type (for calibration light source output)

Printer roll paper B9988AE Lot size is 10 rolls, 10 meters each
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Safety Precautions

This instrument is an IEC safety class I(provided with terminal for protective earth
grounding). The general safety precautions described herein must be observed

during all phases of operation. If the instrument is used in a manner not specified in
this manual, the protection provided by the instrument may be impaired. Yokogawa
Electric Corporation assumes no liability for the customer’s failure to comply with these
requirements.

The following symbols are used on this instrument.

A Danger, Refer to the user's manual.

This symbol appears on dangerous locations on the instrument which require
special instructions for proper handling or use. The same symbol appears in the
corresponding place in the manual to identify those instructions.

N Alternating current

| ON(power)

O OFF(power)
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Safety Precautions

Make sure to comply with precautions below. Not complying might result in
injury or death.

A L WARNING |

* Use the Correct Power Supply
Before connecting the power cord, ensure that the source voltage matches the
rated supply voltage of the instrument and that it is within the maximum rated
voltage of the provided power cord.

e Use the Correct Power Cord and Plug
To prevent the possibility of electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA. The main power plug must be plugged into an outlet
with a protective earth terminal. Do not disable this protection by using an
extension cord without protective earth grounding.

¢ Connect the Protective Grounding Terminal
Make sure to connect the protective earth to prevent electric shock before
turning ON the power. The power cord that comes with the instrument is a
three-prong type power cord. Connect the power cord to a properly grounded
three-prong outlet.

¢ Do not Impair the Protective Grounding
Never cut off the internal or external protective earth wire or disconnect the
wiring of the protective earth terminal. Doing so poses a potential shock hazerd.

* Do not Operate with Defective Protective Grounding or Fuse
Do not operate the instrument if the protective earth or fuse might be defective.
Make sure to check them before operation.

¢ Reference light source output light
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.

¢ Do not Operate in an Explosive Atmosphere
Do not operate the instrument in the presence of flammable liquids or vapors.
Operation in such environments constitutes a safety hazard.

* Do not Remove Covers
The covers should be removed by YOKOGAWA's qualified personnel only.
Opening the cover is dangerous, because some areas inside the instrument
have high voltages.

e Laser Class 1
This unit complies with “Class 1M laser product” defined in “IEC60825-1 , 2001”.
Never look at the optical output connector or the top end of the optical fiber
connected to the optical output connector while the infrared light is being output.
If the infrared light output is observed at a distance of 100mm or less from the
infrared light emitting part by means of optical method (loupe, magnifying glass,
microscope, etc.), this may cause eye injury. The infrared light cannot be seen.
However, if the infrared light enters your eye(s), this may cause eye injury and

the eyesight to be ruined excessively.
I ——
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Safety Precautions

Safety Precautions for Laser Products
This instrument uses a laser light source. This instrument is a Class 1 laser product
as defined by IEC 60825-1 Safety of Laser Products-Part 1: Equipment Classification,
Requirements and User’s Guide.

Laser Class 1 Label

If the laser output is observed at a distance of
100mm or less from the laser beam emitting
part by means of optical method (loupe,
magnifying glass, microscope, etc.), this may
cause eye unjury.

CLASS 1 LASER PRODUCT
(IEC 60825-1:2001)

Class Laser Type Wavelength Maximum Diameter of Numerical
Output Power Mode Field Aperture
1 EE-LED 1.55um 0.04mW 9um 0.1

Make sure to comply with the precautions below. There are limitations to the
operating environment

CAUTION

This product is a Class A (for industrial environment) product. Operation of this
product in a residential area may cause radio interference in which case the user is
required to correct the interference.

<
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IWaste Electrical and Electronic Equipment

Waste Electrical and Electronic Equipment (WEEE), Directive 2002/96/EC
(This directive is only valid in the EU.)

B This product complies with the WEEE Directive (2002/96/EC) marking
requirement. This marking indicates that you must not discard this electrical/

electronic product in domestic household waste.

Product Category
With reference to the equipment types in the WEEE directive Annex 1, this

product is classified as a “Monitoring and Control instrumentation” product.

Do not dispose in domestic household waste. When disposing products in the EU,

contact your local Yokogawa Europe B. V. office.

vi

IM 735302-01E



Conventions Used in This Manual

Safety Markings

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

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

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

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

CAUTION Calls attentions to actions or conditions that could cause light injury to
the user or damage to the instrument or user’s data, and precautions
that can be taken to prevent such occurrences.

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

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

I eTe-Lo [I[g- 3 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.

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

Notations Used in the Procedures

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

Unit

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

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

Preparing for Measurement

Installing the Instrument P Section 3.1
Turning the Power ON/OFF P Section 3.4
Wavelength Calibration » Section 3.7
. J

|.

Setting Conditions and Measuring

Auto Sweep Setting and Measurement P Section 5.1

Other Settings » Section 5.2 to 5.11
Measurement Start (Sweep) » Section 5.12
External Trigger Measurement » Section 5.15

Synchronous Sweep Measurement » Section 5.17

Waveform Display

|.

Waveform Display p Section 6.1 to 6.4
Displaying Calculated Waveforms p Section 6.5
Marker Display P Section 6.8
Searching P Section 6.12
| J

|.

Waveform Analysis
Waveform Analysis p Section 7.1 t0 7.9
GO/NO-GO Judgment p Section 7.12

Saving Display Data and Printing Out

Storage Media p Section 8.1
Saving Data ) Section 8.2 to 8.8
Internal Printer(Optional) P Section 4.6
| J
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Chapter 1 Part Names and Functions

1.1  Front Panel

Front Panel

ooa
ooo

unfun Jun ] (ein|
| OO0 &

Oi

No.

o N o o

10
1
12

Name
LCD display

Soft key section

FUNCTION section

DATA ENTRY section

POWER

USB1.1 interface
UNDO/LOCAL
HELP

COPY

FEED
OPTICAL INPUT
CALIBRATION OUTPUT

1" 12

Function

Displays measured waveform, measurement conditions,
measurement values, etc.

Used to execute the functions assigned to the soft keys on
the right side of the LCD display

Used to enter settings pertaining to all measurements
(sweep, measurement conditions, data analysis, and various
functions)

Used for measurement condition parameter input, label
input, etc.

Used to start and shut down the instrument.

Used to connect USB storage media

See the following table(1.3 Panel keys and Knobs)

Used to check the contents of the soft key menu displayed
on the screen.

Used to make hard copies of the screen through the internal
printer (optional)

Used to feed recording paper

Optical input connector

Reference light source optical output connector used for
alignment adjustments and wavelength calibration

IM 735302-01E
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Rear Panel

Rear Panel

= 2O 00N O O

- O

Name
GP-IB1

GP-IB2
TRIGGER IN

TRIGGER OUT

ANALOG OUT

MAIN POWER
Power cord connector
SERIAL

ETHERNET

VIDEO OUT (SVGA)
KBD

Function

GP-IB port for controlling this unit through an external
computer

GP-IB port that allows this unit to serve as a system
controller on the GP-IB bus for controlling an external device

Input connector for synchronous signals for the synchronous
measurement function with the Tunable Laser Source
Output connector for synchronous signals for the
synchronous measurement function with the Tunable Laser
Source

Analog output

Used to turn the main power ON/OFF

Connect the power cord to this connector

RS-232 interface

Ethernet Interface (10/100BASE-TX)

Analog RGB video signal (SVGA-compliant) interface
External keyboard interface (PS/2)
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1.3

Panel Keys and Knobs

FUNCTION Section

FUNCTION

ICENTER' I SPAN | ILEVEL |

I SWEEP | I Z00M |

| SETUP I |DISPLAY| | TRACE |

PEAK
IMARKER' ISEARCH' IANALVSIS'

| USERl |MEMORY| | FILE |

[rowee] [srsrn]

'OREMOTE

E = & =

The FUNCTION section contains 17 function keys and 4 auxiliary keys. When you press
a function key, information about the function is displayed on the soft key menu located
on the right side of the LCD display.

SWEEP
The SWEEP key contains functions related to sweeping. When you press the SWEEP
key, the soft key menu for sweeping appears.

CENTER

The CENTER key contains functions related to setting the center wavelength and center
frequency for measurements. The soft key functions change depending on whether the
screen display mode is wavelength display mode or frequency display mode.

SPAN

The SPAN key contains functions pertaining to settings for the wavelength span or
frequency span being measured. The soft key functions change according to whether the
screen display mode is wavelength display mode or frequency display mode.

LEVEL
The LEVEL key contains functions related to level axis settings.When you press the
LEVEL key, the soft key menu for setting reference level appears.

SETUP
The SETUP key contains functions related to measurement condition settings.

ZOOM

The ZOOM key contains the zoom function, which allows the user to freely enlarge or
reduce a measured waveform in order to check a small area of the measured waveform,
or to check the overall waveform.

This key is used to set the waveform enlarged/reduced display conditions.

DISPLAY
The DISPLAY key contains functions related to screen display.This key is used to set the
screen to upper/lower 2-split display mode (split mode).

TRACE
The TRACE key contains functions related to trace mode settings.

MARKER
The MARKER key contains functions related to markers.

PEAK SEARCH
The PEAK SEARCH key contains functions for searching for peaks and bottoms in
measured waveforms.

ANALYSIS
The ANALYSIS key contains functions related to measured waveform analysis.

IM 735302-01E
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1.3 Panel keys and Knobs

MEMORY

The MEMORY key contains functions for writing the contents of the active trace to the
unit’s internal memory. When you press the MEMORY key, the traces and memory list
screen (soft key menu) are displayed. A memory number may be entered in the DATA
ENTRY section, or selected using the rotary knob or arrow keys.

FILE
The FILE key contains functions for saving and loading waveform data, program data,
and the like to and from USB storage media (USB memory/HDD).

PROGRAM
The PROGRAM key contains the soft keys related to program functions for controlling
measurements through a program.

SYSTEM
The SYSTEM key contains system-related functions such as monochromator adjusting
optical alignment, wavelength adjustment, hardware setup, and setting initialization.

ADVANCE
The ADVANCE key contains functions related to template function settings.

USER

Frequently used soft keys can be registered on the soft key menu in the USER key.
Registering frequently used soft keys in the USER key allows you to execute frequently
used functions in a small number of steps.

COPY/FEED

The COPY key is used to output the measurement screen to the internal printer or a file.
When you press the COPY key, the measured waveforms and lists displayed on the
screen are output to the internal printer or a file.

The FEED key is used to feed printer paper. Paper feeding continues as long as you hold
down the FEED key.

UNDO/LOCAL
The key's function changes depending on the status of the instrument when the UNDO/
LOCAL key is pressed. The following table shows the key's functions.

Status of Instrument Function

UNDO action is allowed If the UNDO key is pressed after changing parameter
settings, changing or deleting data, etc., the previous
action (change, deletion, etc.) is canceled and the state
preceding that action is restored.

During user key registration If the UNDO key is pressed during user key registration,
registration mode is canceled and the soft key menu
which appeared when the SYSTEM key was pressed is|
displayed again.

During remote control by Changes the state from the remote state back to the
external PC (Remote light is on)| local state. The remote light turns off.

HELP

When you press the HELP key, a soft key menu of the currently displayed screen is
displayed explanations.

Soft keys for selecting the “MORE INFO” which indicate additional information are
displayed by some soft keys in HELP screen.

IM 735302-01E



1.3 Panel keys and Knobs

DATA ENTRY Section

DATA ENTRY

This unit allows you to enter measurement conditions and various other parameters
through the DATA ENTRY section. Three different entry methods can be used in the
DATA ENTRY section, the rotary knob, the arrow keys, and the numeric keypad.

Rotary knob

When you press a soft key which has a parameter, the current setting is displayed in
the parameter entry window. Turning the rotary knob raises or lowers the numeric value
shown in the parameter entry window (turn clockwise to increase and counterclockwise
to decrease), and the internal setting changes at the same time.

Note that if the COARSE key is on (lamp on), the numeric value increase/decrease step
will be larger.

Arrow keys (A, V)

Pressing the A key has the same effect as turning the rotary knob clockwise. Likewise,
pressing the ¥ key has the same effect as turning the rotary knob counterclockwise.
Holding an arrow key down for 0.5 second or longer activates auto-repeat.

If the multi-marker function has been selected, the arrow keys can be used to scroll the
marker value display in the data area.

COARSE Key

You can raise the digit of settings being entered or the increase/decrease step for
numerical values.

Each time you press this key the setting toggles between ON and OFF. When ON, the
lamp lights.

Numeric keypad

You can enter numerical values directly into the parameter input window by pressing
keys of the numeric keypad.

After you have pressed a parameter soft key to display the current setting in the
parameter display area, you can press a numeric keypad key to display the numeric
keypad input area including the entered numeric value.

If the value entered with the numeric keypad is not in the allowed value range, the
nearest allowed value will be set.

MmM/ENTER Key and nm/ENTER Key

Enters values input using the numeric keypad or the parameter input window.

Use one or the other key if entering a parameter value with a particular unit.

If a parameter does not have a unit associated with it, you can use either the ym/ENTER
key or the nm/ENTER key.

BACK SPACE Key

Use this key if you make an error when inputting values with the numeric keypad. The
last entered (right-most) character is removed, allowing entry of the correct character.
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 it to the
condition preceding numeric keypad input.
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1.4

LCD Screen
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Function
Data area
Measurement conditions area

(Displayed when any of the measurement conditions are changed.)

Displays level axis scale per DIV

(Displayed when measurement is not correctly carried out.)

Displays reference level

Label area (56 characters)
Displays wavelength resolution
Displays measurement sensitivity
Displays averaging times

Displays the number of measurement samples

Displays date and time
Displays each trace status

Z00M I S| (Only displayed when ZOOM function is used)

Displays the statuses of main settings (When a setting is ON, its display is depressed, or
is displayed with white on black background if the display colors are black and white.)

Displays wavelength axis scale per DIV
Displays sweep status

(RPT=Repeat; SGL=Single; STP=Stop)
Displays soft key menu

(Displays markers and data analysis results.)

21

22
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1.4 LCD Screen

19
20
21

22

Parameter display area

Parameter input area

OVERVIEW display screen

(Only displayed when ZOOM function is used.)
Displays sub-scale

IM 735302-01E
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Chapter 2  Functions

21 System Structure

System Structure

External trigger input

Analog output

Built-in printer
(optional)

Splitter cable @

PS/2 mouse

f PS/2 mouse

Video signal output —~
trigger output

00000000

PS/2 keyboard

GP-IB2 interface

=

H @
USB storage USB mouse
medium

Control target

GP-IB2 interface
RS-232 interface
Ethernet interface

Control target
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Measurement

Alignment Adjustment <<See section 3.6 for the operating procedure>>

This function allows adjustment of the optical axis of the instrument’s built-in
monochromator (spectroscope).

The instrument’s optical performance is not guaranteed until the alignment adjustment
function has been executed. Failure to perform this adjustment can result in distortion

of measured waveforms. After alignment adjustment has been executed, wavelength
calibration is also subsequently performed automatically. If you are using the instrument
for the first time or using it after it has been severely shaken while being moved, perform
the alignment adjustment procedure after warm-up ends.

Wavelength Calibration <<See section 3.7 for the operating procedure>>

Wavelength calibration can be performed using the internal reference light source or an
external light source.

Auto Measurement <<See section 5.1 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 1200-1670 nm.

The measurement conditions that are set automatically are as follows.

1. Span (SPAN)

2. Center wavelength (CENTER)

3. Reference level (REF LEVEL)

4. Resolution (RESOLUTION)

Other measuring conditions (sensitivity, averaging times, number of sampling points,
and interval settings) are set to their defaults. The horizontal and vertical axes of the
displayed spectrum waveform are zoomed to an appropriate degree.

Single Sweep <<See section 5.12 for the operating procedure>>

This function executes a single sweep or forcibly stops a sweep operation.

Repeat Sweep <<See section 5.12 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 5.12 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).

Synchronous Sweep <<See section 5.17 for the operating procedure>>

This function links the turnable laser source connected to the GP-IB2 port with the sweep
of the instrument. By synchronizing sweep with the turnable laser source, measurement
of high resolution and optical dynamic ranges can be obtained when measuring the
wavelength loss characteristics of optical filters, optical fiber gratings, and other items.

2-2
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2.2 Measurement

Higher resolution can be obtained since the wavelength resolution is being determined
by the spectral line width of the tunable laser source. Also, since the tunable laser source
scarcely outputs any other components than the measuring wavelength, and as the noise
light which comes out faintly is being totally cut except for the section corresponding to
the resolution range of this equipment, an extremely high optical dynamic range can be
acquired.

This instrument can execute synchronous sweep with the following tunable laser
sources.

* AQA4321 Series Tunable Laser Source

+ AQ2200-136 Tunable Laser Source

One-Action Keys <<See section 5.4 to 5.6 for the operating procedure>>
This is the general name for a key that uses data from the active trace waveform (the
currently displayed waveform) to set measurement conditions.
Setting conditions requires that a waveform is displayed for the active trace.

One-Action Key Name Description

PEAK — REF LEVEL Sets the peak level of the measured waveform of the active trace
as the reference level.

MARKER— REF LEVEL Sets the moving marker level as the reference level.

PEAK—CENTER Sets the peak wavelength 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—MEAS 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.

MKR 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.

MKR L1-L2 -ZOOM SPAN  Sets spacing between line markers 1 and 2 for sweep width of
zoom display.

Switching between Vacuum Wavelength and Air Wavelength

<<See section 5.2 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 5.2 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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2.2 Measurement

Averaging <<See section 5.10 for the operating procedure>>

This function performs multiple measurements and displays the average values.

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

Power Density Display <<See section 7.4 for the operating procedure>>

The power per 1 nm is called the power density.

The level axis of the AQ6370B 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 density (dBm/nm, mW/nm, yW/nm, nW/nm, pW/nm).

In the case of power 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 density display
are shown below:

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

Power 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
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.

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

External Trigger Measurement <<See section 5.15 for the operating procedure>>
This function performs measurement in synchronization with an external trigger signal.
The SMPL TRG IN terminal is an input terminal on the TTL level and in positive/
negative logic (which can be set by the <EXT TRIGGER SETTING> key). The SMPL
TRG IN terminal is an input terminal for TTL level, positive/negative logic signals. The
measurement points (wavelength/frequency) are incremented each time edges of input
external trigger signals are detected. Thus, sweeping stops when a number of external
trigger signals equaling the specified number of sampling points is input. (However,
when the REPEAT sweep is performed, the sweep will be repeated until the STOP key is
pressed or until trigger signals are no longer input.)

The delay time (from the time when a trigger signal is detected until the time when the
sampling is performed) specific to the instrument is about 20 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 key of the EXT TRIGGER SETTING
key, the 0.0 us to 1000.0 us range can be set in units of 0.1 ps.

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

Sweep Trigger <<See section 5.15 for the operating procedure>>
This function performs a single sweep measurement based on an externally input trigger
signal.
The instrument starts a single sweep measurement by allowing sweep trigger signals on
the TTL level and in negative logic to enter the TRGGER IN terminal at the back of the
instrument.
The signal logic of the sweep trigger input signals is fixed to negative logic, which cannot
be changed.
The pulse width of sweep trigger signals must be 5 ms or more.
The action when entering a sweep trigger is the same as that for the SWEEP key or
SINGLE key.
The sweep trigger function detects sweep trigger signals by polling in certain cycles.
Thus, the time after a sweep trigger signal is input until the sweep starts will fluctuate in
the range of 5 ms.

Trigger Output <<See section 5.16 for the operating procedure>>
This function outputs trigger signals from the trigger output terminal on the rear panel of
the instrument (only during sweeping).
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2.2 Measurement

Analog Out <<See section 5.18 for the operating procedure>>

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

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

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

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

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

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

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

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

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

-30 <=REF -17 dBm or more

* At wavelength 1450 to 1620 nm

ANALOG OUT Output Specifications

Output saturation voltage +6 V or more
Offset voltage (including noise) +5 mVp-p
Bandwidth 10 kHz or more
Load 1 kQ or more
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2.3

Zoom

Overview

Trace

Waveform Display

<<See section 6.1 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.

<<See section 6.1 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.

<<See section 5.11 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 6.2
* FIX mode Section 6.2
* MAX/MIN HOLD mode  Section 6.3
* ROLL AVG mode Section 6.4
* CALCULATE mode Section 6.5

The following explains each of the modes.

WRITE Mode

Waveform data are written during sweeping.

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

FIX Mode

Fixes the data; does not write waveform data.

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

IM 735302-01E
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2.3 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 6.6 for the operating procedure>>
This function is one of the trace CALCULATE modes. It normalizes and displays the
trace data.

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

Curve Fit <<See section 6.7 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 6.7 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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2.3 Waveform Display

Marker Functions <<See section 6.8 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.

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 6.8, “Displaying Markers.”

Displaying Line Markers

Split Display

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 6.8, “Displaying Markers.”

<<See section 6.9 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.

IM 735302-01E
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2.3 Waveform Display

Noise Mask <<See section 6.10 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 6.12 for the operating procedure>>

Sets a moving marker at the waveform peak (maximum level value) or bottom (minimum
level value), and displays that value. You can also search for the next peak or bottom.
There is also an auto search function that automatically performs peak/bottom searches
each time sweeping is performed. It is very useful for purposes such as observing peak/
bottom level changes during repeat sweeping.

210
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2.4 Analysis

Spectrum Width Analysis <<See section 7.1 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 7.2 for the operating procedure>>
With notch width measurement, it is possible to measure pass band width / notch
width from the measured waveform of a filter with V-character type or U-character type
wavelength characteristics.

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

Device Analysis <<See section 7.3 and 7.4 for the operating procedure>>
Light source parameters can be analyzed from the measured waveform of each light
source (DFB-LD, FP-LD, LED).

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

waveform.

FP-LD and LED TOTAL POWER Measurement
Optical power can be measured by integrating the measured waveform level
measurements.

PMD Measurement <<See section 7.6 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 7.7 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 7.8 for the operating procedure>>
Measurement can be performed of the optical amp gain and noise figure from measured
waveform of the signal light going into the optical amp, as well as the measured
waveform of the output light leaving the optical amp.
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2.4 Analysis

Optical Filter Characteristics Measurement

<<See section 7.9 for the operating procedure>>
Optical filter characteristics can be measured from the measured waveform of the light
input to the optical filter from the light source, as well as from the measured waveform
light output from the optical filter.
Analysis can be performed not only on optical filters with only one mode, but also multi-
mode WDM filters.

Measurement of Level Fluctuations in Single-Wavelength Light

Template

<<See section 7.11 for the operating procedure>>
This function is used to measure changes over time in the level of a specific wavelength
level. The sweep width is set to 0 nm, and measurement of the single-wavelength light is
taken. The horizontal axis is the time axes. It is useful for purposes such as optical axis
alignment when a light source is input to an optical fiber.

<<See section 7.12 for the operating procedure>>
The template function compares preset reference data (template data) with a measured
waveform. In addition, if a function for displaying the target spectrum (target line) on the
measurement screen is used, the target spectrum can be referenced while adjusting the
optical axis of an optical device.

The following three templates are provided.
* Upper limit line

* Lower limit line

» Target line

Go/No Go Judgment <<See section 7.12 for the operating procedure>>

The Go/No Go test function compares the active trace waveform against reference data
(template data) preset by the user, and performs a test on the measured waveform (Go/
No Go test).

The template function can be used effectively in situations such as pass/fail tests on
production lines.

Analysis between Line Markers

<<See section 7.13 for the operating procedure>>

You can specify an analysis range with line markers. Analysis is performed in the range
outlined by the two line markers.

Analysis in the Zoom Area <<See section 7.13 for the operating procedure>>

You can specify the zoomed area as the analysis range.

For example, there is a zoom area power measurement function. This function calculates
totalized power between display scales. It is effective for purposes such as ASE
evaluation on optical amplifiers.

212

IM 735302-01E



2.5 Other

Using the USB Mouse <<See section 4.2 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 9.1 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 9.2 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 9.3 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.

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

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

IM 735302-01E
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Chapter 3

Preparing for Measurement

3.1

Installing the Instrument

A

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.

CAUTION

* Do Not Apply Shock to the Instrument
non-horizontal orientation, and do not drop the instrument from a height of 2 cm
or more. This can adversely affect the accuracy of the internal monochromator
and inhibit performance. Take great care when transporting the instrument, and
use packaging with a shock absorbing capacity that is greater than or equal to
the packaging used upon shipment from the factory.
Never use inferior packaging materials that are unable to sufficiently absorb
vibrations and shocks occurring during transport. This can adversely affect the
accuracy of the internal monochromator and inhibit performance.

* When unpacking
When the instrument is packaged in a box and moved, prevent condensation by
allowing sufficient time for the instrument to acclimatize before removing it from
the box.

. _________________________________________________________________________________________________________________|

Installation Conditions

Install the instrument so that the following conditions are met.

Flat Horizontal Location

Place the instrument in a stable location that is flat in all directions. If the instrument is
used in an unstable or angled surface, the accuracy of the internal monochromator can
be compromised.

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.

Well Ventilated Location

Ventilation holes are present at the sides and rear of the instrument. To keep the
internal temperature from rising, always maintain a gap of 200 mm or more between the
ventilation holes and the installation surfaces.

IM 735302-01E
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3.1 Installing the Instrument

Also be sure to maintain sufficient clearance for connecting measurement cables, and
opening and closing the cover of the built in printer.

— | I .
oogo
20 cm or = @ 20 cm or r2m(1’.)t;.(r;n or
more BEB8 o oo|| more —

l————————
ooQ ooao
ooo 299

00000000

ul

7 7

Ambient Temperature and Humidity
Ambient temperature: 5-35°C
Ambient humidity: 80% RH or lower (no condensation present)

Note

Condensation may occur if the instrument is moved to another place where the ambient
temperature is higher, or if the temperature changes rapidly. In such cases, allow sufficient time
for the instrument to adjust to the ambient temperature before use.

When the instrument is packaged in a box and moved, prevent condensation by allowing
sufficient time for the instrument to acclimatize before removing it from the box.

Do Not Install the Instrument in the Following Places
» Dangerous locations where flammable or explosive gasses, vapors, or dust is present,
or where the possibility of explosions or fires exists.
* In direct sunlight or near heat sources.
* Where an excessive amount of soot, steam, dust, or corrosive gas is present.
» Location where mechanical vibration is high.
* In an unstable place.

General Handling Precautions

* Do Not Place Anything on Top of the Instrument
Never stack instruments or place any other objects on top of the instrument,
especially those containing water. Doing so can lead to malfunction.

* Take Proper Care When Carrying the Instrument
The instrument should always be carried by two people. Hold the instrument by the
handles on the sides of the case. The instrument weighs approximately 19 kg. Take
precautions against injuries when carrying it. Also, always turn the power switch
OFF, remove the power cable, and confirm that no other cables are connected
before carrying the instrument.

e Clean the Instrument Properly
When removing dirt from the case or operation panel, disconnect the power to the
circuits under test and the instrument, remove the instrument’s power cord from the
power outlet, then wipe gently with a clean, dry cloth. Do not use volatile chemicals
since this might cause discoloring and deformation.
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3.2

Attaching the Connector Adapter

Attach the optional connector adapter before using the instrument.

A WARNING.

Always turn the power OFF before replacing the connector adapter. 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.

Nofte
A different connector adapter is used for OPTICAL INPUT and CALIBRATION OUTPUT. Make

sure not to use the wrong connector adapter.

Attachment Procedure

1. Confirm that the power is OFF.
2. Open the optical connector cover at the front of the instrument.

3. Clean the ferrule edge of the optical I/0 section using a swab soaked with a small
amount of pure alcohol.

4. Insert the connector adapter all the way in.

5. Push the connector adapter’s lock lever down.
The adapter has been attached correctly if the groove in the lock lever interlocks with the
latch pin of the optical input/output section.

Removal Procedure

1. Confirm that the power is OFF.
2. Turn the connector adapter’s lock lever up. The lock lever’s lock is released.
3. Pull the connector adapter all the way out.
4. Close the optical connector cover at the front of the instrument.
Optical input Connector
section adapter
Ferrule Lock lever
%
AT
il
]
?‘__
/ Attached
Panel Latch pin
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3.2 Attaching the Connector Adapter

CAUTION

« As there may be dust adhering to calibration output, be sure to clean it before
attaching the connector adapter.

» Do not exhale or blow compressed air into the monochromator from the optical
input. Doing so may allow dust or other materials to enter the monochromator,
adversely affecting its optical performance. Also, if debris is adhering to the
optical components inside the monochromator when a strong light source is
input, the monochromator may be damaged.

»  When attaching or removing the connector adapter, carefully insert it
perpendicularly to the ferrule so as not to damage the ferrule end.

» Moving the connector adapter to the right or left or inserting it forcefully can
damage the ferrule or the connector adapter.

Explanation

Types of Connector Adapter

The connector adapter for internal reference light output (AQ9441) comes in the following
three types.

—

SC type

Optical Connectors Types
The instrument can use FC, SC, or ST type optical connectors.

§\Cap <2 \
N

FC type optical . SC type optical
connector connector
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3.3 Connecting a Communication Interface

Connecting the Mouse
You can use a USB or PS/2 mouse.

Supported USB Mouse

The instrument can support a USB HID Class Ver. 1.1 compliant mouse (with wheel).

Connections
The USB mouse is connected to the USB interface on the front panel of the instrument.
1. Confirm that MAIN POWER switch on the rear panel is OFF.

2. Orient the USB mouse connector in the proper direction so that it is perpendicular
to the USB port on the front panel, and insert it into the port.

Nofte

e There are two USB ports, but do not connect a mouse to each port at the same time.
» In addition to a mouse, you can connect a USB storage device.

Supported PS/2 Mouse
The PS/2 wheel mouse by Microsoft® Corporation is recommended for this instrument.

Connections
The PS/2 mouse is connected to the KBD interface (PS/2 terminal) on the rear panel of
the instrument through the keyboard.

1. Confirm that the MAIN POWER switch on the rear panel is OFF.

2. Orient the keyboard with the PS/2 mouse terminal to match the direction of the
connector, then connect to the KBD interface on the rear panel.

3. Connect the PS/2 mouse to the PS/2 terminal on the keyboard.

Nofte
The default for the PS/2 terminal is the keyboard. To attach a PS/2 mouse directly without going

through the keyboard requires a splitter cable.

For instructions on using the mouse, see section 4.2.
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3.3 Connecting a Communication Interface

Connecting a Keyboard
You can connect a keyboard for entering file names, comments, and other items. Also,
the functions and settings 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.

Supported Keyboards
The instrument supports any 101 English keyboard.

Connections
Connect the keyboard to the KBD connector (PS/2 terminal) on the rear panel of the
instrument.
1. Confirm that the MAIN POWER switch on the rear panel is OFF.

2. Orient the PS/2 keyboard to match the direction of the connector, then connect to
the KBD connector on the rear panel.

— KBD connector

For information on operations using the keyboard, see section 4.2.
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3.3 Connecting a Communication Interface

Connecting a USB Storage Device

Supported USB Storage Devices
The instrument supports USB memory (USB card adapters).
You cannot use a USB storage device not recognized by the instrument. If the USB
storage device’s drive is partitioned, only the primary partition (F:) is recognized. If there
are two or more USB storage devices, only the first connected device is recognized.

Connections
Connect the USB storage device to the USB connector on the front panel of the

instrument.
USB connector <\ :
Removing

See section 8.1. (Using the REMOVE USB STORAGE soft key.)

CAUTION

Do not remove the USB storage device or turn the power OFF while the USB
storage device access indicator is blinking. This can damage the data on the device
or the device itself.

Connecting with Other Devices
You can use the GP-IB, RS-232C, or Ethernet interface to connect other external
instruments to the AQ. For details, see the user’'s manual of the relevant instrument.

Notfte

When connecting a GP-IB instrument such as an external computer, or a CRT or other display
to the instrument, always turn OFF the power to the instrument and the instruments to be
connected first. Leaving the power ON while making connections can damage the equipment.
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3.4 Turning the Power ON/OFF

Before Connecting the Power
Take the following precautions before turning on the power supply. Failure to do so can
result in electric shock or damage to instruments.

» Before connecting the power cord, ensure that the power supply source voltage
matches the rated supply voltage of the instrument and that it is within the
maximum rated voltage of the provided power cord.

» Check that the instrument’s power switch is OFF before connecting the power
cord.

« To prevent the possibility of electric shock or fire, always be sure to use the
power cord supplied for the instrument by YOKOGAWA.

» Make sure to implement protective earth grounding to prevent electric shock.
Connect the instrument’s power cord into a three-prong electrical outlet with a
protective grounding terminal. The AC outlet must be of a three-prong type with
a protective earth ground terminal.

» Do not use an extension cord without protective earth ground. Otherwise, the
protection function will be compromised.

» Use an outlet that is compatible with the accessory power cord, and be sure to
connect protective grounding. Do not use the instrument if the power outlet does

not provide appropriate protective grounding.
. _________________________________________________________________________________________________________________|

Preparing to Turn ON the Power
The AQ6370B has a MAIN POWER switch for turning the main power ON/OFF, and a
POWER switch for starting and shutting down the instrument. The POWER switch is a
push-button switch; press once to turn it ON and press again to turn it OFF.

e Confirm that the MAIN POWER switch on the rear panel of the instrument is OFF.

e Make sure the voltage of the power outlet matches the instrument’s supply
voltage.

e Before replacing a fuse, always turn the MAIN POWER switch OFF and remove
the power cord from the power outlet.

CAUTION

Do not input a strong light source to the instrument when turning the power ON. If a
strong light source is input, the optical section can be damaged.
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3.4 Turning the Power ON/OFF

Power On and Screen Display

1. Connect the power cord to the power cord connector on the back side of the

instrument.
Protective
grounding 3-prong outlet
terminal
|
N
2 @,
/
3-2 prong adapter Power cord
(Japan only) (accessory)

2. Turn ON the MAIN POWER switch on the rear panel of the instrument. The
POWER switch on the front panel of the instrument lights orange.

3. Press the POWER switch on the front panel of the instrument. The color of
the switch turns from orange to green. The operating system starts up, and
initialization of the instrument begins.

s T

The initialization screen appears, and the internal initialization process starts. STEP
1/9 through STEP 9/9 are displayed in the lower right part of the screen to indicate
the progress of initialization.

CAUTION

Do not press the POWER or MAIN POWER switches while initialization is in
progress.
Doing so can cause malfunction.
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3.4 Turning the Power ON/OFF

If initialization finishes successfully, a message appears prompting you to execute
wavelength calibration and alignment adjustment.

YOKOGAWA ¢
H EETH e
vaeet CaL1BRATION
a0
Va3
wand
o - Hils=,
THERS CONDITION
[ STop: 1700, 009 center:1150.000m  span: 1100, B |
[@.0==0 rees: [[L000nm _sews: [ORIAANTO ] ave:[ 1] swei:[ GEOL(AITAD
18.8 — — ——

For this instrument to mest its seecifications, a Wavelenath
Calibraticn and an Optical Aligmment Adjustment must be performed.
Please perform according to the suidslines below.

1] |- Wavelensth Calibration |
1dﬂé?“ Bl P werform a Wavelenoth Calibration after a 1-hour warm-up and

before starting a measuremsnt. Unless the Wavelensth Calibration
rrrrr is carried out, the wavelength accuracy of this instrument cannot |-----
be guarantesd.

3801 - Optical Aligment Adjustment
An Optical Aliegnment Adjustment should be performed after this
instrument has besn moved or recsives a shock or an imeact, ||
or tempsrature changes in the opsrating enviromment.
Please perform the Optical Alignment Adjustment after
58,8 a l-hour warm-up. e
After an Optical Aligmment Adjustment, a Wavelength Calibration
Will be performed automatically.

e

o
o

58,
609, AOA rm (1158, 000 rm 110, @@} rm.o 1700, 008w

The contents of the message are as follows.
For this instrument to meet its specification, a Wavelength Calibration and an
Optical Alignment Adjustment must be performed. Please perform these operations
according to the guidelines below.

ey
%
Z
&
in
o

Wavelength Calibration
Perform wavelength calibration before starting measurement (a warm-up of one
hour is also required prior to measurement). Unless the Wavelength Calibration
is carried out, the wavelength accuracy of the instrument cannot be guaranteed.

Alignment Adjustment
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. See section 3.6 for details on the alignment adjustment
operation, and 3.7 for wavelength calibration.

Note

» The instrument “remembers” measurement conditions, selected soft keys, waveforms being
displayed, and other information. When the power is turned ON, the state of the instrument
prior to the last shut down is restored. When the power is turned ON for the first time, the
instrument starts up in the factory default state.

» If an abnormality occurs in memory or another part of the instrument part way through the
initialization process, “STEP @/9” is displayed and the process stops (where @ is a number
from 1 to 9). If this happens, the instrument requires servicing. Please contact your nearest
dealership or sales representative immediately.

Explanation

Screen when the instrument was not shut down
If the shutdown procedure was not performed after the previous session, the following
message appears after start up.
Failure to properly shut down the instrument can result in damage to the monochromator.
When turning OFF the power, always perform the shut down procedure.
Press any key to clear this message.

YOKOGAWA 4~ (063708 OPTICAL SPECTRUM AMALYZER ~~ 2088 Jul
¥ B v-vn: [ TR
. 2
WG The unit was not shutdown properly.
YO This might cause a monochromator problem.
YO0 P lease follow the shutdown procedure described in the manual.

<HERS CorbTTrom

STapT: 1100.008m  orop: 1600.E08 _cenrer:1350.000m _ span: 500.8mm

24 14:28

|
ColIBRATION
oPT ICAL
AL1GNMENT
7

7 (@ Aeo res: [1 A0 rm  sens: HITZSW ave:[ 1] swe_:[5EOBT EITO)
.ul ——

[For this instrument to meet its specifications, a Wavelensth
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3.4 Turning the Power ON/OFF

Turning the Power OFF

1.

Press the POWER switch on the front panel of the instrument. A shut down
confirmation message is displayed along with the YES and NO soft keys.

Press the YES soft key. The message, “AQ6370B is shutting down. Please wait...”
appears, and shut-down begins. If you do not wish to shut down, press the NO
soft key. The screen returns to the original soft key menu.

After the POWER switch changes from green to orange, turn OFF the MAIN
POWER switch on the rear panel of the instrument.

CAUTION

Do not cut the power to the instrument with the MAIN POWER switch on the rear
panel when an operation is in progress. The operating system configuration file will
not be backed up, possibly resulting in malfunctions upon start up the next time the
instrument is turned ON. Always use the above procedure to shut down.

You can also shut down the instrument using panel keys and soft keys.

1.

o AW

Press SYSTEM.

Press the MORE soft key three times. The SYSTEM 4/4 screen is displayed.
Press the SHUT DOWN soft key.

Press the YES soft key. Shut down begins.

After the POWER switch changes from green to orange, turn OFF the MAIN
POWER switch on the rear panel of the instrument.
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Nofte

If for some reason the instrument fails to shut down normally, hold down the POWER switch

SHUT DOWM |
Are vou sure ?

More 472 J

for approximately four seconds or longer to force standby mode. Note that the operating system

configuration file will not be backed up, possibly resulting in malfunctions upon start up the next

time the instrument is turned on.
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3.5 Connecting the DUT

Procedure

Connecting Optical Fibers

1.
2.
3.

Clean the tip of the optical fiber with a fiber cleaner.
Open the instrument’s optical input connector cover.

Connect the optical fiber’s optical connector to the optical input connector on the
instrument.

CAUTION

Before connecting an optical fiber to the instrument, make sure that the start-up
initialization process has finished. If a strong light source is input during start-up,
the optical section can be damaged.

Be sure to clean the tip of the optical fiber’s optical connector before connecting.
Do not try to forcefully attach the optical fiber’s optical connector with the plug
inserted at a slanted angle. Doing so may damage the instrument’s optical
connector’s components or the connector itself.

Before connecting the input light, make sure that it does not exceed the
AQ6370B’s maximum rated level. If input light exceeding the maximum rated
level is introduced, the optical section may be damaged.

Slanted (angled) PC-type optical connectors cannot be used with the instrument.
Forcefully connecting a slanted (angled) PC-type optical connector may damage
the equipment. Always use optical fibers with a physical contact (PC) type
optical connector.

Press the optical connector hard against the cleaning surface of the special
cleaner to clean it. If it is not pressed hard against the cleaning surface, it may
not be possible to properly clean the optical connector.

Connecting the DUT (Light Source)

4.

Clean the top of the optical connector on the other end of the optical fiber with a
fiber cleaner.

Connect the optical connector on the other end of the optical fiber to the optical
connector on the DUT.

Measuring System

AQ6370B

Light source

Optical fiber
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3.6 Alignment Adjustment

A WARNING.

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

Procedure

1. Turn the power to the instrument ON. Turn ON the MAIN POWER switch and
press the POWER switch. For instructions on turning the power ON and OFF, see
section 3.4.

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

AQ6370B

O

O0o00000

SM optical fiber

/(9.5/125 um)

3. Press SYSTEM. The soft key menu is displayed.
4. Press the OPTICAL ALIGNMENT soft key.
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5. Press the EXECUTE soft key. Alignment adjustment is automatically executed.
Adjustment finishes a few minutes thereafter, and you are returned to the original
screen.

6. Press the CANCEL soft key to cancel alignment adjustment partway through the
process.
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3.6 Alignment Adjustment

Notfte

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 has been executed, wavelength calibration is also performed automatically

inside the instrument.

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

the state prior to execution of the alignment adjustment.

Explanation

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

Limitations on Wavelength Resolution
The maximum wavelength resolution for the instrument is 0.020 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 optical fibers
with thicker core diameters are used.
Setting a resolution value finer than those shown in the table below will simply result in
an inaccurate measurement level without improving resolution.

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

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

Summary of usable optical fiber types and usage limitations

Optical Fiber Type

Obtained Wavelength

Absolute Level

Resolution (in nm) Accuracy

Type Core Diameter

SM 5 0.020 NG
SM 9.5 0.020 OK
Gl 50 0.050 NG
Gl 62.5 0.050 NG
Sl 50 0.050 NG
Sl 80 0.100 NG
Sl 100 0.200 NG
Sl 200 0.500 NG
Sl 400 1.000 NG
Sl 800 2.000 NG

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

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

lessen the level inaccuracy.
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3.7

Wavelength Calibration

A

Procedure

Wavelength Calibration Using the Internal Reference Light Source

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.

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 section 3.4.

N

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

w

Press the SYSTEM key. The soft key menu is displayed.
Press the WL CALIBRATION soft key.
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5. Press the BUILT-IN SOURCE soft key.

6. Press the EXECUTE soft key. Wavelength calibration is executed. 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.

Note

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

ends.

calibration with the internal reference light source.
(Readjustment required. Contact your nearest Yokogawa representative.)

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

If the wavelength error of the instrument is outside of +5 nm, you cannot perform wavelength

IM 735302-01E
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3.7 Wavelength Calibration

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

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

Connecting the External Light Source

1. Turn the power to the instrument ON.
Press the MAIN POWER switch and press the POWER switch.
For instructions on turning the power ON and OFF, see section 3.4.

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

AQ6370B
Light source
/[ \
|-
g O
(]
[]
[]
[~ O
|
= ol [

Optical fiber

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

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

For Laser Type Light Sources

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

6. Select the laser wavelength value using the rotary knob or the arrow keys. The
allowed wavelength range is 600—1700 nm.

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

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

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

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

6. Select the gas cell absorption line wavelength value using the rotary knob or the
arrow keys. The allowed wavelength range is 600—1700 nm.

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

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

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

Using the Instrument’s Internal Calibration Wavelength Value

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

7. Press the soft key corresponding to the appropriate wavelength value.

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

9. Press the CANCEL soft key during wavelength calibration to cancel the
wavelength calibration process.
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It is not necessary to perform calibration on multiple wavelengths. If calibration is performed on
multiple wavelengths, only the results from the final calibration are applied.
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3.7 Wavelength Calibration

Calibration Table
Editing the User Calibration table. (Wavelength)

1. Press SYSTEM.

2. Press the WL OFFSET TABLE soft key. The wavelength calibration table appears
along with a soft key menu for editing calibration values.

3. Press arrow soft keys to move the cursor to the wavelength to be edited, then
press the WL EDIT soft key. A screen for entering numerical values is displayed.

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

5. Press ENTER.

Nofte

Normally, it is not necessary to use this function.

Editing the User Calibration table. (Level)

1. Press SYSTEM.

2. Press the LVL OFFSET TABLE soft key. The level calibration table appears along
with a soft key menu for editing calibration values.

3. Press arrow soft keys to move the cursor to the wavelength to be edited, then
press the LEVEL EDIT soft key. A screen for entering numerical values is
displayed.

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

5. Press ENTER.

Nofte

Normally, it is not necessary to use this function.

IM 735302-01E
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3.8 Important Points During Measurement

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

Limitations on Wavelength Resolution

The maximum wavelength resolution for the instrument is 0.020 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 optical fibers
with thicker core diameters are used.

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

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

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

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

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

Summary of usable optical fiber types and usage limitations

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

Type Core Diameter

SM 5 0.020 NG

SM 9.5 0.020 OK

Gl 50 0.050 NG

Gl 62.5 0.050 NG

SI 50 0.050 NG

Sl 80 0.100 NG

SI 100 0.200 NG

Sl 200 0.500 NG

Sl 400 1.000 NG

SI 800 2.000 NG
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3.8 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.

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

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

Level error (dB)

0.101 0.102 0.103 0.104 0.105 0.106 0.107 0.108 0.109 0.110

Numerical Aperture

Absolute Level Accuracy

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

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.

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

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

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

IM 735302-01E
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3.8 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.

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 HIGH 1-3 and
CHOP MODE can be set to CHOP or SWITCH in order to reduce the effects of the stray
light.

YOKOGAWA @ /2 4063108 OPTICAL SPECTRUN ANALYZER /-

OKOGAWA ® / FOBTOE OPTICAL SPECTRUM ANALYZER /.
T TV

veoo
b

‘7‘:1 . — e v ESEOTEITON
Y s

s by

5 5

) A - M i ke

[ En e R

Waveform with CHOP MODE OFF CHOP MODE set to SWITCH

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| Short-duration If the measurement duration
are performed. The first sweep|measurement can be taken |is long, it is influenced by
measures the stray light with stray light removed. temporal changes in the
SWITCH component, and high dynamic measured light.

measurement is possible
through subtraction.

Stray light suppression ratio:
60 dB or more
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3.8 Important Points During Measurement

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 or use
the monochromator in a lower-humidity environment to reduce the amount of ripples.

Waveforms with Resolutions of 0.020 nm
When the resolution is set to 0.020 nm for measurements of a light source such as a
DFB laser in which with the spectral width is narrower than the instrument’s resolution,
very small spikes may occur at the skirts of the waveform. This type of spike occurs due
to characteristics of the optical block and is not an indication of any problem. Even if such
spikes occur, satisfactory performance in terms of resolution, dynamic range, and the like
can be ensured. These spikes will disappear if the resolution is set to a coarser value.
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Second-Order Diffracted Light
The monochromator in this instrument uses a diffraction grating, and when light in a
certain wavelength range is input, a “grating ghost” of second-order diffracted light
appears.
Therefore, it is important to understand this distinctive characteristic in order to correctly
analyze the measured results from the instrument.
The graph below shows the correlation between the wavelength displayed on screen and
the actual wavelength.
The displayed wavelength is on the horizontal axis, with the true wavelength on the
vertical axis. The solid lines in the graph indicate correspondences between displayed
and actual wavelengths. The thick solid line is the correlation with the correct light
spectrum (of course, the displayed wavelength and actual wavelength match), and
the thin solid line shows the correlation with the ghost spectrum of the second-order
diffracted light.
For example, if 633 nm light is input, a horizontal line is drawn at 633 nm on the vertical
axis, and the point of intersection on the graph of the line is the displayed wavelength.
From this, you can see that besides 633 nm, a grating ghost appears at 1266 nm.
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3.8 Important Points During Measurement

Relationship between the Wavelength Displayed on Screen and the Actual Wavelength

1800
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1200

Actual wavelength (nm)
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800 Second-order diffracted light
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Example of measurement in which second-order diffracted light appears at 1266 nm
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Chapter 4

Common Operations

4.1

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

nnnn

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 735302-01E
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4.1 Description of Soft Keys

Display Examples

LEVEL 1/2

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

REF LEVEL

** *dBm

LOG SCALE

***dB/D

LIN SCALE

LIN
BASE LEVEL
> *mW

PEAK
—REF LEVEL

AUTO
REF LEVEL
OFF / ON

LEVEL UNIT

dBm dBm/nm

Y SCALE
SETTING

LV

LEVEL

MORE 1/2

Y SCALE
DIVISION

8/10/12

REF LEVEL
POSITION

*DIV

RETURN

LEVEL 2/2

***dB/D

SUB SCALE

**.*dB/km

SUB SCAE

***%/D

o wE

AUTO
SUB SCALE

OFF / ON

SUB REF LVL
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

menu changes to the LEVEL 2/2 soft key menu,

and the key display changes to MORE 2/2.

(for display only, no keys are available).
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4.2 Using the Mouse and External Keyboard

Using the Mouse
With a connected mouse you can perform the same operations as with the instrument's
panel keys. Also, if you move the mouse pointer over the item in the menu screen that
you wish to select and click it, the instrument responds exactly as if you had pressed the
corresponding soft key. The USB mouse is connected to the USB interface on the front
panel of the instrument.
For instructions on connecting the mouse, see section 3.3.

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

CENTER
SPAN
LEVEL
SWEEP
Z00OM
SETUP
TRACE
DISPLAY
MARKER
PEAK SEARCH
ANALYSIS
USER
MEMORY
FILE
PROGRAM
ADVANCE
SYSTEM
UNDO/LOCAL
COPY
FEED
HELP

Selecting ltems
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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4.2 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 [SHIFT]+[F6] Sets trace
i ZOOM [SHIFT]+[F7] Sets display scale
FUNCTION (Settings  [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 files, file actions
PROGRAM [ALT]+[F4] Program Functions
ADVANCE [ALT]+[F5] Advanced functions
SYSTEM [ALT]+[F6] System settings
Soft keys F1to F9 F1to F9 Depends on FUNCTION menu
UNDO/LOCAL [ALT]+[F9] Local: UNDO function
Remote: Returns to the local
. state.
Auxiliary keys COPY [ALT]+[F10] Screen copy
FEED [ALT]+[F11] Feeds internal printer paper
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 [11.0] Numeric value one-step
(IUP]IDOWN]) gg?or}ﬁr?é item change, table
COARSE [ALT]+[N] Switches between fine and
coarse encoder
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4.3 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.

Nofte

« 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
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4.3 Entering Numerical Values and Strings

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

Entry Procedure

The following is an example of entering a label.
1. Press DISPLAY. The soft key menu for the screen display appears.

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

displayed.
VOHOGAWA 4
T T
ToaL Move cursor to right
oA
i
= = o o | Move cursor to left
Srant: 620.000m  svop:170P.0Anm  cenves:1150.090nn  smen:1100.8m

[0 sens: [MERAADTO ] ave: [ swri:[(EEELANTOL INseRT
: H : : : : : Insert character

10.9
= T | e
5d !

NOTSE Maskc WeBCDEFGHIJKLMNOPORSTUUWRYZ | " HE%R’ (hat, —. /1 5<=>7
OFF o8- abedefghijkimnoparstuvwxyz @0~1°_7{1} 0123456789

Delete character

QBYBEENSe khurLompr TUEYNAZR ST

AEB3TO OPTICAL SPECTRUM AMALYZER < ]
VEF
» "

|:| 18, 7 Manipulate preset word

Delete all characters

Enter characters

)
FRRRED
L e B I ol AV
8
o
H

SonE
Finalize entry

2.

DISPLA

600, 30a]rm 1158. @8@)rm 118.8@~mo 1700, gagrm |““"e=- Di dch
TR E R R EE R (o iscard changes

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

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

Nofte
» 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.
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4.4

Screen Display

Procedure

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

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

Setting the Number of Displayed Digits for Level Data

3. Press the LEVEL DISP DIGIT soft key. The digit setting menu is displayed.

4. Press the soft key corresponding to the desired number of digits.
1DIGIT Sets the number of level data display digits (below the decimal point)
to 1 digits.
2DIGIT Sets the number of level data display digits (below the decimal point)
to 2 digits.
3DIGIT Sets the number of level data display digits (below the decimal point)
to 3 digits.

forT rCAL

AL LGNMENT
™

lCAL 1ERAT 10N

W sHIFT

( . @BAnm|

=
hRN NG
OFF

BUzzER: J
LeveL pise
xxxxx

2

RenSpaReT] — Transparent
OFF

Display
lFaRDcoPY
BEVIcE
Fl LEJ ‘ ‘

zzzzzzz

Lever sHiFT|| | [neTwors

0. 00adE

L _oFFseT
TABLE

oE
SMPL TRIG)

Se3% - Changing the
COLORY
‘ ‘ Display Colors

More a0+ J [RETURN

Transparent Display
3. Continuing on from step 2, press the WINDOW TRANSPARENT OFF ON soft

RE

key. Transparent display turns ON or OFF. When ON, the parameter input window

and overview display window are displayed transparently.

Changing the Display Colors

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

setting menu is displayed.

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

The AQ6370B 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.
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coLor
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OFF] COLORL

TRIG OUTPUT|
MoDE
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User Kev
DEF1NE

AUTO oFFSET)|

OFF

11ARD_CoPY ‘ ‘

SeT cLock

MORE 24 J
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T

MoRE 24 J
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Entering the Date and Time

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

5. Press a numeric key button to enter a number.
6. 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.

4-8 IM 735302-01E



4.6 Printing Out Using the Internal Printer
(Optional)

Printer Roll Paper
The printer uses proprietary roll paper. Do not use any other kind of paper. When using
the printer for the first time, use the paper included. When the roll paper runs out, order
refills from you nearest Yokogawa branch, dealer, or sales office.

Part Number B9988AE
Specifications Thermal sensible paper, 10 m

Lot qty. 10 rolls

Handling the Roll Paper
This roll paper is thermal-sensible roll paper that changes color through a thermochemical
reaction. Therefore, please note the following.

Storage Precautions
Thermal-sensible paper that is being used starts to change color gradually at
70°C. Since it is affected by heat, humidity, light, chemicals, and other factors even when
unused or finished being used, the following precautions must be taken.
» Store the paper in a dry, cool place.
» Use the paper as quickly as possible after opening the package.
 If plastic film containing plasticizers (such as vinyl chloride film or cellophane tape)
are allowed to come into contact with the paper for long periods of time, recorded
items can fade. For example, if storing the printouts in a binder, use one made of
polypropylene.
 If using adhesive on the paper, do not use an adhesive containing alcohol, ethyl, or
other organic compounds. Discoloration can result.
* When storing printouts for long periods of time, it is recommended to make
photocopies. Due to the properties of thermal-sensible paper, recorded portions on
the paper can fade.

Usage Precautions

» Always use the proprietary roll paper supplied by Yokogawa.

» If handled with sweaty hands, fingerprints can appear, or recorded information can
be smeared.

« If you rub the surface with a hard object, heat from the friction can cause marks to
appear.

» If chemicals, oil, or other substances contact the paper, discoloration or erasure of
recorded information can occur.
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4.6 Printing Out Using the Internal Printer (Optional)

Installing Roll Paper

(3
Lock release
lever

Handle Printer cover

Roller Guide

Notfte

Open the printer cover by lifting it up by the

handle on the left side while pressing the lock

release lever in the OPEN direction.

Move the release arm in the right-front to
the MAN FEED position. Orient the roll
paper so that the inner side (not the shiny
side) faces up. Pushing the movable
holder on the left side of the roll paper bin
to the left, place the roll into the bin
right-side-first, then release the movable
holder.

Insert the edge of the roll paper evenly
between the roller and black-colored
guide, then turn the paper feed knob until
the edge of the roll paper protrudes about
10 cm from the top of the roller.

Move the release arm to the FREE position,
adjust the slack of the roll paper, then move
the release arm to the HOLD position. If the
arm is left in the FREE or MAN FEED
position, a printer error will occur, and
printing will be disabled.

Fold the printer cover down toward you to
close it. As you close the cover, feed the
paper through the paper ejection hole in the
cover. Close the cover firmly until you hear
a click.

The paper feed can be unstable immediately after the roll paper has been installed. Print out 2
or 3 screen shots before beginning normal use.

4-10
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4.6 Printing Out Using the Internal Printer (Optional)

Printing

You can output the measured waveforms displayed on screen to the internal printer.

Executing Printing

1. Press COPY. An image of the current screen is printed on the built-in printer.

Cancelling Printing
2. Press UNDO/LOCAL.

Feeding Paper

3. Press FEED. Paper feeding continues as long as you hold down the button.

Note

» If you press COPY during sweeping, sweeping stops. After printing, sweeping starts again.

» If the printer runs out of recording paper during printing or if you press COPY without
returning the release arm to the HOLD position, the following warning is displayed:
(WARNING 160 : “Printer paper empty”, WARNING 161 : “Printer head up”).

*  When printing continuously for a long period of time, the printer head can become hot,
causing printer failure. The following warning is displayed: (WARNING 164: “Printer Head
Temperature error”). If this warning appears, wait a few minutes and try again. When the
printer head cools down, the printing capability will be restored. Avoid printing continuously
for long periods of time.

IM 735302-01E 4-11
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Chapter 5 Mesurement

5.1 Auto Measurement

Procedure

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

Screen after auto sweep start value Screen after auto sweep stop

Explanation

The wavelength range of input light that can be auto-measured is 1200-1670 nm.
The following four items are set automatically, after which measurement is performed.
» Center wavelength (CENTER)
+ Sweep width (SPAN)
» Reference level (REF LEVEL)
* Resolution (RESOLUTION)

After performing one auto sweep and setting optimal measurement conditions, a repeat

sweep is made for measurement.
During the automatic setting, only the following keys are enabled: REPEAT, SINGLE,

STOP, and UNDO/LOCAL (when under remote control).

juswiainsap
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5.2 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 HORIZON SCAL nm/THz soft key. The units for the horizontal axis
switch from THz to nm, or viceversa.

1. 8@0 | 2000tz
[SENS/MODE [SENS/MODE
MNORTAAUTO) MORIM-AUTY)
sems e
1 1
o -

MEAS WL MEas W
1R NI ALR VRN
lHor1ZoN
e
THz. - I
E—— J More 102 J

Nofte
Pressing the HORIZON 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. Pressthe MEAS WL AIR VACUUM 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.

. AL I .
« If vacuum wavelength is set, is displayed at the very bottom of the screen in inverse
video.
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5.2 Horizontal/Vertical Axis Settings

Setting Up the Vertical Axis
Setting to Log Scale Display

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

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

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

4. Press ENTER.
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Setting to Linear Scale Display

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

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

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

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

Setting Units for the Vertical Axis

1.
2.

Press LEVEL.

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

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

1.

2.
3.
4

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

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

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

Reference Level Screen Position Setting (for LOG SCALE)

4.

6.
No

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

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

Press ENTER.

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

If the REF position value is larger than the number of divisions, it is forcibly reduced to the
number of divisions.
When using linear scale, the REF position is at the top (fixed to 10 divisions).
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5.2 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.)

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

Nofte
The MARKER UNIT 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.

IM 735302-01E
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5.2 Horizontal/Vertical Axis Settings

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

LIN BASE LEVEL **.*mW

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

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

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

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

For information on the REF level setting, see section 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 density)

For information on the use of dBm and dBm/nm, see “Power 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 density).

5-6
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5.3 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 6.5, “Displaying MATH Waveforms” or section 6.6, “Normalized
Display,” you can select a display waveform of differential or normalized.
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Automatic Scaling of the Sub Scale
1. Press LEVEL. The soft key menu for vertical axis settings appears.
2. Press the MORE 1/2 soft key. The soft key menu for the sub scale appears.
3. Press the AUTO SUB SCALE OFF ON soft key to select ON.

Setting the Sub Scale REF Position
1. Press LEVEL.
2. Press the MORE 1/2 soft key.
3. Press the SUB REF LVL POSITION soft key. The REF position setting screen is
displayed.
4. Enter a value using the rotary knob, arrow keys, or numeric key pad.

Nofte

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

IM 735302-01E 5-7

juswiainsap



5.3 Sub Scale

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

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

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

5. Press ENTER.

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

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

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

5. Press ENTER.

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

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

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

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

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

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

Setting the Sub Scale to Linear Display

1.
2.
3.

4.
5.

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

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

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

Press ENTER.

Setting the Sub Scale Units to %/D

1.
2.
3.

4.
5.

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

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

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

Press ENTER.

Setting the Sub Scale Lower-End Value

1.
2.
3.

Press LEVEL.

Press the MORE 1/2 soft key.

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

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

Press ENTER.

IM 735302-01E
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5.3 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 MIN

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

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

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

LENGTH **.***km

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

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

AUTO SUB SCALE OFF/ON

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

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

SUB REF LVL POSITION **DIV

(Sets the sub scale REF position.)

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

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

5-10
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5.4 Setting the Reference Level

Procedure

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

» Use the one-action key.

The following explains these procedures.

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

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

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

3. Press the REF LEVEL soft key. The reference level setting screen is displayed.
4. Enter a reference value using the rotary knob, arrow keys, or numeric key pad.
5. Press ENTER.
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The vertical axis setting is applied in real time on the waveform display.
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5.4 Setting the Reference Level

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

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

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

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

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

5. Press the soft key corresponding to the desired units. The reference level is set.
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When entered with the rotary knob or arrow keys, the reference level is set using the current
units.
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5.4 Setting the Reference Level

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

2. Pressthe PEAK -> REF LEVEL soft key. The specified reference level is
displayed, and the displayed waveform is redrawn according to the changed
reference level.
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Automatically sets the peak level of the waveform measured every sweep
as the reference level.

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

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

MIN HOLD, CALCULATE, or ROLL AVG).

When set to ON, QE; 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.
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5.4 Setting the Reference Level

Explanation

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

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

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

PEAK — REF LEVEL

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

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

MARKER— REF LEVEL

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

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

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

*  When the moving marker is OFF

» When both split screens are on HOLD
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5.5 Center Wavelength (Center Frequency) Setting

Procedure

The following are three ways of setting the center wavelength (center frequency).
* Press the CENTER WL or CENTER FREQ soft key.
* Press the START WL/STOP WL or START FREQ/STOP FREQ soft key.
» Use the one-action key (soft key).

The following explains these procedures.

Setting by Pressing the CENTER WL or CENTER FREQ 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 WL soft key for center wavelength or the CENTER FREQ 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.
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Note
» Itis 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 5.2.
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5.5 Center Wavelength (Center Frequency) Settings

Setting with the START WL/STOP WL or START FREQ/STOP FREQ Soft Key

1.

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

Setting the Start Wavelength or Start Frequency

N
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: E———

STeRT WL VOQEE:

Press the START WL soft key for start wavelength or the START FREQ 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.

YOKOGAWA ¢ 2006 Feb B8 18:12

THMEAS CONDITIONT
sTorT: BA. ABANM sTop: 1700, AABnm cenrer: 1158, ARAM span: 1100, Anm | -

@
=1
=)
=
=)
=
5

El

mEAN_ WL
SCENTER

cener

. 0a
— P e 0 res: [ O0@rm  sens: [MORIPANTD ] ave:[d]  sve: [CoDLE00OY ———
8 T S
1708, 80anm| H H 1708 . 8@rm|
EramT
Seiiren 520. eaann) Seiren
= ——
A |[ ¥ COARSE ] e e
TI8| 2] BS
= =-> | = ? 2 2 g - [0 center]
5 On o =EdN O
|:| 5
Srgas ShEas
=70
94,
600, Ba])rm BB rm 118. 80]rmo

Setting the Stop Wavelength or Stop Frequency

5.

o

N

No

Press the STOP WL soft key for stop wavelength or the STOP FREQ soft key
for stop frequency. The stop wavelength or stop frequency setting screen is
displayed.

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

Press nm/ENTER.

te
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 ins

tructions on switching the wavelength and frequency displays, see section 5.2.
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5.5 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. Press CENTER.

2. For the center wavelength setting, when using peak wavelength or peak
frequency, press the PEAK->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->MEAS 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.

Also, you can set the wavelength of the moving marker placed on the measured

waveform as the center wavelength or center frequency.
Press MARKER.

M o=

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 6.8.
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5.5 Center Wavelength (Center Frequency) Settings

Explanation

Center Wavelength

The setting range is 600.000 to 1700.000 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 50,000 to 1700.000 nm.

Stop Wavelength

The setting range is 600.000 to 2250.000 nm.

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—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 —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—-MEAS

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

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

5-18
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5.5 Center Wavelength (Center Frequency) Settings

Center Frequency
The setting range is 176.5000 to 500.0000 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 11.5000 to 500.0000 THz.

Stop Frequency
The setting range is 176.5000 to 665.0000 THz.

Nofte
*  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—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 —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—-MEAS

This key is used to set the currently set ZOOM scale (ZOOM CENTER, ZOOM SPAN,
ZOOM START, ZOOM STOP) as the measurement scale (CENTER, START, STOP,
SPAN). When you press this key, the current waveform display scale is set as the
measurement scale for the next sweep.
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5.6 Sweep Width Settings

Procedure

The following are three ways of setting the sweep width.
» Press the SPAN WL or SPAN FREQ soft key.
* Press the START WL/STOP WL or START FREQ/STOP FREQ soft key.
» Use the one-action key (soft key).

The following explains these procedures.

Setting by Pressing the SPAN WL or SPAN FREQ Soft Key

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

2. Press SPAN WL for wavelength measurement or SPAN FREQ for frequency
measurement.

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

For instructions on switching the wavelength and frequency displays, see section 5.2.
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5.6 Sweep Width Settings

Setting with the START WL/STOP WL or START FREQ/STOP FREQ Soft Key

1.

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

Setting the Start Wavelength or Start Frequency

2.

@

E

Press the START WL soft key for start wavelength or the START FREQ 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.

o

N

No

fe

Press the STOP WL soft key for stop wavelength or the STOP FREQ soft key
for stop frequency. The stop wavelength or stop frequency setting screen is
displayed.

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

Press nm/ENTER.

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 5.2.
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5.6 Sweep Width Settings

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

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

N R

3. With the line markers 1 and 2 displayed, press the MK L1-L2 -> SPAN soft key.
Sets spacing between line markers 1 and 2 for sweep width.
For details on displaying line markers, see the explanation in section 6.8.
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Nofte
» If only one of the line markers is displayed, for L1, the wavelength on the right edge of the
screen is set to the measurement stop wavelength. For L2, the wavelength on the left edge

of the screen is set to the measurement start wavelength.

The MKR L1-L2 ->SPAN soft key cannot be used under the following conditions.
*  When both L1 and L2 are OFF.

*  When both SPLIT screens are on HOLD.

* When the span of the active trace is 0 nm.
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5.6 Sweep Width Settings

Explanation

Wavelength Sweep Width
The available setting range is 0, and 0.1 to 1100.0 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 50,000 to 1700.000 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.

Stop Wavelength
The setting range is 600.000 to 2250.000 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

« 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.

MKR L1-L2 —SPAN
Sets spacing between line markers 1 and 2 for sweep width.
The setting range is 0.1 to 1100 nm (in 0.1 nm steps).

Frequency Sweep Width
The allowed settings are 0 and the range of 0.01 to 330.000 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 11.5000 to 500,000 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.

Stop Frequency
The setting range is 176.5000 to 665.0000 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.
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5.7 Wavelength (Frequency) Resolution Settings

Procedure

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

2. Press the RESOLUTION soft key. The resolutions that can be set appear in the
soft key menu.

3. 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 instrument displays | Z.aL_| if the settings for span, the number of sampling points, and

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

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 POINT soft key under SETUP.

The “UNCAL” display disappears if the span, number of samples, and the resolution
settings are appropriate.
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5.7 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 RESOLN CORRECT OFF ON soft key. Each time you press the soft
key the setting toggles between ON and OFF.
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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 0.09 nm for a 1310 nm wavelength,
and 0.06 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.
In the following cases, the resolution correction function has no effect even when turned ON.
*  When the set resolution is 0.02 nm
*  When the measured wavelength is 1250 nm or less
* Turn OFF the resolution correction function when performing measurement for which the
level accuracy is guaranteed.
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5.7 Wavelength (Frequency) Resolution Settings

Explanation

Conditions under Which “UNCAL” Is Displayed
“UNCAL” is displayed when a single or repeat sweep is started based on the following
relationship between span, setting resolution, and set number of samples:

Span

- —— x 5 < Set number of samples -1
Setting resolution

Waveforms with Resolutions of 0.020 nm
When the resolution is set to 0.020 nm for measurements of a light source such as a
DFB laser in which with the spectral width is narrower than the instrument’s resolution,
very small spikes may occur at the skirts of the waveform. This type of spike occurs due
to characteristics of the optical block and is not an indication of any problem. Even if such
spikes occur, satisfactory performance in terms of resolution, dynamic range, and the like
can be ensured. These spikes will disappear if the resolution is set to a coarser value.
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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 or use
the monochromator in a lower-humidity environment to reduce the amount of ripples.
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5.8 Sampling Point/Interval Settings

Procedure

The following are three ways in which the number of samples can be entered.
» Setting the number of samples directly
+ Setting by the sampling interval
» Automatically setting the optimum number of samples or the sampling interval
according to the sweep width (span) and resolution setting

=

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

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

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

N

w

Enter a number of samples or interval using the rotary knob, arrow keys, or
numeric key pad.
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Press ENTER. The sampling points or interval are set.
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* The instrument displays | ZaL_| if the settings for span, the number of sampling points, and

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

()]
» See section 5.7 for the corrective actions when [Z2L_| is displayed.
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5.8 Sampling Point/Interval Settings

Explanation

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

span.
The setting range is 101 to 50001.

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

Span

Number of sampling points = ———
Interval

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

interval is known, and viceversa.
For information about the allowed setting for the span, see the explanation in section 5.6,

“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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5.9

Sensitivity Settings

Procedure

M o=

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

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

Press the soft key corresponding to the desired choice. The screen returns to the
previous stage, and the value specified by the SENS/MODE soft key is displayed.

[ResoLuTION
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NORM-AUTO,

CHOP MODE

2.

3
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5

Settings
Press the SENS/MODE soft key.
Press the CHOP MODE soft key.
Press the SWITCH soft key.
To turn CHOP MODE OFF, press the OFF soft key.
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Nofte

If you set the CHOP MODE to SWITCH, the corresponding sensitivity soft key display will
change to MID/SW or HIGH1/SW-HIGH3/SW.
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5.9 Sensitivity Settings

Explanation

CHOP MODE
This mode activates the internal chopper of the monochromator.
Stray light specific to the monochromator is reduced by turning the chopper.
When CHOP MODE is set to SWITCH, measurements of better S/N can be made. You
can set the CHOP MODE to SWITCH if the sensitivity setting is HIGH1-HIGH3 or MID.

CHOP MODE Function List

I\C/:IBBE Function Merit Defect
Measurement according to |Measurement time Since the stray light
the stray light. is rapid even for is also measured, the

OFF high sensitivity low level component is
measurements. not accurate if the light

Stray light suppression ratio: source is of high power.
40 dB or more
Two sweeps per Short-duration If the measurement
measurement are measurement can be duration is long, it is
performed. The first sweep |taken with stray light influenced by temporal
measures the stray light removed. changes in the

SWITCH|component, and high measured light.
dynamic measurement is
possible through subtraction.
Stray light suppression ratio:
60 dB or more

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

2008 Jul 24 14

OHOGAWA @ / FOT03 OPTICAL SPECTRUN ANALYZER 7/

T
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Waveform with CHOP MODE OFF CHOP MODE set to SWITCH
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5.10 Averaging Times Setting

Procedure

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

2. Press the AVERAGE TIMES soft key. The averaging times setting screen is
displayed.

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

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

HOR 1 ZON HoR [ZON
THe &/ T

AVERAGE TIMES

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

The setting range is 1 to 999.

If you press the COARSE key you can use the rotary knob or arrow keys to change
the numerical value in 1-2-5 steps. The value changes in 1 step if you do not press the
COARSE key.
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5.11 Trace Settings

Procedure

The following explains selecting a trace, writing waveform data, and displaying the data
on screen.

1. Press TRACE. The soft key menu for traces appears.
2. Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.

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

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

acTivE acT1vE
TRACE. TRACE
Gl

FECDEFG]

view B

VIEW A |

BLAK

iew & ‘

BLANK]

TRACE L]STJ

:

Nofte
Waveforms of traces for which VIEW A-VIEW G are set to BLANK cannot be displayed on
screen.
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5.11 Trace Settings

Explanation

Active Trace
Active trace refers to a target trace to which settings and changes can be applied.
A trace shows a waveform and measurement conditions. The instrument has a total of
seven independent traces (A through G). You can specify Show/Hide on each trace, and
display multiple traces in the waveform screen.
The following explains the soft keys related to trace settings.

ACTIVE TRACE...ABCDEFG

Selects the active trace from among traces A to G.

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

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

VIEW @...DISP / BLANK

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

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

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

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

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

Write Mode

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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5.12 Measurement Start (Sweep)

Procedure

1. 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 ¢
B T-vnt
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[sTART: 608, BEANM sTop;: 1700, BBAnm cenTER: 1150, B0Anm sPan: 1108, Bnm ‘
" BHE/D res: [[LA00)nm  sens: [MORIADTO ] ave:[ 1] smeu: [ SEAL(ANTOL [s1neLE
- Segment measuring
-30. SEGMENT . .
- Segment unit setting
sp. = o
e Sweep interval setting
-8
50,
00, B m 1158, 080 rm 110, 0w o 1700, B0

» Sweeping can also be performed by clicking the sweep icons |FPT || =4L | 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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5.12 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. If you press the SEGMENT MEASURE soft key again, sweeping of a segment
unit begins from the stopped position.

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

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

Note

»  With segment measurement, sweeping is performed in units of segments.
» If you press the SINGLE key or REPEAT key during segment measurement, segment
measurement stops, and sweeping begins from the start wavelength.

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

SEGMENT POINT

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

SWEEP INTERVAL

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

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

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

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

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

IM 735302-01E
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5.13 Specifying a Sweep Range

Procedure

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

1. Set wavelength line marker 1 and wavelength line marker 2 at either end of the
range you want to sweep.
(For the display procedure, see section 6.8, “Displaying Markers.”)

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

3. Press the SWEEP MKR L1-L2 OFF/ON soft key, and select ON. When set to ON,
is displayed at the very bottom of the screen.

4. Press the REPEAT or SINGLE soft key. Sweeping between line markers begins.

5. To cancel, press the SWEEP MKR L1-L2 OFF/ON soft key, and select OFF.
Sweeping is performed over the entire screen.
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» 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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5.14 Pulse Light Measurement

Procedure

Pulse Light Measurement Settings

1. 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.
3. Press the PLS LIGHT MEASURE soft key.
4. Press the PEAK HOLD soft key. The peak hold value setting screen is displayed.
5. Enter a peak hold value using the rotary knob, arrow keys, or numeric key pad. A
value larger than the period of the pulse light being measured must be entered for
the peak hold value.
6. Press ENTER.
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Displaying the
7.
8.

9.

No

le

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.

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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5.14 Pulse Light Measurement

Explanation

PLS LIGHT MEASURE

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

PEAK HOLD

You can set the peak hold value for the pulse light. Pulse light measurement can be

carried out based on this.
The setting range is 1 to 9999 ms.

EXT TRIGGER MODE

This mode is used to measure pulse light using an external trigger signal. When this key

is selected, sweeping is performed in external trigger mode, wherein sampling is done
based on an external trigger signal.
For information on external trigger measurement, see section 5.15.

Measurement Sensitivity and Corresponding Pulse Width

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

Sensitivity Name and Corresponding Pulse Width

The measurement sensitivity is determined based on the light pulse width. Select the

s itivit On-Screen Notation Corresponding
igitlir?g Y | cHoP MODE Normal PEAK HOLD EXT TIRG 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 300us
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-MID/SW 3ms
HIGH1 HI1/SW P-HI1/SW E-HI1/SW 10ms
SWITCH
HIGH2 HI2/SW P-HI2/SW E-HI2/SW 50ms
HIGH3 HI3/SW P-HI3/SW E-HI3/SW 200ms
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5.15 External Trigger Measurement

Procedure

Setting the Trigger Input Mode

1.
2.
3.

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 TRIG INPUT MODE soft key. The trigger input mode's setting menu is
displayed.

To set sample trigger mode or sweep trigger mode, press the SMPL TRIG or
SWEEP TRIG soft key, respectively.

If you set SWEEP TRIG, that concludes the settings.

If you press the EXEC soft key, the instrument returns to the original screen.

Note
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When using a sample trigger, turn TLS SYNC OFF.
When using a sweep trigger, turn TLS SYNC OFF. Also, TRIGGER SETTING and EXT
TRIGGER MODE cannot be set.
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5.15 External Trigger Measurement

Setting External Trigger Mode (for SMPL TRIG)

5. Press SETUP. The soft key menu for sweep condition settings appears.
6. Press the MORE soft key. The MORE 2/2 soft key menu is displayed.
7. Press the PLS LIGHT MEASURE soft key.

8. Press the EXT TRIGGER MODE soft key. External trigger mode is set.
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Setting Trigger Conditions (for SMPL TRIG)

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

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

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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5.15 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 us after the trigger activates.
Sweeping starts per external trigger signals. The trigger activates on
the rising/falling edge of the signal. Sweeping starts 5 ms at most after
the trigger activates.

SMPL TRIG:

SWEEP TRIG:

Signal Logic and Delay Time (for SMPL TRIG)

EDGE

This key is used to set the external trigger signal detection edges.
RISE The rising edge is recognized as a trigger.

FALL

DELA

*kkk %

us

The falling edge is recognized as a trigger.

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 us (fine: steps of 0.1; coarse: steps of 1).
For information about the external trigger measurement function, see section 2.2.

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
22?{.:3 Y| cHop moDE Normal PEAKHOLD | EXTTIRG | Pulse Width
Setting Setting (Min.)
NORM/HOLD NORM/HOLD | P-NORM/HLD |E-NORMHLD | TEAK: 100us
EXT: 50us
NORM/AUTO NORM/AUTO |P-NORM/AUT | E-NORM/AUT 300us
NORMAL NORMAL P-NORMAL  |E-NORMAL 1ms
MID OFF M 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-MID/SW 3ms
HIGH1 HI1/SW P-HI1/SW E-HI1/SW 10ms
SWITCH
HIGH2 HI2/SW P-HI2/SW E-HI2/SW 50ms
HIGH3 HI3/SW P-HI3/SW E-HI3/SW 200ms

IM 735302-01E

5-41

juswiainsap



5.16 Trigger Output

Procedure

Setting the Trigger Output Mode
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 TRIG OUTPUT MODE soft key. The trigger output setting menu is
displayed.

4. Press the SWEEP STATUS soft key.
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When synchronous sweep measurement is specified, the TRIG OUTPUT MODE soft key is
disabled. To enable it, turn TLS SYNC SWEEP OFF. For the procedure, see section 5.17,
"Synchronous Sweep Measurement with a Turnable Laser Source."

When pulse light measurement is specified, external trigger output cannot be performed.
Turn OFF PLS LIGHT MEASURE.

.

.

Explanation

You can synchronize sweeping from the trigger output terminal on the rear panel of the
instrument and output a positive logic signal. Signals are only output when sweeping.
Output signals are of TTL levels.
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5.17 Synchronous Sweep Measurement with the
Tunable Laser Source

Procedure

Connecting to the Tunable Laser Source
Before turning on the power supply, make the following connections.

Coaxial cable

Coaxial cable

TRIGGER IN TRIGGER OUT

—
GP-IB cable GP-IB

AQ6370B Tunable Laser Source

Connecting the Turnable Laser Source When Using the AQ4321 Series

1. Connect the GP-IB2 connector of the instrument and the GP-IB connector of the
AQ4321A/D using the GP-IB cable.

2. Connect the TRIG IN terminal of the instrument and the SMPL TRIG OUT terminal
of the AQ4321A/D using a coaxial cable.

3. Connect the TRIG OUT terminal of the instrument and the OSA SYNC IN terminal
of the AQ4321A/D using a coaxial cable.

Connecting the Turnable Laser Source When Using the AQ2200-136

1. Connect the GP-IB2 connector of the instrument and the GP-IB connector of the
AQ2201/2202 mainframe using the GP-IB cable.

2. Connect the TRIG IN terminal of the instrument and the SMPL TRIG OUT terminal
of the AQ2201/2202 mainframe using a coaxial cable.

3. Connect the TRIG OUT terminal of the instrument and the TRIGGER IN terminal
of the AQ2201/2202 mainframe using a coaxial cable.
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5.17 Synchronous Sweep Measurement with the Tunable Laser Source

Setting the GP-IB Address of the Turnable Laser Source
4. Press SYSTEM.
Press the MORE soft key. The MORE 2/4 soft key menu is displayed.
Press the GP-IB SETTING soft key.
Press the TLS ADDRESS soft key. The address setting screen is displayed.

Enter the GP-IB address of the turnable laser source connected to the instrument
using the rotary knob, arrow keys, or numeric key pad.
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9. Enter a numerical value, then press ENTER.
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5.17 Synchronous Sweep Measurement with the Tunable Laser Source

Setting the GP-IB2 Port Address
10. Press the GP-IB2 PORT ADDRESS soft key. The address setting screen is
displayed.
11. Enter the instrument's GP-IB2 port address using the rotary knob, arrow keys, or

numeric key pad.

12. Enter a numerical value, then press ENTER.
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PULSE LIGHT MEASURE and TRIGGER SETTING cannot be set.

*  When performing TLS synchronous sweep, sample trigger, sweep trigger, and sweep status
output (trigger output) cannot be performed.

* Make sure that the GP-IB2 port address is not the same as that of the turnable laser source.

* The GP-IB address of the tunable laser source is set to 24 (AQ4321 series) or 20
(AQ2201/2202) when shipped out from the factory. The initial GP-IB2 port address is 2.
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5.17 Synchronous Sweep Measurement with the Tunable Laser Source

Executing Synchronous Sweep

13. Confirm that the SYSTEM CONTROLLER soft key in the soft key menu in step 7
is turned ON.

14. Press SETUP.

15. Press the MORE1/2 soft key.

16. Press the TLS SYNC SWEEP soft key. It turns ON.
17. Press the SWEEP key.

18. Press the REPEAT or SINGLE soft key. The turnable laser source's wavelength
sweeps in conjunction with the instrument.
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» The resolution setting for the function is fixed to 2 nm.
»  Wavelength mode is set to vacuum wavelength mode.
» make sure that the span does not exceed the turnable width of the turnable laser source.
» Set the output power and line width of the tunable laser source in advance.
» Synchronous sweeping cannot be performed in pulse light measurement mode while “AUTO”
measurement is being performed.

Explanation

Sweeping is synchronized with the turnable laser source using trigger signals output from
the instrument.

The resolution of actual measurements is determined by the sampling interval (the
quotient of the “sweep width” and the “number of samples — 1”) when performing the
measurement, since the resolution setting for the instrument merely determines how far
to suppress the noise light output from the tunable laser source, setting a wider resolution
will not influence the actual measurement resolution.

Level fluctuations of around 0.1 dB may occur when you perform synchronous sweeping
with the tunable laser source set to WIDE mode.
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5.18 Analog Out

Procedure

Connecting to the Oscilloscope

AQ6370B

Oscilloscope

Coaxial cable J)
INPUT

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

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

4. Press SWEEP. The soft key menu for sweep appears.

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

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

Explanation

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

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

0 <=REF >-10 13 dBm or more

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

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

-30 <=REF -17 dBm or more

* At wavelength 1450 to 1620 nm

ANALOG OUT Output Specifications

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

6.1 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 WL 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.

5. Press nm/ENTER.

6. Press the ZOOM SPAN WL 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 INITIAL soft key.

Waveform display example

YOKOGAWA 4
v B
voe1:

v-vn:

=5 [z oom
ELH [ CEnTER WL
1556. 1@@nm
BLH
THERS CONDITIONS

STert: 1546, 108 oTop:1566.108rm  centem:1556.100m  span: 20.8m |
i 20 res: [ 1B0)nn _ sens: [0 ] ava: L [(PPLTANTO))
a —

iy - T
l \ | o é?égﬁmmnm
s, o 1 Setting the peak wavelength
l H ) to the center wavelength of
1 | zoom display
| |
\ \ /\ ) \ / / /\ \ k ’mT— Display scale initialization

' UM“ The zoom area is displayed
g “ as a dotted line in the

‘ overview window

afd
o
Il

88,
1551 10 rm

L@@ o 1567, 108w

[ ) o e G

S e

A

After changing the display scale (zooming),

ZoOoMIMG| is displayed
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6.1 Zooming In/Out on Waveforms

Note

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

Zooming In/Out by Specifying a Start 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 WL 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.

4. Press nm/ENTER.

5. Press the ZOOM STOP WL 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 ¢

V-n:

== (Zoom
CENTER LWL
1556. 1@@8nm

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

i
T ) resi@IBAn  sens: D] aves[(]  sveus (0PI Zoom
12.8 ——_— T W
: : 1551108
| e

| 1@.@nn <§?SE u
1561.108m
B
i <<>200M <R
H i [overview
e
“ OFF L

RS ANAA YA WA W.AWAW A

“M“ The zoom area is displayed
il oo as a dotted line in the

.

£, overview window
1551, 108 rm nm [ 1. @@ o 1561, 1@@)rm ‘

After changing the display scale (zooming),

Lo I MG] is displayed

Nofte
» Itis 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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6.1 Zooming In/Out on Waveforms

Zooming In/Out on a Range Specified with the Mouse

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

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

YOKOGAWA ¢
ki B

v-vn: Nid

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

1 10 0= 0 res: [ J0Fm  sens: [0 avei[ 1] stee: [(J0AT (AUTOT
-0 —=F -

EE

o) |
VLIV WiNIWLVAVATRY WINIEIVIWIEL

\.l
- Drag the mouse in the
- waveform display area
i g e T i ‘ to set the zoom area

YOKOGAWA 4
v B
vaE] :

THMEAS CONDITIONS

STarT:1546.100M  s7om:1566.100Mm  centerm:1556.108MM  sean:  20.0m |
I e reo: [ 100nn_ sens:[ID ] ave:[ 1] swer:[(T0ZL(ALTO) Zoon
; ; 1551 108m)|

L
12.8mm

12.8

[Foor seam W .
1@. Brm}

E 1561. 1@@nm

o

PEAK
5Z00M CTR

| e
NIGAAVAVAVAY Wiw IS =

—_—
) o
S0 3
a8
LES
£
H

The zoom area is displayed
as a dotted line in the
‘ overview window

P

-88.
1551 10frm 15

.o 1561,

AT | e p—
(2 e i e | =

o

After changing the display scale (zooming),

ZoOM I RG] is displayed

Nofte
» If you change the display scale to a value different from the measurement scale, ZOOMING
appears on screen. Also, an overview window that shows the measurement scale is
displayed in the corner of the measurement screen.
* The display scale and measurement scale are mutually independent.
» Changing the zoom function settings does not change the measurement conditions.
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6.1 Zooming In/Out on Waveforms

Setting Up the Overview Window

When the waveform display is enlarged or reduced using the zoom function, the overview

window is displayed at the very bottom of the waveform display area. (Only displayed
when a zoom is performed.)

Showing/Hiding the Window and Setting the Display Position
1. Press ZOOM.

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

Setting the Window Size
1. Press ZOOM.
2. Press the OVERVIEW SIZE LARGE/SMALL soft key. The window switches

between large and small.

Waveform display example

YOKOGRAWA ¢
B V-¥n:
Va1
VAP0
/st
VAR
VRRRE.
e crETTET
[sTarT: 1546. 1800nm sToe: 1566. 180nm cenTer: 1556. 108mm span:  20.8mm ‘
o 0 res: @@ senss {01 eve:[1)  sveu: (TBALEITOL
f |
< ﬂ ‘
T

=
SZG0M TR
VERVIEL
a

B8, :
(1551, T8gm (1558 180 C L@@ o (56T 108

OVERVIEW DISPLAY OFF/L/R set to L and OVERVIEW SIZE LARGE/SMALL set to
SMALL.
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6.1 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 7.4, “Power
Measurement.”

IM 735302-01E
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6.1 Zooming In/Out on Waveforms

Explanation

Zoom Center Wavelength
The setting range is 600.000 to 1700.000 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 available setting range is 0, and 0.1 to 1100.0 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 50,000 to 1699.950 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 600.050 to 2250.000 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

- -

L

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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6.1 Zooming In/Out on Waveforms

Zoom Center Frequency
The setting range is 176.5000 to 500.0000 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 allowed settings are 0 and the range of 0.01 to 330.000 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 11.5000 to 499.9950 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 176.5050 to 665.0000 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.

Frequency display sweep width

- |

e

Zoom start frequency  Zoom center frequency Zoom stop frequency

Note

Aejdsig wioganep n

» 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.
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6.2 Wavelength Updating/Fixing

Procedure

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

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

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

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

6. Perform measurement. The wavelength data is updated.

Fixing a Waveform
5. Press the FIX soft key. The trace area display switches to FIX.

6. The waveform data is fixed. Even if measurement is performed, the waveform
data is not updated.

PN
GCTIvE SIS (Tonee emen
EBCDEFG] N E FECDEFG] EHEN =] FECDEFG
F o EEFIY
F X EIFIX EL
view a B £ View & GiFix
BLANK] L BLANK] &m

SQ1 (AUTO) SAT (AUTO

TRACE L]STJ

[rrece LisT

MoRE 1,2

Nofte
» Only 1 trace can be set as the active waveform. If you wish to update multiple traces, update
them one at a time.

» If all traces are set to FIX, a warning appears, and measurement cannot be performed.

For information on the trace function, see section 2.3
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6.2 Wavelength Updating/Fixing

Explanation

Active Trace

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

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

The following explains the soft keys related to trace settings.

ACTIVE TRACE...ABCDEFG

Selects the active trace from among traces A to G.

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

Displaying Traces

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

VIEW @...DISP / BLANK

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

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

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

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

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

Write Mode

WRITE @

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

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

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

Fixed mode

FIX@

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

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

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

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

IM 735302-01E
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6.3

MAX/MI

Procedure

Selecting a Trace to Hold

1.
2.
3.

N HOLD Display

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 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.

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
6.

. Press the HOLD soft key. The soft key menu for selecting MAX/MIN appears.
. 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.
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.
’?EXéCDEF | | Eis lml ]
VIEW A | VEBLQNK| VEBLQNK‘

BLANK
URITE &

—— =)

2|

[caLcuLaTe |

= L]ETJ | ‘

[Trace uer

w

MoRE 1,2 [ReTuRN

ore 1.2 J

Nofte

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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6.4 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.

Press the ROLL AVE soft key. The averaging times dialog box is displayed.
Enter a number of averaging times using the rotary knob, step keys, or numeric
key pad.
Perform measurement. The sweep average value is updated each time
measurement is performed.

Ery | | s — e
HBCDEFG, ég g gg‘EE FECDEFG

BLQNK| . m.::; . \ = BLANK]

il

sveL: [ SET (AUTO)

[FerT Averace ]|
- ]

=
=
=
[

- ro][en|[eo][=

=|[=[=][=]=

L
[

ore 12 LRETURN ‘ Grmo [
|HERIES [~=l=o JER

note

The allowed setting for averaging times is 2-100.
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6.4 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, 2eeesscessesscccN)

Wj (i): Newly displayed waveform
Wij-1(i): Previously displayed waveform
W (i)  Newly obtained waveform

N: Number of sampling points
n: Number of averagings
Nofte

The setting values of the NOISE MASK function are not affected by sweep averaging. The
noise mask is executed when the results of the sweep average are displayed.

* When CHOP MODE in the measurement sensitivity settings is set to SWITCH, two
sweepings is one count.

6-12
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6.5

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 LIN 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.

| “I‘U O]

el

MoRE 1.2 J

I:zmw ‘

Nofte

caLe e
RETURN

« Trace-to-trace calculations can only be performed on C, F, or G. If the active trace is set to

something other than trace C, F, or G, the CALCULATE key is disabled.
« If a trace targeted for calculation is remeasured and the center wavelength and
measurement span of the trace being measured is changed, it is recalculated and

redisplayed.

« If the measurement condition (resolution) of the trace targeted for calculation does not

match, a warning is displayed after calculation.

IM 735302-01E

6-13

Kejdsig wioganep =



6.5 Displaying Calculated Waveforms

Explanation

Executable Trace-to-Trace Calculations

Trace C

LOG calculations: A-B, B-A, A+B

Linear calculations: A+B, B-A, A-B, 1-k(A/B), 1-k(B/A)
Trace F

LOG calculations: C-D, D-C, C+D, D-E, E-D, D+E

Linear calculations: C+D, C-D, D-C, D+E, D-E, E-D
Trace G

LOG calculations: C-F, F-C, C+F, E-F. F-E. E+F

Linear calculations: C+F, C-F, F-C, E+F, E-F, F-E

NORMALIZE (A, B, C)

CURVE FIT (A, B, C)

PEAK CURVE FIT (A, B, C)

MARKER FIT

Calculation results are written to their corresponding traces.

Details of Calculation

The following are explanations given for traces C, F, and G.

Trace C: CALCULATE C

LOG MATH
This key is used to perform LOG calculations on trace-to-trace data and write the results
to trace C. Calculations can be applied to trace A and trace B. If both traces selected
for calculation are set to “BLANK”, then the sub-scale is displayed on the left side of the
screen. Otherwise it is displayed on the right side. The calculation results are displayed
in the sub-scale.

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

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

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

LIN MATH
This key is used to perform linear calculations on trace-to-trace data and write the results
to trace F. Calculations can be applied to trace A and trace B. The calculation results are
displayed in the main scale.
C=A+B(LIN) Adds trace A and trace B in linear form.
C=A-B(LIN) Subtracts trace B from trace A in linear form.
C=B-A(LIN) Subtracts trace A from trace B in linear form.
C=1-k(A/B) Given Trace A and Trace B, calculates 1-k(A/B).
Calculates 1-k x (trace A/Trace B) (linear value), and writes the results to trace C.
The coefficient k may be changed in the range of 1.0000 to 20000.0000 (in steps
of 0.0001) using the rotary knob, arrow keys, or numeric keypad.
The coefficient k setting applies to both the <C=1-k(A/B)> key and <C=1-k(B/A)>
key. The trace display on the side of the data area changes to “1-k(A/B)”.
C=1-k(B/A) Given Trace A and Trace B, calculates 1-k(B/A).
Calculates 1-k x (Trace B/Trace A) (linear value), and writes the results to trace C.
The trace display on the side of the data area changes to “1-k(B/A)”".

6-14
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6.5 Displaying Calculated Waveforms

Example of Specific Usage
As shown below, this <1-kA/B—C k=******> key or <1-kB/A—C k=******> key may
be used to estimate the transmission efficiency from the reflection light spectrum, or
estimate the reflectivity from the transmission light spectrum for DUT.

(1)Estimating the transmission efficiency (trace C) from the reflection light spectrum
(trace A)
Transmitted light spectrum (TRACE C) = 1-k (TRACE A/TRACE B)

Transmitted light
TRACE B
> TRACE C
TRACE A
DUT . filt
Reflected light UT (ex.filter)

(2)Estimating the reflectivity (trace C) from the transmission light spectrum (trace A)
Reflected light spectrum (TRACE C) = 1-k (TRACE A/TRACE B)

Transmitted light
TRACE B

> TRACE A

TRACE C

Reflected light DUT (ex. filter)
The value of k is an absorption coefficient which is used in determining the DUT
reflectivity and transmission efficiency. Different algorithms are used depending on
whether transmission efficiency or reflectivity is estimated, so the k value also varies
accordingly.

The following equation can be used to determine “kr” and “kt” . In the equation, Pin is the
level prior to DUT input; Pout is the level after DUT input; Pre is the DUT reflection level; “kr”
is the absorption coefficient used to determine the reflectivity; and “kt” is the absorption
coefficient used to determine the transmission efficiency. (Each level is a linear value.)

Estimating the reflected light spectrum from the transmission light spectrum
k t = (Pin—Pre)/Pout

Estimating the transmission light spectrum from the reflected light spectrum
k r = (Pin—Pout)/Pre

IM 735302-01E
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6.5 Displaying Calculated Waveforms

Trace F: CALCULATE F

LOG MATH

This key is used to perform LOG calculations on trace-to-trace data and write the results
to trace F. Calculations can be applied to trace C, trace D, and trace E. If both traces
selected for calculation are set to “BLANK”, then the sub-scale is displayed on the left
side of the screen. Otherwise it is displayed on the right side. The calculation results are
displayed in the sub-scale.

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

LIN MATH

This key is used to perform linear calculations on trace-to-trace data and write the results
to trace F. Calculations can be applied to trace C, trace D, and trace E. The calculation
results are displayed in the main scale.

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

Trace G: CALCULATE G

LOG MATH

This key is used to perform LOG calculations on trace-to-trace data and write the results
to trace G. Calculations can be applied to trace C, trace E, and trace F. If both traces
selected for calculation are set to “BLANK”, then the sub-scale is displayed on the left
side of the screen. Otherwise it is displayed on the right side. The calculation results are
displayed in the sub-scale.

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

LIN MATH

This key is used to perform linear calculations on trace-to-trace data and write the results
to trace G. Calculations can be applied to trace C, trace E, and trace F. The calculation
results are displayed in the main scale.

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

NORMALIZE

This is one of the trace calculation modes. The trace data is normalized and displayed.
The normalization results can be written to trace G and displayed. One trace can be
normalized, either trace A, B, or C. The peak of a normalized waveform is 1 if the
subscale is linear, or 0 dB for a LOG scale.

Data are displayed when sweeping is completed at the stop.

If both traces selected for calculation are set to “BLANK”, then the sub-scale is displayed
on the left side of the screen. Otherwise it is displayed on the right side. The calculation
results are displayed in the sub-scale.

The trace display at the side of the data area changes to "NORM @".

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

CURVE FIT
For more information, see section 6.7, “Curve Fit.”

PEAK CURVE FIT
For more information, see section 6.7, “Curve Fit.”

IM 735302-01E

6-17

Kejdsig wioganep =



6.6 Normalized Display

Procedure

Press TRACE. The soft key menu for trace settings appears.
Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.
Press the Trace G soft key. The Trace G setting menu is displayed.

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

Press the CALCULATE G soft key.
Press the NORMALIZE soft key.

7. To normalize Trace A press the GENORM A soft key, to normalize Trace B press
G=NORM B, and to normalize Trace G, press G=NORM C.

R b=

S

Example of waveform before normalization

YOKOGAWA 4~ AO63TO OPTICAL SPECTRUM ANALYZER ~~
¥ B v-vn:
¥aeat

|<MEAS CONDTT IO

sTarT: 1522, B0OM sToP: 1672, 000 center:1547.000nm  span:  5@.0nm ‘
10. 0] 0 res: [0 100rm  sens: [HITSW ave:[ 1] =me_:[ 2581 (AOTO)

16.7

E=)

\
Ll n.J.‘mM \\.m

3.
1522, A0 rm 1547, A0 rm ] 1572, Bd@d]nm

Example of waveform after normalization

YOKOGAWA 9 /- ABB3TO OPTICAL SPECTRUM ANALYZER <~ 20a6 Feb 17 14:47
B V=vn:

AIFIX ZELR
X 78] [Loa maTH

¥ B
o001 ¢

a2

¥Eaz

¥oaa4

RIS A
|START: 1582, Banm sToe: 1572, BABNM center: 1547, @8ANM seen: 50, Bnm

10, @]e-o res: (0. 100] sens: HIT-SW evar[ 1] =vei:[25@T (AOTOY
- ST \

/ \
o= /
)

8.8 W
1572. A0}

180.0
[1522. 8@ (1547008 [5.0@mo 57 00 LRETURN
Bt e e R ) [ (= |

Nofte

* Normalization is not possible if the waveform level is too low.
» See section 6.5 for information about NORMALIZE.
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6.7

Curve Fitting

Procedure

Setting the Target Trace

1.

2.
3.
4

o

Press TRACE. The soft key menu for trace settings appears.

Press the ACTIVE TRACE soft key. Traces A through G appear in soft keys.
Press the Trace G soft key. The Trace G setting menu is displayed.

Press the VIEW G DISP/BLANK soft key and select DISP. Each time you press

the soft key DISP switches to BLANK, or viceversa.

displayed.

VIEW A |

BLANK

Press the CALCULATE G soft key.

Press the CURVE FIT soft key. The menu for selecting the trace to curve fit is

[
B
[

L]

MorE 12 J

[ETURN ‘

ore 12 J

Lo mMaTH
G=C-F (LOG)]

[LIn MaTH
G=C+F(LIN

CURVE FIT
G=CRU FIT &f

PeaK
CORVE FIT
(G=PKCUFIT A

L
[
[ ]

[ReTURN

[e=crv F1T €]

[e=crv F1T ¢

THRESH

2@dB|
[operaTION
|ARER

ALY

3 [
£l
25 I
33 3|
= B
4
o & R
B J
=t =
o}
W3 4

[ReTURN

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.
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6.7 Curve Fitting

Setting the Calculation Target Range
8. Press the THRESH soft key. The threshold setting screen is displayed.
9. Enter a threshold using the rotary knob, arrow keys, or numeric key pad.
10. Press ENTER.

11. Press the OPERATION AREA soft key. The calculation target range setting menu
is displayed.

12. Press the soft key corresponding to the range to be set as the calculation target.

Entire range

Between L1 and L2
Outside L1 and L2

-

S=EEF]

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

Selecting the Curve Fitting Algorithm
13. Press the FITTING ALGO soft key. The algorithm setting menu is displayed.

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

Nofte

For information about the curve fitting algorithm, see the explanation.
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6.7 Curve Fitting

Peak Curve Fit

6. Continuing on from step 5, press the PEAK CURVE FIT soft key.

7. To peak curve fit Trace A press the G=PKCVFIT A soft key, to peak curve fit
Trace B press G=PKCVFIT B, and to peak curve fit Trace G, press G=PKCVFIT C.
Step 8 and thereafter are the same as for curve fitting.

Example of the screen for running peak curve fitting when the curve fitting function is set
to GAUSS.

YOKOGAWA #
v H V=in: A]Y]
vopn1
v
0003
ey
wor5 i G=mrcveIT 5
RS CoNDTTIONS
STarcr: 1545, @S svoe: 154,098 cenver: 1551.590n  sman: 5.8rm
i res @08 e[ ave:[1) svev: [(S0ILGANTON o= T Q
o
\—‘
=
==
4ad8
-, operaTIoN
/ N ) UTSIDg
“ FiTTinG
L5
50 W'W "'\{lw\'\\ GALSY)
v A L
0t
I ey
. . . / . . [RETURN
549,090 o TS50 030w L ‘
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6.7 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.

Example of a curve-fitted waveform (data range: OUTSIDE L1-L2)

YOKOGAWA 4 20@6 Feb 13 15:12

TMERT CONDITIONS
sTanT: 1547, TAANM sTop: 1552, TABnm cenrer: 1550, 200nm

B e E 0% res:[Lnn  sens: [ ] aves[1)  sweu:[(I2ELAIOL
k]

111545, 57500m
= i Ea=nm

AR NIRRT
LU
ALY VLAY,
IIRRRRRARRTN

58
1847, T8 m

[C@.5grmo N

YOKOGAWA & 2006 Feb 13 15:12
TRGT +1564.990@mm  —62.91dEm v-vn: ATFIX Z0=P| |a=cry FIT A
1R A ye@15i1ee ololmm  —68.31dEm 1.978@m  -2.19dB BiFIx JELK
TR A VOR16:1552:9350m  —65:T2dEm 1215500 -2018dE SiElx /e
1R 0 ¥OQ17: 1553 3560m  —62.6dEm [T N e EiFIX o
1R A Y218 1553 8680m  —6309dEm 1. 2220 118dE EiFIX JE
TR A 72B19: 1564, 3000nm __ —62. 85dBm —0.2108nm -0.06dE RS D=l
RS CONDITION:
e rarer: 1530, 800 s7op: 1570. 809 cenrer:1550.800Nn  span: 40, Brm
o T 0lae0 res: B 000 sens: [HIGHE ave: 1] s [AE0RT(AOTOY
8.8 T ‘
E=1)
-£2.
0 LI ¥ A
vy \ARA
6005 ey
6. /
|
" o
1545, T2E]rm 1558, T25]rm [ 1.@@nmo 1555 T2Gnm

6-22 IM 735302-01E



6.7 Curve Fitting

Peak Curve Fit Target Range
Peak-curve-fits the specified trace waveform and writes the results to trace G.
Calculations are applied to mode peaks at the threshold value or more. The threshold
value is set in the range of 0 to 99 dB (steps of 1).
The trace display at the side of the data area changes to “PKCVFIT @".

Peak Curve Fit Target Trace
Soft Key Display
G=PKCVFITA Peak-curve-fits trace A.
G=PKCVFITB Peak-curve-fits trace B.
G=PKCVFIT C Peak-curve-fits trace C.

IM 735302-01E
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6.7 Curve Fitting

Range of Target Data for Calculation
Vertical axis Data from threshold value to peak.
The threshold value is set in the range of 0 to 99 dB (steps of 1).
Horizontal axis Soft key display.

ALL Targets all trace data for calculation.
INSIDE L1-L2  Targets the data of between line markers for calculation.
OUTSIDE L1-L2 Targets the data outside line markers for calculation.

OPERATION AREA when set to INSIDE L1-L2 I OPERATION AREA

)

Line Marker 1 Line Marker 2 Line Marker 1 Line Marker 2 Line Marker 1 = Line Marker2
or or
Line Marker 2 Line Marker 1

OPERATION AREA when set to OUTSIDE L1-L2
- - -
Line Marker 1 Line Marker 2 Line Marker 1 Line Marker 2 Line Marker 1 = Line Marker2

or or
Line Marker 2 Line Marker 1

Curve Fitting Algorithm

Soft Key Display Description
GAUSS Normal distribution curve
LORENZ Lorenz curve
3RDPOLY 3rd poly
4THPOLY 4th poly
5THPOLY 5th poly
Nofte

If G=MKR FIT is selected, fitting cannot be performed if only a small number of markers are
placed. A warning displays in these cases: WARNING 111: <G=MKR FIT>failed

GAUSS, LORENZ: Fewer than 3 markers

3RD POLY: Fewer than 4 markers

4TH POLY: Fewer than 5 markers

5TH POLY: Fewer than 6 markers
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6.8 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.

Nofte

« If the active trace is not set to DISP, the moving marker cannot be used. Set the trace VIEW
@ DISP/BLANK soft key setting to DISP.
* Even if you press PEAK SEARCH the moving marker is displayed.

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 @

TRAVY 1543, 2520nm 2.T5dBm V=vn:
IE A V0ae1:1542.806Amm 22, 47dBm @.@268m 25.22dB
TR A VA3R2: 1543, 70ddnm  -B5.88dBm 8.15: 53.63dB
jrfuelocH
viaaR4:
VAR5
THEAS CONDITIOMD.
[sTerT: 1543, 6820m

[seT

S

sTor: 1544, 102nm center: 1543. 852mm sean:  @.50m ‘

» E e o Res: [@.020rm  sens: 11D AVGE sveL: [ 501 (AUTO) ( LLLLL J
- Moving marker [ e e
sk 1543, 952an| (xsmﬁ ‘ ‘ ‘
\ a[rcosese]| | AR e
/ \ HEE S
4|/5]6 4
17 SR e —| | (?QEEEEEVEL -> ‘ ‘
Fixed markers ]
37 \ ‘ ‘ ‘ ‘
\ —
\
., W e

il
(545,88
e

More 173 J

LCANCEL ‘
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6.8 Marker Display

Clearing Fixed Markers
3. Press the CLEAR MARKER soft key.

4. The number of the fixed marker to be cleared is entered in the DATA ENTRY
section.

5. Press the CLEAR soft key.

YOKOGAWA & 2806 Feb £8 16:41 !
TR AU 15438500 2.7508n Vv N[ o= (e
1R A 70901:1543.52600m  —22. 47dBn 0.0280m 25,2248 SiFDx /BLK
TR A vedee: 1543 70eanm  -5688dBn o 162%m 588348 [Ets /B
bunjaeH SiErx i
buar FiEIX P
VIS GiFIx Joik|

THEAS CONDITIOMD. ‘

[sTerT: 1543, 6820m sTor: 1544, 102nm center: 1543. 852mm sean:  @.50m

» EdE/D res: 0828w sens: D ave:[ 1] evpu:[EALATO) |:|

[CLerr MarkeR

-
\ 4 || T || COARSE
/ \ HEEE
4] 5] 6] wms
: ]
| E— P |:|

7.,
1543. 682 nm

[1543. 853 rm .o
]

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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6.8 Marker Display

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 5.5, “Center Wavelength
Setting.”

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

Nofte
The MARKER->CENTER soft key cannot be used under the following conditions.

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

Setting the Moving Marker Wavelength 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 6.1, “Zooming In/Out on
a Wavelength.”

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

Nofte
The MARKER->ZOOM CTR soft key cannot be used under the following conditions.

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

Setting the Moving Marker Level to the Reference Level

With the moving marker displayed, press the MARKER-> REF LEVEL soft key.
The reference level setting screen and setting value are displayed. For information
on the reference level, see section 5.4, “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 ¢
TRAV __ T1543.8500mm  2.75d8n  v—vn:
veead :
buuet
VgIg3:
bruzart
biuplat
THERS CONDITIoN:
|sTamT:1543.6820  svom:1544.1820m  cewter:1543.852nm  sman:
o pEleeo res: [ 080w sens:[I0 ] ave:[ 1] swei:[ SEI(ALTO]]
1543, 8528nn]
<
\ COPRSE

Bl .

s
en ||

e
Pt
Py S
o[ e[ o[«

oy
ENT

6
3

-7,
1543, B3] nm
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6.8 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.
2.
3.

4.

Press MARKER.
Press the MORE soft key twice. The MORE 3/3 key menu is displayed.

Press the MARKER DISPLAY soft key. The difference value display selection
menu is displayed.

Press the OFFSET or SPACING soft key.
OKOSAWA &
TR 1 o0 -y o s TR T R =
Eé?ﬁé Br Sy R O voe1:1843 8300m  —20.7rdsm 2.6080nm  £3.03dE Bip1X
OFF W OFFSET R A YOUR: 1843 S10am  —33. 43dem pedonn  35eods cibs
R A VOOA5: 1545 790 45 3dem 0Bshnnn  A8ARdE H=E
voand: EiEl
<r VOh: GiEIK J2k| [eracine
W oy STarT: [642,602m  orop:1544.108m  cenrem:1543,$53m  eean:  0.5m |
FrER DT P S0 res: [0 sews: I eve:[1] swe:[ SOLTAN
s B
[ TH
[ s
UREKTER et
0
. 24
2
eearcryana
B e BN
* i AN [ ]
(»w foe | ™ ‘ ‘ > | /\{ |:|
"
a1
T e i ' |:|
R, R
5 - B—
g
rore 173 ore =72 J T Em E=

Note

When set to OFFSET, the difference between the moving marker and each fixed marker

is displayed. When set to SPACING, the difference between the moving marker and the
smallest-numbered fixed marker is displayed along with the difference from each of the fixed
markers.

Automatically Updating the Level Value of the Fixed Markers
The fixed marker’s level value is updated to track the waveform each time the displayed
waveform is updated.

URETever

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.
(EQ?KIEEFF E?ééEE;FSETJ
(ﬁ;@; J W“:;
( ‘ e
(
=
|

=
=

merker L1sT]
PRINT

‘ [=E oy

T

MoRE 103 J ‘moas a3 J
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6.8 Marker Display

Setting the unit for the Marker Value

1.
2.
3.

Press MARKER.
Press the MORE soft key twice. The MORE 3/3 key menu is displayed.

Press the MARKER UNIT nm THz soft key. Each time you press the soft key, the
instruments toggle between nm and THz.

MARKER

=T [erier
MaRKER 4T UpDAaTE|

R O

HARKER UNIT]
THz

cLesr
MARKER

seergHrans

orriell

MARKER
3CENTER

[searcrane
zooM area

W= o

HARKER
3Z0GH STR

MARKER
SREF LEVEL

|
<
<
<
<
|
|

AL MaRKER [Herrer LisT]
Ew=rty PRINT

e

roRE 13 J

rore =2 J

Nofte

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.

Printing Out Marker Values

1.

Press MARKER.
Press the MORE soft key twice. The MORE 3/3 key menu is displayed.

Press the MARKER LIST PRINT soft key. The marker value is printed out from
the internal printer.

To cancel a print job which is in progress, press the COPY CANCEL soft key,
which appears after this key is pressed.

MARKER
ACTIVE

OFF

seT errER
MARKER [#UTO UPDATE|

orEiell

ARKER NI
THz

cLEsR
MARKER

[searcriane
o5

WS o

MARKER
3CENTER

[searcH ane
zoom arEA

R oy

HARKER
3Z00M <TR

MeRKER
IREF LEVEL

<
<
<
<
<
|
|

AL MaRKER [Herrer L1sT]
CLEsR FRINT

e

MoRE 1,3 J ore 2.2 J
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6.8 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 area.

YOKOGAWA 2006 Feb 13 15:11 1
v B -vn: Nl orie o=z (e
a1 B ZBLE MaRKER 1
ey Zatr OFF
B A=
] raRkeR 2
sTarT: 1543, SBANM sTop: 1563, 5@@nm center: 1553, 50@mm span:  20.0mm -
5 BE!E/D res: [@ 10w sens: [HIGHT AVG: sree: [ T0A1 (BUTO) LINE
1:3328: B30 o
Lehia: s mooonm S N
[OFF]
% } YEEoh? ShEn
@ SR AR A AR W VAR LA R |:|
60,
00,
1643, 508 553,500 m 2.@@rmo 1563.508mm  ["OF% =2 J
» 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. Press the LINE MARKER 1 OFF/ON or LINE MARKER 2 OFF/ON soft key to
turn the function OFF.
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6.8 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 5.6 for details>>

With line marker 1 and 2 displayed, press the MRK L1-L2 ->SPAN soft key. The
sweep width setting screen and setting value are displayed. The measurement
sweep width, measurement start wavelength, and measurement stop wavelength
are changed. The measurement sweep width can be set by continuing in the DATA
ENTRY section. The available setting range is 0.1 to 1100 nm (in 0.1 nm steps).

Setting the Area from Line Marker 1 to Line Marker 2 as the Display Scale
ZOOM SPAN
With line marker 1 and 2 displayed, press the MRK L1-L2 ->ZOOM SPAN soft key.
The display sweep width setting screen and setting value are displayed. You can

also rewrite the currently displayed waveform according to the specified ZOOM
SPAN.

Nofte
« If only one of the line markers is displayed, for L1, the wavelength on the right edge of the

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

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

YOKOGAWA 2006 Feb 13 15:11
: T¥n: 1]7| [ = c
Tona i o (bR .
0003 Ur
o :
0025 MARKER 2
CMEAS COMNDIT ION> ‘ OFF
sTarT: 1543, SBANM sTop: 1563, 5BAnm center: 1553, 508nm sean:  20.0nm -
o BdE/D Res: [@ 100)rm  sens: [HIGHT AVGE stpL: [10a1 (AUTO) LINE
. Farres =
1:1545.5000mm & On
1i1827:28580
Latia: | s.pooom e,
OFF g

=en|

-28. } MER L1

Ll UL

.. IUJLUUU UL

20,
1543. 5d@]nm

(1553 580 CZ.0rm. o (1583, S
e o |

Note
For information on analysis inside the line markers, see section 7.13, “Specifying an Analysis
Range.”
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6.8 Marker Display

Displaying Level Line Markers
1. Press the MARKER switch. The soft key menu for marker settings appears.
2. Press the MORE 1/3 soft key.

3. Press the LINE MARKER 3 OFF/ON or LINE MARKER 4 OFF/ON soft key to
turn the function ON. Line marker values are displayed in the upper left of the
waveform area.

YOKOGAWA @
v H V-vn: il
gee]
gag:
buued
b
byl
THERS CONDITISN
|sTarr:1543.500mm  stop:1563.50@mm  center: 1552.508mm  span: 20.8mm
PR e res: @ 100m  sens:[HIGHT ] ave:[ 1) svec: [ TEOLEITON
;. -5.booEm
3i--=58 5038
La-ta: -s0.boue
<En|
-20. }
-0 PACAUAG SR AW AVA R UAE AN AV AW ro
P
-4,
-,
1543, 508 nm 553,500 m C=d@rmo 1563.50amm "= == J
[z e e e

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.
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6.8 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 ¢ I \ \ g
TR A ¥MPK 1555, 33600m 2.51dEm W= \
TR A YAAR1: 1552, 9348nm 2. 36dEm 2. 402@nm B.1%dE
VAR |
YRR
VARRAA :
VR : |
\ /

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

Moving marker

res: [ 1I00rm  sens: [HIGHT | / ave: ]

G T '

SOOI
*DdBm
L (= el et e 1113 ettt ‘el It
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Number displayed on fixed marker
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6.8 Marker Display

MARKER DISPLAY

This key is used to set whether to display the difference relative to the moving marker
(OFFSET) or the difference relative to the next marker (SPACING) in the marker display
(Fig. 6-10 "Data area when MARKER DISPLAY is set to OFFSET" and Fig. 6-11 "Data
area when MARKER DISPLAY is set to SPACING"). (Default: OFFSET)

If the active trace span is 0 nm, the wavelength difference relative to the moving marker
is 0.000 nm.

the level difference from that fixed marker.
When a fixed marker is positioned and the moving marker is set to a wavelength value of
-210 dBm, the level difference is set to 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).

R AV 15432, 850Anm 2. 2rdBm V-¥n: al¥

TR A VREE1: 1542, 2300nm - —28. TrdEm Q. B2@Enm 23.03dB

TR A VEIz: 1542, 81@00nm - —33. 43dEm B, B4 M 5. 60dEB

TR A g%%%g:ﬁd&?gﬂﬂnm —45, 93dEm ¥, BE@ANM 43, 20dE
VARAS |

Data area when MARKER DISPLAY is set to OFFSET

SPACING
Sets the difference value display as the difference between each marker and the next
marker.

kAW 21543, E5@Anm 2. 27dBm SPACTMG: YL

TR A VROA1: 1543, 820nm - —20. 7 7dEm 0. 0208nm 22, A3dE

TR A VaAR-: 1543, 810Anm - —33. 42dEm -0 E023nm - 12, 66dE

TR A g%g%ﬁ:ﬁd&?gﬂﬂnm —45, 93dEm -B.820mm —12.50dE
TORAG :

Data area when MARKER DISPLAY is set to SPACING
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6.8 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 COMDITION:
sTarT: 1543, BARANm stop: 1563, SPANM

10, Bl=e T / res: (@ 1A mm ¢
= -

16.3

S A I B N
clEm : ' :
L

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.

TMEAS CONDITIGNY
=TerT: 1543, 500nm sTop: 1563. 508nn cener: 1553, 58@nm spar: 28, 0nm ‘

.8 10.0l=eo res: (@ 100)rm  sens: [HIGHT avG:[ 1] sve: [ TOBTAOT0]
. T T T
,,,,,,,,, Nea——x
S : 5. BAdEm|
L4-L3: -50.00cE
REF----- T
=Em
7 COPRSE
""""" g BS ]|

61 mms

||| ][ -a][=
ro|[on][co|[ =

B O

3
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_________ L7V b

s T | -

,,,,,,,,, Line markers linked —

-8, : : L : ;
1516, 5 1553, 500 meo 561,508
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6.9 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 @ 2006 Mar 81 11:20
B | Yooe1 iR Ou = rece «
e : Lo o
VgaL
biuslit frace & [Cower roio
THERS CONDITION - e
|sTarT: 1543. 602 STop:1544.1820m___cenTer: 1543.850m  span:  @.5mm \ P o
O 1 2 res: @ 00m  sens:[ID ] ave:[ 1) sweo:[ SOLGATO) fTrace ©
T (I
E=0 [TRace D
- Low‘ ‘ ‘
-3t [TRece &
5. up
rrace ¢ - ‘ ‘
Eul 0
1643 602 1543852 rm [@.88lrmo 1547 _100)rm up

2.8

|:| .

[ZB-eo res: @Bl senss D] ave:[(1] sveus [ SOTGEITON

race ©
P
HoLo J

11,
1543. 682]nm

g
7]

m Co.gme i LREWRN ‘

Fixing a Trace
3. Press the HOLD soft key.

Fixing/Releasing the Upper Trace

4. Pressthe 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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6.9 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 735302-01E
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6.10 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.

YOKOGAWA &
v H
vooe1:

sPLIT
DISPLAY

THEAS CONDITIONY ‘

lsTarT: 1643, 6020m oTop: 1644, 1020m _ center: 1543.852m  span:  @.5mm

» ED@/D res: [@ 020w sens: [0 ] eve:[ 1] sveu:[ 5OLENTOY ’—‘LAEEL
OFF] » K
o

ElIEER . UERT RN

) rrace cLeam
El vy — Trace clearing
- - [ ]

—
Pt
e =[=][=]=
NERE

77,
1543 6@

"

15, Elrm

) [ oo

Nofte
The allowed setting range for the noise mask value is OFF (-999), and -100-0. Settings can be
adjusted in steps of 1. The value changes in steps of 10 if you press the COARSE key.
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6.10 Noise Mask

Explanation

Noise Masking
HRZN

Displays the waveform with level values at or below the mask value as the mask value.

YOKOGAWA &

2006 Feb 13 14:42
¥-vn: i
EIFIX

THEAS CONDITIONT
sTerT: 1543, 58ANM

sTop: 1563, 5AAnm
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7.0 1 Il i)
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LT e | (0
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-40.
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g,
1543500 553,580 (2o 1563, 50)rm

R

B

[ELT| [T AT
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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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6.11 Copying and Clearing Traces

Procedure

Copying Traces
1. Press TRACE. The soft key menu for trace settings appears.
2. Press the MORE 1/2 soft key.
3. Press the TRACE COPY soft key.
4

Press the SOURCE TRACE soft key and select the copy source trace (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.

p— |

acTIVE

TRACE
CDEF(J

&
F
5

E EEEEE ‘

Nofte

« 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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6.11 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.

acTIVE

[TRace comv J

TRACE B
EBCDEFG)

View A [TRace cLead] =

BLANK

WRITE &

|

A o)A w| g md o

ALL TRACE

|
|
|
‘ —)
|
|

pr—

TRAC

rome =72 J LREWRN ‘

Trace List
1. Press TRACE. The soft key menu for trace settings appears.
2. Press the TRACE LIST soft key.

Kejdsig wioganep
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6.12 Searching

Procedure

Finding the Peak Wavelength/Level
1. Press PEAK SEARCH. The menu for searching for the peak value is displayed.

2. 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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=
)
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3
o
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More 1.2 J

Finding the Bottom Wavelength/Level

2. Continuing on from step 1, press the BOTTOM SEARCH soft key. The moving
marker is set on the waveform bottom (the minimum level value) and the marker
value is displayed in the data area.

Nofte
» If the active trace is not set to DISP, the moving marker cannot be used. Set the trace VIEW
@ DISP/BLANK soft key setting to DISP.
» Even if you press PEAK SEARCH the moving marker is displayed.

Finding the Next Peak/Bottom Level

3. 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

3. 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.

Finding the Level Peak/Bottom to the Left of the Marker

3. 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.
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6.12 Searching

Setting the Minimum Peak/Bottom Difference of the Mode Judgment
Reference
1. Press PEAK SEARCH. The menu for detecting the peak value is displayed.
2. Press the MORE 1/2 soft key. The 2/2 soft key screen is displayed.

3. Press the MODE DIFF soft key. The screen for setting the minimum peak/bottom
difference of the mode judgment reference is displayed.

4. Enter a peak/bottom difference using the rotary knob, arrow keys, or numeric key
pad.

5. Press nm/ENTER.
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Auto Search
1. Press PEAK SEARCH. The menu for searching for the peak value is displayed.
2. Press the MORE 1/2 soft key. The 2/2 soft key screen is displayed.
3. Press the AUTO SEARCH soft key.
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6.12 Searching

Explanation

Peak Search

You can detect the peak or bottom values of the measured waveform.
The following explains the soft keys related to peak searches.

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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6.12 Searching

ALL MARKER CLEAR
This key is used to clear all currently displayed moving markers and fixed markers.

MODE DIFF *.**dB

This key is used to set the minimum peak/bottom difference (dB) serving as a basis for
mode determination during mode detection.

When you press this key, the setting screen and current setting value are displayed. The
available setting range is 0.01 to 50.00 dB (in 0.01 steps, coarse: steps of 1), and the
value is set in the DATA ENTRY section. (Initial value: 3.00 dB.)

SEARCH/ANA L1-L2 OFF/ON

When set to ON and wavelength line markers WL1 and WL2 are set, peak searching,
bottom searching (PEAK SEARCH key), and analysis function (ANALYSIS key)
calculations are only applied between line markers 1 and 2.

The setting applies to the MARKER and PEAK SEARCH keys, and the SEARCH/

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

V\/;en this key is set to ON, is displayed at the very bottom of the screen in reverse
video.

Nofte
* If both WL1 and WL2 are set, execution applies over the span between line markers 1 and 2.
» If just WL1 is set, execution applies over the span from line marker 1 to the right edge of the
screen.
» If just WL2 is set, execution applies over the span from the left edge of the screen to line
marker 2.

SEARCH/ANA ZOOM AREA OFF/ON

When set to ON, peak searching, bottom searching (PEAK SEARCH key), and analysis
function (ANALYSIS key) are only applied to data in the ZOOM SPAN range.

The setting applies to the MARKER and PEAK SEARCH keys, and the SEARCH/ANA
L1-L2 ANALYSIS key. When this key and the SEARCH/ANA L1-L2 key are set to ON,
calculations are applied to data that are both within the ZOOM SPAN range and between
line markers 1 and 2. (Initial value: ON.)

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

Auto Search

You can automatically detect the peak or bottom value every time a sweep is performed.
The following explains the soft keys related to auto searches.

AUTO SEARCH ON/OFF

Turns ON/OFF peak/bottom searching to be performed every sweep.

When set to ON, a peak/bottom search is performed automatically and a moving marker
is set automatically after sweeping ends. (Initial value: OFF.)

When this key is set to ON, is displayed at the very bottom of the screen in reverse
video.
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Chapter 7  Analysis

7.1  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.

/ Analysis parameter setting screen
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7.1 Spectrum Width Measurement

If you only want to change the THRESH LEVEL, you can also do so with the SPEC
WIDTH THRESH soft key.

Changing the Threshold Value for Each Algorithm

4. Continuing on from step 3, press the SPEC WIDTH THRESH soft key. The
threshold setting screen is displayed.

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

Automatic Analysis on Each Sweep

4. Continuing on from step 3, press the AUTO ANALYSIS OFF ON soft key to select
ON. At the end of each sweep, the SPEC WIDTH, ANALYSIS 1, or ANALYSIS 2
function that was selected is executed automatically.

Nofte
» If the AUTO SEARCH soft key is ON when the AUTO ANALYSIS soft key is turned ON,
AUTO SEARCH is automatically turned OFF.

*  When the AUTO ANALYSIS soft key is set to ON, is displayed at the bottom of the
screen in inverse video.

Printing Out Analysis Results
2. Continuing on from step 1, press the MORE 1/2 soft key.

3. Press the RESULT PRINT soft key. The results are printed out on the built-in
printer.

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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7.1 Spectrum Width Measurement

Explanation

Algorithms

Algorithms for Spectrum Width Analysis

Algorithm

Description

THRESH

ENVELOPE
RMS
PEAK RMS

Determines spectrum width from the width between points where the
waveform crosses the threshold value.

Determines spectrum width from waveform envelope.
Determines spectrum width from waveform standard deviation.

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.”

* For information on NOTCH, see section 7.2, “Notch Width Measurement.”

Results Display

The analysis results are displayed in the data area.

Mo

YOKOGAWA ¢
{EPECTRAL WIDTH AMALVS1S: THRESHOLLD: ki
THRESH LEvEL: 2, PRdE A 3. 8158nm
K: 1.0 acr 1544, 536Tnm
\ MoDE FIT: OFF MoDE: ] \

\

Analysis parameter setting value

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.

\

AM: Spectrum width
Ac: Spectrum width center

Analysis results

The value set by this soft key is shared by the analysis parameter setting screen under
the PARAMETER SETTING soft key.
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7.2 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 4 2005 Feb 20 16:54
THRESH LeveL: 10.00dB an: 1.2727nm ' ez .
K 1.00 ac: 1549, 8@80nm BLS MLITL}#
TvRe: BOTTOM Zert
sTarT: 1544, 9B8Im sTop: 1554, 98 center: 1549, 908nm sean:  10.0mm ‘
. @ 0)-e0 res: @ 100)nm  sens: [NORMAL ave: 1] ste: [ BRLAOT0)
k!
a4 ;
e |
-2 v
/:/ - Analyzes the waveform
with the minimum level
4.
value as a referemce.
-60.
-0a.
1544, 908 rm 3. 50]rm .o 1554, 905]rm

Notch width measured waveform (PEAK)

Data area
YOKOGAWA 4 2005 Feb 28 16:55

SPEC WIDTH

MNOTCH,
i

THRESH Level: 10, 00dE an: 2.583%nm
ki 1.0 ac: 1549. 9082nm
Tves: PEAK

X
FIX
FrEIX
HEIX

THEAS CENDITIONT
sTarT: 1544, SRSrm sTop: 1554. 988nm cenrer: 1549, 808nm span:  10.0rm ‘

P 0% res: @ 100)nn _ sews: [ORMAL avo:[ 1] sve: [ CELGANTD
By

- Analyzes the waveform

— . .
with the maximum level

&
value as a referemce.

e
dBm B

: ; TREsh
; " 12
' ' SwiTon
: : Sishiar

4. . : TRACERTABLE

me
e

N

-, - -
1544908 rm 154998 rm CLadwo 1554908

) rore 1,2 J
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7.2 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.

/ Analysis parameter setting screen

ANALYSIS SETTING [HOTCHI

THRESH LeveL: | 10. 00| e
s o
=

10 _PAAR]

= g
e .
Sismiay PAGE 11
TRACERTABLE

DeFALLTS

ETT

[auTo

(ARALYE:
OFFIN

B
2

More 1.2

Nofte

7 [
HH ]
&3 i

3 A v >

cLose
1 TNDOW

=

SPEC WIDTH
NOTCH
H

Sw1TCH
D1SRLaY
TRACERTABLE]

Thrgsd T
18.00d8
#
SETTING

For details about the notch width analysis algorithms and parameters,

“Data Calculation Algorithms for Spectrum Widths.”

see appendix 2,
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7.3 SMSR Measurement

Procedure

You can measure SMSR from the measured waveform of a DFB-LD.

1.

2.

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

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

3. Press the SMSR soft key. Analysis is performed, and the results are displayed in
the data area.
Data area
YOKOGAWA @ 2005 Feb 13 11:48
smsr rMoDe: MODE | smeR Mask: +0,0@mm BrFIX ZELK
THE wek: 1544,8360nm 2. 19dBm :
vand pK: 1543,84T5mm -42. 15dBm
ANBLYSIS 1 TPK-VaEnd PK: -@.9385mm 44, 34dB
DFB-LD) et 1542. 036mm cTop: 1547.036nm _ center: 1544.536mm  spaw:  5.0mm |
e g5,y [Tee0 res: @ 0@rm sens: [0 ] ave:[d] sreu:[(I300G0T0
WJ Mode peak
THRESH 3
i
R
Side mode
EeRsRTe . SVIS ,l
Eve [ \
TRACERTABLE,

aUTO
ANaLYS1S

ON‘

A s

Hore

ore 12

11,
e LREmRN ‘ 1542, 038w

When changing the analysis parameters

4.

5.

Continuing on from step 3, press the PARAMETER SETTING soft key. The SMSR
measurement parameter setting screen is displayed.

Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To switch SMSR1 and SMSR2, press the SELECT soft key.

Press the CLOSE WINDOW soft key. The SMSR measurement parameter setting
screen closes, and the soft key menu returns to the previous stage.

Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.

wD
SIMSR)
Srec o SMER MODE:

- SMER MasK: * rim
Erbicr,
TRACEETABLE]

Hore 1.2

/ Analysis parameter setting screen

ANALYSIS SETTING [SHMSRI]

WD
anaLvs s
Execlie

SHMER

< TrmEsn T
SETTING

Su1TcH

biseiay

TRACERTRELE]

NEE on

O sMske

PAaGE 1.1
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7.3 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 ¢ s
{SMoR_AMNGLTS ISy AlY
sMSR MoDE: MODE 1 SMSR Mask: +@. B@nm
vrk: 1544, 53600m 2. 19dBm
/ vand Pr: 1543, 54T5nm =42, 15dEm
| wPK-vand PK: -@. 9885mnm 44, 34dB

Analysis parameter setting value
MODE 1: Set the 2nd peak excluding the
MASK AREA as the side mode.
SMSR MASK: Mask setting range

/ Analysis results
\/ PK: Mode peak wavelength, level value
\/2nd PK: Side mode wavelength, level value

sisfjeuy H
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74 POWER Measurement

Procedure

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

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

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

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

Data area
YOKOGRNA ¢ 2005

TEOWER ANBLYSISY i

POLIER? 2. 41dBm (1. T41md»
0.00dB

OFFSET:

THEAS CONDITIGNT
sTarT: 1494, 536nm sTop: 1584, 536nm center: 1544.536rm span: 100, @nm |

18.8)-s res: [@200)rm  sens: [MID/SW ava:[ 1 sve: 2501 (AIT0)

| THRESH

avLre1s 1
DF
-
<

DN}
SH|

2.

anaLYS1S
ExecUTs
THRE:

PARAMETER
SETTING

. seamenT
"

o
1

Eve Er==s

hare, B

TRQCE&TQBLEJ 37, +

o ) =y

TR o | ' T

orF |
—
X oy

77

When changing the analysis parameters

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

5. Enter a setting value with the numeric key pad.

6. Press the CLOSE WINDOW soft key. The power offset setting screen closes, and
the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.

/ Analysis parameter setting screen

ANALYSIS SETTING [POWERI]

E=
DeFALLTS -—)

POWER OFFSET

PA&GE 171

[suTe
[ANAL Y
N

AN

More 1.2 cLose
W TND2H

Nofte

For details on POWER analysis algorithms, see appendix 3, “Details of Analysis Functions.”
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7.5 DFB-LD, FP-LD, and LED Measurement

Procedure

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

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

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

3. Press the DFB-LD, FP-LD, or LED soft key according to the type of light source
to be analyzed. Analysis is performed, and the results are displayed in the data
area.

Example of a measured waveform of an FP-LD

Data area
YOKOGAWA &
SPEC WIDTH oFE-LD (FP-LC ANALYSTEY i]7| [ o=
MEAN WLz 1547.9729mm seec wIDTH:  2.8574mm :
THRESH Peerc w1548, 7200 peak LeveL: -4 A3dBm :
MODE Mot § H 7
ANALYSIS 1 FP-LD TOTAL POUER: @.12dBm : -
DFE-LD) {MEAS CONDITION? ‘
D |=rart: 1533, 0AANM e7op: 1563.000mm  cenver:1548. 000 span:  30.0m
- 1p sl res: [T 100w sens: [0 ave: 1] sve: [(TEOLE0TD

WD

seTTING
SWITCH
DIspLay
TRACEETABLE]
Ut

aRAL

MoRE L/2

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.

IFAVAVAVAVATAVAVIVAVAVAVHVATAVAVAVAVAVAVAYIVAVLVAVLY,

87,
1533, 088 rm

EEEEEE

=@~ 156500 [T
| e e T | B

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.

Nofte

For details on the analysis algorithms for the DFB-LD, FP-LD, and LED light sources, see
appendix 3, “Details of Analysis Functions.”
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7.6 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.
2. Press the ANALYSIS 1 soft key. The analysis function selection menu is
displayed.
3. Press the PMD soft key. Analysis is performed, and the results are displayed in
the data area.
Data area
YOKOGAWA ¢ 2008 Feb 13 15114
S ThRESh Lovel: 20,048 A8 Ahe  Z2H
MO 3. 18Tps PEAK NUMBER: 8 B:ifFIxX BL
LEFT pEak: 195, 4064THZ RIGHT PE&K! 193.2101THz Eag 2 X

THEAS COND ITIONS |
5TART: 1534, 200nm 5Tep: 1554, 28Bnm cenTeR: 1544, 20 span: 20, Anm

5 Qe o res: [F00@)rm  sens: [HIGHT ava:[ 1] sweu: [ BOTGADTO)

2.1

w
-
01
g
"y TRACEXTAELE

)
i PMD|
15,1 "

auTo
aNaLYS1S

[auTe
ANACvs15

OFF] ON‘

E

ON|

e 172 J LREWRN ‘ 1650 20w

-24.

More 12

EEEEE

When changing the analysis parameters

4.

Nofte

.

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.

Press the CLOSE WINDOW soft key. The thresh level setting screen closes, and
the soft key menu returns to the previous stage.

Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in the data area.

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.”

7-10
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7.6 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 AQ6370B
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.

3. While watching the waveform during repeat sweeping, adjust the polarization
controller so as to maximize the waveform’s peak/bottom difference (the level

difference between the maximum and minimum values).

4. After the polarization controller has been adjusted, press the SINGLE soft key to
perform a single sweep. Acquisition of measured waveforms is complete.

IM 735302-01E
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7.7 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.

2. Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

3. Press the WDM soft key. Analysis is performed, and the results are displayed in
a list. The analysis results display screen is switched with the SWITCH DISPLAY

soft key.
Data area
YOKOGAWA ¢ 2005 Feb 13 14:00
v H T-Vn: A]Y| [CHEE ==
TR A ¥00@1:1547. 210@nm . 12dBm 7B
IR A Y8Ae2: 1542, 1AM . 18dBm B
TR A vRAR3: 1548, 91400 . £AdEm BLl
IR A Y02R4: 1549, T200nm Bl =
Rl TR A VAARG: 1550, SToAnm A2dBm B
CMEAS CONDITION> |
sTaRT: 1543, 500nm sTer; 1563, 500NN center: 1553, 500nm span: 28, 0nm
aNALYSIS 2 1% 18.8)-eo res: (B, 108)rm  sens: [P-HIGHL avs:[ 1] svec: [[000T TIANDY
WDt ) L
[ Vo
— =0
B
THRESH =87
w o
E
20de) ey | |
[ppr—— i PARAVETER
L an B
I 1502, 988 rm 1003, 738 rm m/o 1954 482 rm .
oTTon WM _aNALYSIS)  THRESH: 20.0BdB  MoDE DIFF: 3. BAdB A1) [swrTen
DrspLay M_alo: MANUAL—F1X N_srea: B, 48rm H_areA:@. 38nm FoaLG:GALSS no1se Bu: Q. 1@mm DISpLay
TRACEATABLE No- T mRveLEwaTH e T orfeeT L [oFFeET LeveL|  moTee <re TRACELTAELE
e Ty = PR 2E,
auTO ‘ ‘ ‘ 1] 1547.3098 2118 -12.88%3 —4B8.918 42138 0T
ANALYSTS 2| 1542.1071 2,109 -11.292% -40. 005 42,114 [ANALYSIS
ON 3| 1548.913% 2.199 -1@. 4862 —39.949 42,147 oM
4| 1549.7195 2.3e2 -9.6881 —39. 902 42.204
5| 1550.5153 2.427 -8.8844 —39.924 42,351
6| 1551.3217 £2.541 -8.0780 —36.911 42451
7| 15%2.1149 2,485 =T.2847 -88.917 42,402
8| 1552.9308 2,358 -5, 4689 —3 3
ore 172 J LREWRN ‘ 1=

Nofte
When zooming a waveform, if you click in the list of analysis results, the waveform of the
selected channel is displayed in the center of the waveform screen.
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7.7 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

AMALYSIS SETTING L[WDMI

A, CHANMEL DETECTION SETTING

THRESH LEWEL:

MODE DIFF:

prspLaY Mask: MOFF O 0.8]<em

][]

B. INTERPOLATION SETTING SELECT

— notse sLeo: RAUTO-FIX CIMANUAL-FIX
OAUTO-CTR  OMANUAL-CTR
Z OrRIT

NolsE area: AUTO

MASK AREA: —

Tz
i
ol
n

FITTING aLco: [ LINEAR OGALSS O LORENZ
O3RD POLY O4TH POLY OSTH POLY

rorse ews [ B, 10]mm
pusL TRacs: JON BOFF

cLose
W TND2H

=]

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.

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 [WDMI1

C. DISPLAY SETTING

pisPLay TvPe: REAESHLITE ORELATIVE

[amaLvs 1S
lExecUTe

WD4

ODRIFT(MEAS) ODRIFT(GRIDY aa (?EEE;S‘“‘”

cH RELaTION: MOFFSET  OSPACING

rer oH: BIHIGHEST O 1)<
MaxsMIn RESET: MAK-TMIN RESET

QUTPUT sLoPe: [JON M OFF
POINT DISPLAY: 0N COOFF ‘

PAGE =2/2

PeraveTER
SETTING

[s1Ten)
BIsPLAy
TRQCQ

[auro
aNalYs1S

W= oy

More 1,2

Note

See appendix 4, “WDM Analysis Function” for a description of the WDM analysis algorithms
and parameters.
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7.7 WDM Transmission Signal Analysis

Explanation

The following configuration is used to measure WDM transmission signals.

AQ6370B
Multi-channel light source IE' O
— — ]
______ ]
|
O O
QLuoL Mux ——

\ Optical amplifier

B N
-

/

Measure the WDM signal light and write the waveform to the active trace.

Setting Analysis Parameters

The WDM analysis function parameters may be broadly divided into the following three
configurations.

Parameter settings may be changed as desired according to the details of the particular
analysis.

» Parameters related to channel detection (CHANNEL DETECTION SETTING)

» Parameters related to noise level measurement (INTERPOLATION SETTING)

» Parameters related to analysis results display method (DISPLAY SETTING)

These are explained below. See appendix 4, “WDM Analysis Function” for a description
of the parameters.
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7.7 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 ¢ COA5 Feb 13 13:34
v B V-n: AY] [P D=
IR A ¥2801: 1547, 3108nm . 12dBm BiFIx /BLK
IR A ¥AaRe: 1548, 18=@mm . 18dBm
TR 7 Y0805 1345 9140 :200Em
IR A YA 1549 . To00mm .38dBm
TR A VaaRs: 1558, 5TEBmm . 42dBm
RS CORDTTTONS
sTerT: 1543, SOAMM sTop: 1563. 500nm center: 1553, 508nm sean: 20 0mm ‘
® 10, Pl=e o res:[@100m  sens:[HIGHL svai[ 1] smeL: (1081 (AUTO)
i
5l
3 T4 HRESHLEVEL
N
E TGN
e
-43.7 TRQC
SNatvsrs
DISPLAY MASK o
-63.7
.7
[1543 580 G CZadwmo e L e J
i e e | | = |

Parameter Settings Related to Noise Level Measurement
These parameters are used to set the interpolation method and bandwidth for noise level
measurement.
NOISE ALGO
Select one of the five algorithms shown below for measuring the noise level.
If AUTO-FIX or AUTO-CTR is set, the measurement parameters at another noise level
are set automatically. To set the values manually, select MANUAL-FIX or MANUAL-CTR.

* AUTO-FIX Automatic settings (FIX type)

* MANUAL-FIX Manual settings (FIX type)

+ AUTO-CTR Automatic settings (CENTER type)
+ MANUAL-CTR Manual settings (CENTER type)

« PIT Automatic settings (PIT type)
Nofte

* If AUTO-FIX, AUTO-CTR, or PIT is selected, the NOISE AREA and MASK AREA parameters
are set automatically according to the measured waveform. FITTING ALGO is set to
LINEAR.

» See appendix 4, “WDM Analysis Function” for a description of the WDM analysis algorithms
and parameters.

IM 735302-01E
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7.7 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

Nofte

If NOISE ALGO is AUTO-FIX or AUTO-CTR, then FITTING ALGO is automatically set to
LINEAR and does not need to be set manually.

NOISE AREA

This parameter is used to set the range of waveform data to be used in determining the
noise level through interpolation.

This parameter is only set when NOISE ALGO is set to MANUAL-FIX.

MASK AREA

This parameter is used to set the range of signal light to be masked when determining
the noise level through interpolation.

This parameter is only set when FITTING ALGO is not set to LINEAR.

NOISE BW
This parameter is used to set the noise bandwidth.

DUAL TRACE

This parameter is used to turn the dual trace function ON/OFF.

When the dual trace function is used, the signal level and noise level during SNR
measurement can each be determined from different traces.

IM 735302-01E



7.7 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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7.7 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.

OUTPUT RESULTS of analysis results
/

YOKOGAWA ¢ |
¥ H ETH
L 12dBm
. 10dEm
. 2dBm
. 30dBm
LIE A VPEd5: 1568, 5 . A2dBm
[<MEaS conpITIONS
nm: A B0 rop: 1663500 conmer:1558.500m oo 20.0m
6 10.@)ceo res:[B 10 m  sens: [P-HIGHT ave:[ 1] =me: [T00BT HANDY
= \
< \
OUTPUT
IR A
N LA
-63.7

(1553 E0@]rm

ol
=
=
)
El
S
o

(1563500 ~m

POINT DISPLAY

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

v-vn: B
oo - ledBm
3arm . 1adBm
AQrm . 28dBm
lanm . 3adBm
@nm 42dEm

sTop: 1563. SA@nm cenrer: 1553. 508nm span:  20.0mm

res: [LIBB)nn _ sens: PoHICHL ave: svieL: [TO0OL
)
P ~\
3.7 { A
\
8.7
N\ 4
.7 JMMILI}MIL
8.7 -
553 588 rm e [T o 1554, 45w
LWDM_ANAL VSIS THRESH: 20, PGB oDE DIFF:3, BB A]¥ ST TCH
_aL G MANUAL-F [ N_ares: @, 40nm rM_srea: [, 30nm F_aLG: GASS noIse BwW:@, 18nm DISFLAY
N, | WAVELENGTH = GFFSET WL | OFFSET_LEvEL NoTSE E [ TRACERTABLE,
) S % Fles BB EE B
1| 1547.3098 2.119 12,0898 -B. —48.019 2. ooTo,
2 1548.1071 2.109 -11.2925 2. -49.086 2. LS s
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7.8 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.

2. Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

3. Press the EDFA-NF soft key. Analysis is performed, and the results are displayed
in a list. The analysis results display screen is switched with the SWITCH
DISPLAY soft key.
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Note

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

selected channel is displayed in the center of the waveform screen.
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7.8 Optical Amp Gain and NF Measurement

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.

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.
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e
More 12

Analysis parameter setting screen
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See appendix 5, “Optical Amp Analysis Function” for a description of the optical amp analysis
algorithms and parameters.

7-20

IM 735302-01E



7.8 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
AQ6370B
Multi-channel light source /
F s O
----------|:\|:.| :
u|
u|
MUX |
- = E
Output light measurement configuration
AQ6370B
/
Multi-channel light source 2| O
u| >
£ N : 3
“T=l=1=1=l=l=T=T=1=[=]= u| L
2 5
0 MUX =] | @

Optical amplifier

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

1. Input the signal light sent to the optical amp into the instrument.
Press TRACE followed by the ACTIVE TRACE soft key, then select A.

3. Press the VIEW A soft key and select DISP.

4. Press the WRITE A soft key. Trace A enters write mode.

5. Measure the signal light waveform according to measurement conditions matching
the signal light waveform.
(For details on the measuring procedure, see chapter 5, “Measurement.”)

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

Note

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

warning is displayed. However, this does not pose a problem because trace B is set to write

mode in the next step.

IM 735302-01E
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7.8 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 .
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 signal and output light waveforms

YOKOGAWA @
LA L&TE nulpEE.
Ve § At

THEAS CONDITIGN

B
sTarT: 1543, 20@nm sTop: 1563, 28Bnm center: 1553. 20@rm span: 20, @Anm |

W 18.8)-s res: [@ 200)rm  sens: [HIGHL sva:[_1]  smew: [ TORT TIRR0)
.8

&En

I R W

(1545.280w
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7.8 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 4 o0@5 Feb 13 14:07
TR & Yaan1 1547 4500 59,9748 i ) i m———z
: . nm =39, m 55 LR ==

1R A 700021 1549° 8500  —39: S4dEm SighcPase) oS8
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7.8 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)

Nofte
* IfAUTO-FIX or AUTO-CTR is selected, the FITTING AREA and MASK AREA parameters
are set automatically according to the measured waveform. FITTING ALGO is set to
LINEAR.
* See appendix 5, “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

Nofte

If NOISE ALGO is AUTO-FIX or AUTO-CTR, then FITTING ALGO is automatically set to
LINEAR and does not need to be set manually.

FITTING AREA

This parameter is used to set the range of waveform data to be used in determining the
ASE level through interpolation.

This parameter is only set when “ASE ALGO” is set to MANUAL-FIX.
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7.8 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.
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NF computation related parameters

RES BW
Set the method for calculating the measurement resolution RBi of each channel used in
computing the NF value.
The default is MEASURED.
If the measuring resolution varies greatly from channel to channel, or in other such
cases, set to CAL DATA.

« MEASURED: Determine the value of the THRESH 3dB width for each channel

from the TRACE B waveform and set to RBi.
« CAL DATA: Set the actual resolution value stored in the instrument to RBi.

SHOT NOISE
Sets whether the Shot Noise component is included in computation of the NF value.
The default is ON.

+ ON: Shot Noise component included in computation of the NF value.

+ OFF: Shot Noise component not included in computation of the NF value.
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7.9 Optical Filter Characteristics Measurement

Procedure

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

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

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 FILTER-PK soft key. Analysis is performed, and the results are
displayed in the data area.
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When changing the analysis parameters
4. Continuing on from step 3, press the PARAMETER SETTING soft key. The

FILTER-PK analysis parameter setting screen is displayed. If a setting screen has
multiple pages, press the NEXT PAGE soft key to display the next screen.

5. Move the cursor with the arrow keys or soft keys, and enter a setting value with
the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

6. Press the CLOSE WINDOW soft key. The FILTER-PK analysis parameter setting

screen closes, and the soft key menu returns to the previous stage.

7. Press the ANALYSIS EXECUTE soft key. Analysis is performed according to the
changed parameters, and the results are displayed in a list.
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7.9 Optical Filter Characteristics Measurement

Analysis parameter setting screen

ANALYSIS SETTING L[FILTER-PKI]
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See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.
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Filter Bottom Analysis
This is used if the optical filter is of a notch type rather than a pass band type.

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

2. Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

sisfjeuy H

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

When changing the analysis parameters
4. Continuing on from step 3, press the PARAMETER SETTING soft key. The
FILTER-BTM analysis parameter setting screen is displayed. If a setting screen
has multiple pages, press the NEXT PAGE soft key to display the next screen.
5. Move the cursor with the arrow keys or soft keys, and enter a setting value with

the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

6. Press the CLOSE WINDOW soft key. The FILTER-BTM analysis parameter
setting screen closes, and the soft key menu returns to the previous stage.

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

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

Filter Measurement for WDM (Multi Channel)

You can analyze multi-mode waveforms.

WDM Filter Peak Analysis

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

appears.

2. Press the ANALYSIS 2 soft key. The analysis function selection menu is

displayed.

3. Press the WDM FILTER-PK soft key. Analysis is performed, and the results
are displayed in a list. The analysis results display screen is switched with the

SWITCH DISPLAY soft key.
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Nofte

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

7-28

IM 735302-01E



7.9 Optical Filter Characteristics Measurement

Analysis parameter setting screen
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Nofte

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

WDM Filter Bottom Analysis
This is used if the optical filter is of a notch type rather than a pass band type.

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

2. Press the ANALYSIS 2 soft key. The analysis function selection menu is
displayed.

3. Press the WDM FIL-BTM soft key. Analysis is performed, and the results are
displayed in a list. The analysis results display screen is switched with the
SWITCH DISPLAY soft key.

Note

When zooming a waveform, if you click in the list of analysis results, the waveform of the
selected channel is displayed in the center of the waveform screen.

When changing the analysis parameters
4. Continuing on from step 3, press the PARAMETER SETTING soft key. The WDM
FIL-BTM analysis parameter setting screen is displayed. If a setting screen has
multiple pages, press the NEXT PAGE soft key to display the next screen.
5. Move the cursor with the arrow keys or soft keys, and enter a setting value with

the numeric key pad. To select a check box, align the cursor then press the
SELECT soft key.

6. Press the CLOSE WINDOW soft key. The WDM FIL-BTM analysis parameter
setting screen closes, and the soft key menu returns to the previous stage.

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

Note

See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.
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7.9 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
AQ6370B

Wideband light source /
/AR

L

ex. TRACE A
Spectrum measurement after passing through the filter
AQ6370B
Wideband light source
/\
5 O
(]
]
=
] fE o
] [m|
DUT
ex. TRACE B
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7.9 Optical Filter Characteristics Measurement

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

A

o RN

6.

Note

Input the emitted light from the light source that is input to the optical filter into the
instrument.

Press TRACE followed by the ACTIVE TRACE soft key, then select A.
Press the VIEW A soft key and select DISP.
Press the WRITE A soft key. Trace A enters write mode.

Measure the light source waveform according to measurement conditions
matching the light source waveform.
(For details on the measuring procedure, see chapter 5, “Measurement.”)

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

If all traces from trace A to trace G have been set to fix mode (FIX) as a result of this action, a
warning is displayed. However, this does not pose a problem because trace B is set to write
mode in the next step.

Writing the Waveform of the Output Light from the Optical Filter to Trace B

1.

oA WD

Input the emitted light from the light source to the optical filter, then input the light
that is output from the optical filter into the instrument.

Press TRACE followed by the ACTIVE TRACE soft key, then select B.
Press the VIEW B soft key and select DISP.
Press the WRITE B soft key. Trace B enters write mode.

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

Writing the Difference between Traces to Trace C

2.

o o A

Press TRACE followed by the ACTIVE TRACE soft key, then select C.

Press the VIEW C soft key and select DISP.

Press the CALCULATE C soft key.

Press the LOG MATH soft key. The math function selection menu is displayed.

Press the C = A-B (LOG) soft key. The waveform which is obtained by subtracting
the trace B waveform from the trace A waveform is displayed on trace C.
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7.9 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

« MEAN

« GRIDFIT

+ GRID
The channel detection and reference wavelength analysis results for each channel vary
depending on the algorithm selected.

* When PEAK is selected
Each mode peak is detected as a channel.
The peak wavelength of each channel is the reference wavelength.

YOKOGAWA ®
7 H T-vnt
FiML s in
1R A VO0UE: 1552 600anm 1. 32dEn Peak level
1R A V0904:1553.324a0m  —1.32dBn
1R & veee: 155 Thaann 1. 35dBn

<MEAS CONDITLOND, - ‘
|sTanT: 1558, 680NN sTop; 164,600 cenTeR: 15%. 800 span:  4.0m
1 1:@/0 res: [0, 060w sens: [MORMHALD ] ave:[ 1] smeu: [ CEAL(HANDY

= [aneL 1S
: : eciTe
22, ; i WD FIL-PK]
. bt Al Srec_oTn
' : Threst
8. : : Lk
e "M =
. SRS
1552 Z70rm {550,500 rm N 550 67drm )
DM CILTER<PCA AMRLYSTSS Thems Sao1 TesT sano 0. 20 B [enited
[CH DETECTIONT ALGO:PEAK TH:20.B8dB ropE DIFF:3.0dB  TeST sano:D.10@nm BispLaY
(RIFFLE]  TEST BanD:@.2Bnm  [cROSS TaLKk) Smacin:@.Z@rm TEST Band: @, 2B TRACERTABLE]
Wo- | NOMINAL | _PK Wifrml | 5.0d5 Whtrml [-10:00008 | 5-00E B | RIPRLE [cRoss TR (D
Rt | er bEORS: | S-29% LPEAR] |T'SeBRRst | *-TRR 1EES ] s
1[1550. 9240|1550, 9249 0.0229 0.03%0| ©.0000| 48.414 | -16.031
-1.317 | 1550.9242 48,414
2|1551.7240| 1551.7248 0.0209 0.0300| ©.7199| 48.414 | -48.414
-1.317 | 1551.7282 48,414

B

7-32

IM 735302-01E



7.9 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.
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¢ When GRID FIT is selected

The mode peak detected within GRID WL [PLUSMINUS SYMBOL] (TEST BAND/2) is
set as the channel.

The GRID wavelength nearest to each channel is the reference wavelength.
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7.9 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 ®
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1y WD FIL-PK]
-42. : : : : : Spec_wioTh
‘y : ; : : : Three
2. : : : : : : : : : :
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2. SETTING
1550680 1552600 rm (@49 o 552 60 rm
QDM F 1L TER (bEAR) anialve o> Thass BANDI TEST BAND:Q, 20Nm AY] [switcn
[CH DETECTIONT ALGO:GRID TH: 20.0dB voos DIFF:3, @B TesT sano:D,100nm B1sPLAY
CRIPPLE]  TEST BAND:@,20nm [CROSS TALK) SPacInG:@.SBm  TEST Seno:@.20mm TRACERTHBLE]
No. | ROMINAL | _BK WLLrm1 | 3.0dE Wbfnm] |-10.00008] 2.048 PB | RIPELE |cRoss TR LY
PUERRT | R vbEoEns | 878 WPEAR | T'SsBRRS®| -TRRs tEET f5e B oo
1 1550.9180| 1550. 9248 @.0229 0.0380| ©0.229| 36.953 | -4.570
-1.317 | 1550.9242 -36.953
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L -11.367_| [More 12
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THRESH LEVEL
This parameter is used to set the threshold level for channel detection.

MODE DIFF

This parameter sets the minimum value for the peak/bottom difference during channel
peak detection.

TEST BAND
This parameter is used to set the bandwidth for reference wavelength analysis.

Parameter Settings for the Analysis Items
These parameters are set for each WDM optical filter analysis item.
The analysis parameter setting screen is displayed.

Nofte
See appendix 6, “Optical Filter Analysis Function” for a description of the optical filter analysis
algorithms and parameters.
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7.10 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.
YOKOGRWA 4 2086 Apr 07 16:55
T STeRT: 1528, 7734 SToP:156R.6BE2MM  sPacinGiC@ACHz  meremence:f]
Ne. | wWitrml | Ne. | wLtrml | Ne. | witrwd | Ne. | wWichmd [a][¥][corRsE
W 15057734 HBEEE g
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v ST P e 3| 1531.881 41518 e 0
. 4| 1533. 4653 12| z—= -
5| 15350356 =] &% <
CeveL sHiFT] 6| 1536.6092 - (7))
7| 1538. 1860 -
©.2eadB) 8| 1539. 7661 (]
9

0. 0eanm|
L orrseT 1= oonz 10| 1542.9360
i 11| 1544.5258
12| 1546.1189

R ID REFERENCE 17| 1554.1340
EDITOR WAVELENGTH 18| 1555.74T1
1552, 5244nm 19| 1557.3634
20| 1558.9831
luser Kkev ‘
DEF Th

MorE 14 J E—gruw |
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7.10 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 WL or STOP WL soft key. A screen for specifying the start or
stop wavelength is displayed.

5. Enter the start or stop wavelength using the rotary knob or arrow keys, then press
nm/ENTER.

Setting the Frequency Spacing

6. Press the SPACING soft key. A screen for specifying the frequency spacing is
displayed.

7. Enter the frequency spacing using the rotary knob or arrow keys, then press nm/
ENTER.

8. Press the EXECUTE soft key. The settings entered up to this point are finalized,
and the previous menu is displayed allowing setting of the reference wavelength.

YOKOGAWA ¢ 2006 Apr @7 16:59
[Er— erenr u- L Setting the Start Wavelength
1528. 7734mm
starT: (1628, T734]rm sTop:[1660.6@62] rm  seactne: [JEll) sHz reFerence: 1552,5244mm o .
T T T T T T [T e T T —Settlng the Stop Wavelength
e e I R ] IR | ET
3| i620iscad | 35| 15413404 | 3| 1553 soee| (ASIIET apg — Setting the Frequency Spacing
4 . 412 4 41, j 4 131 31 AHE = 4
. 42, .
724 4 it (O
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. 43, 5, 343
. 43, 5., T4T:
. 4 A4, 6., 150
. 4 A4, 6, 554
. 4 44, 6, 950
A 4 45, T.3634
4 R 44 45, 4 T, TOH
4, 21 4 46, 8,172
4, 64 4 46, 8, 5TT!
.03 4 46, 2,988
A2 4 A7, 9, 388
8220 4 AT, 9, 794
L2155 43, 114 D, 200
. 43,514 D, GE
. 43, 914
. 49,
4 . 4 49,
EXE : 0.
&i%n : 2.
. 1.
= -

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
nm/ENTER.

Nofte
« If this Grid Table is edited and then the CANCEL key is pressed without pressing the

EXEECUTE key, the edits made to the custom Grid table are canceled.
* Press the EXECUTE key to apply the edits in the custom Grid table to the analysis function.
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7.10 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 % 2086 Apr @7 17:00
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14| 1533.8575 44| 1545. 7203 74| 1557. 7688
15| 1534. 2500 45| 1546.1189 75| 1558.1729
16| 1534.6427 48| 1546.5177 76| 1558.5779
17| 1535.8356 47| 1546.9167 77| 1558.9831
18| 1535. 4287 43| 1547.3159 78| 1559.3886
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INSERT
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19| 1535.8220 49| 1547.7153 79| 1558.7943
20| 1536.2155 50| 1548.1149 80| 1560. 2081
21| 1536.6@92 51| 1548.5148 81| 1560.6@62
22| 1537.0@31 52| 1548.9148
23| 1537.3972 53| 1549.3158
24| 1537.7915 54| 1548.7155
25| 1538.1868 55| 155@.1161
26| 1538.587 56| 1558.5178
27| 1538.9757 57| 1558.9188
28| 1539. 3708 58| 1551.3193
29| 1539. 7861 59| 1551.7208

30| 1548.1616 60| 1552.1225

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.

sisAjleuy N

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 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
units toggle between nm and THz.

Nofte

For a diagram of soft key operation, see section 6.8, "Displaying Markers."
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7.10 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 WL
Sets the start wavelength.

STOP WL
Sets the stop wavelength.

SPACING
Sets the frequency spacing.

REFERENCE WAVELENGTH
Sets the grid table reference wavelength. This can be set in the range of 1000.0000 to
1700.0000 nm.

VALUE EDIT
You can edit channel points.

Nofte
For details on the Grid table, see appendix 1, "WDM Wavelength Grid Table."
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7.11 Measurement of Level Fluctuations in Single-
Wavelength Light (0 nm Sweeping)

Procedure
This function measures changes over time in the level of a specific wavelength level. It is
useful for purposes such as optical axis alignment when connecting an optical fiber to a
light source. The following discussion pertains to an example in which the spatial light of
an He-Ne gas laser (1152.274 nm) is input to an optical fiber.

Setting the Center Wavelength to 1152.274 nm
1. Press CENTER. The soft key menu for setting the center wavelength appears.

2. Press the CENTER WL soft key. The center wavelength setting screen is
displayed.

3. Enter a center wavelength of 1152.274 nm using the rotary knob or numeric key
pad.

4. Press nm/ENTER.

Setting the Resolution to 2.000 nm
5. Press SETUP. The soft key menu for sweep condition settings appears.
6. Press the RESOLUTION soft key. The resolution selection menu is displayed.
7. Press the 2.000nm soft key.
8. Press nm/ENTER.

Setting the Sweep Width to 0 nm
9. Press SPAN. The soft key menu for setting the sweep width appears.
10. Press the SPAN WL soft key. The sweep width setting screen is displayed.
11. Enter a sweep width of 0 nm using the rotary knob or numeric key pad.

12. Press nm/ENTER. Set the sweep width to 0 nm. The measurement start
wavelength, measurement center wavelength, and measurement stop wavelength

are all set to 1152.274 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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7.11 Measurement of Level Fluctuations in Single-Wavelength Light (0 nm Sweeping)

e . "
oo el Sweep width setting

T Sweep time setting

@ NORM-AUTO)

THz| ‘ ‘

More 1,2 \:X” ‘ | ‘

Nofte
*  When the sweep range is set to 0 nm, the horizontal axis is set as the time axis as a result.
» The sweeping time varies depending on the measurement sensitivity (SENS/MODE soft key
under SETUP). If the setting for this key is less than the sweeping time for each sensitivity,
the setting for the key is invalid and the MINIMUM setting is used.

cENTER
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7.11 Measurement of Level Fluctuations in Single-Wavelength Light (0 nm Sweeping)

Explanation

The following is the structure in which the spatial light of an He-Ne gas laser (1152.274
nm) is input to an optical fiber.

AQ6370B
|
5 O
[}
a Spatial He-Ne gas laser
= light
O
= O

Optical fiber plug

Lens

The sweep width is set to 0 nm, the center wavelength is fixed, and measurement of the
single-wavelength light only is taken. Finely adjust the optical fiber plug while observing
the displayed waveform so as to set the light source input level to the peak.

Onm SWEEP TIME

When the sweep width is 0 nm, the horizontal axis is set as the time axis. The time
required to measure from the left edge to the right edge of the screen is set. The allowed
settings are MINIMUM and the range of 1 to 50 s. The value changes in 1 s steps.

If you press the COARSE key, you can change the setting in 1-2-5 steps.

If 0 is entered, MINIMUM is shown on the display. Also, the sweeping time varies
depending on the measurement sensitivity (SENS/MODE soft key under SETUP). If the
setting for this key is less than the sweeping time for each sensitivity, the setting for the
key is invalid and the MINIMUM setting is used. The sampling points are automatically
set to 1001.

IM 735302-01E
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7.12 Go/No-Go Judgment (Template)

Procedure

This function compares preset reference data (template data) with a measured
waveform, and makes a Go/No-Go judgment.

Creating Template Data on the Instrument

1. Press ADVANCE followed by the TEMPLATE soft key.

2. Press the TEMPLATE EDIT soft key. The template creation screen is displayed.
3. Press the LINE SELECT soft key.
4

Press the soft key corresponding to the type of template you wish to create.
UPPER LINE: Upper limit line

LOWER LINE: Lower limit line

TARGET LINE: Target value line

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

6. Press the EXTRAPOL TYPE soft key to select the extrapolation method.
TYPE A: Extrapolation type A
TYPE B: Extrapolation type B
NONE: No extrapolation

7. To edit template data, move the cursor to the location of the data to be edited
using the rotary knob or arrow keys, then press the VALUE EDIT soft key. Enter a
value using the numeric key pad, rotary knob, or arrow keys.

8. To add template data, press the INSERT soft key. The data at the cursor location
is added. Edit the value using the procedure in step 7 and set it as new data.

9. To delete template data, move the cursor to the location of the data to be deleted

using the rotary knob or arrow keys, then press the DELETE soft key. To delete all
template data points, press the ALL DELETE soft key.
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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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7.12 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.

oA WD

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.

2. Press the TEMPLATE soft key.
3. Press the READ soft key.

4. 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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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)

Nofte

« After loading data, WL SHIFT and LVL SHIFT in the template are set to zero.
« For information about data formats when creating template data on an external PC, see the
Explanation subsection.
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7.12 Go/No-Go Judgment (Template)

Setting the Shift Amount and Shifting the Template
The template data wavelength/level can be shifted without changing the template data.
The procedure for doing this is shown below.

1. Press ADVANCE followed by the TEMPLATE soft key.
2. Press the TEMPLATE SHIFT soft key. The shift item selection menu is displayed.

3. To shift the wavelength, press the WL SHIFT ****.***nm soft key. To shift the level,
press the LEVEL SHIFT ***.**dB soft key.

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

Nofte
» Use of this function does not change the template data.
» Use of this function does not query the template type. Both absolute and relative are
supported.
» Shifts set by this function apply to all three line types (UPPER LIMIT LINE, LOWER LIMIT
LINE, AND TARGET LINE). To shift just one line, edit the template data.

Switching Absolute and Relative Value, and Shifting the Template
This function shifts the wavelength/level based on the template data ABSOLUTE/
RELATIVE switching function. The template data themselves can be shifted by changing
the ZOOM CENTER WL or REF LEVEL.
The following settings are an example.
« ZOOM CENTER WL: 1547.000 nm
+ REF LEVEL: 0.00 dBm

Creating a Template in ABSOLUTE Mode

TEMPLATE EDIT (UPPER LINE)
MoDe : AESOLLITE ExTRAPOL: TTRE B
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T 1567, BB -5@. @9
8 1572, AR e )
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[8.0)-e0 res: [0 sens:[HITSH avs:[ 1] sveu:[(ZE01GADTO) INSERT
28
K

dB [CELETE
28| ‘
6.8 I
08 / L
1522, ) rm 1547, BA@]nm nm o 1572, Aad] rm
TEMPLATE EBIT (UPPER LINE) moos
TODE : PBSOLUITE. ExTRAFOL: [YFE A REL|
POTNT No. | AESOLUTE Wilrml | ASSOLUTE Levelloed
1 1 [ —co.en | IRTRAPoL
2 1532, 00A —60.00
3 1537. 000 -50.00 4
4 1539.500 0.60
5 1559.500 0.60
B 1562. 000 —20.00
T 1567. 000 -50.00
3 1572. 000 -50.00

e
B -
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7.12 Go/No-Go Judgment (Template)

Switching to RELATIVE Mode
1. Press ADVANCE followed by the TEMPLATE soft key.
2. Press the TEMPLATE EDIT soft key. The edit menu is displayed.

3. Press the MODE ABS/REL soft key to select REL. The instrument enters Relative
mode.

TEMPLATE EDIT (UPPER LINE}

MoDe: RELATIVE EXTRADOL:NOME

POIMT MNO. RELATIVE LEVELICE]

—-EQ, 18
-60.03
-50. 88

a. 88

B. 0
—20. 18
-50. 18
-50. 18

OO =1 O s Q0 [

YOKOGAWA ¢

Line
LK [SeLecT
L UPPER LINE

Lt
VALUE EDIT

THEAS CONDITIONS
sTarT: 1522, ARAMM sTor: 1572. 0PRNm cenrer: 1547. 00BN sean:  508.0mm ‘

TiF

o g2 res: @ 188nn_ sene: [HITGW ave:[ 1] sveL:[ZERL(ATO) InSeRT
oy
2 oeeTe
2. ‘
. iiiiii IIIiIIII
u
-50.0 7
=80,
1522 080 m 1547000 rm (5.80mmo 572, 002w >
TEMPLATE €DIT (UPPER LING> ooe g
MoDE s RELATTUE. EXTRADOL t NONE, B —_—
FEINT NO.| RELATIVE WLIAMI | RELATIVE LEVELIZE] <
1 55 Q00 —60.00 Freeon @,
2 -15.000 -60.00 (7))
3 -10.000 -50.00 4
4 -7.500 0.00
5 12,500 .00 i
6 15,000 -20.00 1enpLaTe
7 20.000 -50.00 Lsmma
8 25.000 -50.00
RETURN

Changing ZOOM CENTER WL and REF LEVEL
+ ZOOM CENTER WL:  1544.000 nm
* REF LEVEL: 10.00 dBm

4. Press ZOOM, followed by the ZOOM CENTER WL soft key.
5. Enter 1544.000 using the rotary knob or arrow keys, then press nm/ENTER.
6. Press LEVEL, followed by the REF LEVEL soft key.
7. Enter 10.00 using the rotary knob or arrow keys, then press nm/ENTER.
TEMPLATE EDIT <{UPPER LINE)
moDe: EELATILE ExTRaAPOoL : BNOMNE
POINT MO FELATIVE WLLMm] FELATIVE LEVELLCE]
1 -G@. 0@
2 —-G0. 08
3 -50.08
4 B.08
=) 8.8
& —20. 08
T -5HB. 0B
g -50. 0@

The template relative value does not change after editing.
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7.12 Go/No-Go Judgment (Template)

YOKOGAWA ¢
i H

2006 Feb 13 16:54
X

byl

v-vn: i

Line
pock| |seLecT
O UPPER LINE]

THEAS CONDITIONT
[sTarT: 1522, BAANM

sTop: 1

572. @BAnm center: 1547, BABm SPAN:

5@. @rm ‘

<VALUE ep1T

INSERT

‘DELETE ‘

N 5 res: [ 100)m _ sens: [HIT7SH ave:[1)  sveu:[PEOLGENTD)
==
2.
-4,
-£8.8
o
58,8
1519088 (544, 000 rm CE.@mo
TEMPLATE €DIT CUPPER LINE
MODE: RELAT [UE EXTRAPOL : NONE
FOTNT 1o, | RELATIVE WLtmm] | RELATIVE LEveicei
1 =35 000 ~60.20
E 15,000 -60.20
3 -18.00@ -50.20
4 ~7.500 0.0
5 12,508 0.0
& 15.000 -20.20
T 20,000 -50.20
E 25.000 -50.20

[ReTURN

Switching to ABSOLUTE Mode
8. Press ADVANCE followed by the TEMPLATE soft key.

9. Press the TEMPLATE EDIT soft key. The edit menu is displayed.

10. Press the MODE ABS/REL soft key, then select ABS. The instrument enters
Absolute mode.

TEHMPLATE EDIT {(UPPER LIHE}

MODE 3 QBSOLUE EXTRAPOL : MNOMNE
POIMT MO, ABESOLUTE LWL Lrm] ABSOLUTE LEVEL [cB]
1 -G@. a8
2 1529, 28R -0, 08
3 1534, 008 -5@. 88
4 1536, 500 B.08
5 1556, 508 B.008
= 1559, BBA -20.08
T 1564. 208 -5@. 808
2 1565. 90A -5@. 88
YOKDGSWJ\Q_ a— :

ggggé = “IReeR Ling

vigaed: <

VORS: vaLUE ep1T

THEAS CONDITIONY

lsTarT: 1622, 000M

sTop: 1672.00@nm  center: 1547.008m  span:  50.0mm ‘

res: B,

108w sens: [HIT-SH ave:[ 1 SHPL:

25@1 (AUTO)

In

e

e [=@mo

TEMPLATE €D1T <UPPER LINE)
rooe : ABSOLUTE ExTrapoL : NONE

TN WG, | ABSOLUTE [ resocire Tevertee]

1 —60.00
2 —60. 00
3 —50.00
4 1536.56Q 0.0
5 1556.56@ 0.0
[} 1559. @0 —20.00
T 1564. 0 -50.00
E 1569. 00 —-50. 00

(1565 a0grm

The results and template are shifted 3 nm to the left on screen.
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7.12 Go/No-Go Judgment (Template)

Turning the Template Data Display ON/OFF
1. Press ADVANCE followed by the TEMPLATE soft key.
2. Press the TEMPLATE DISPLAY soft key. The display ON/OFF switch menu is
displayed.
3. Press the soft keys for each of the three lines (UPPER LINE DISPLAY, LOWER
LINE DISPLAY, and TARGET LINE DISPLAY), and select ON or OFF. The
selection changes each time you press the key.

Nofte
If the GO/NO GO soft key is set to ON, a Go/No Go test is performed according to the test type,

even if the TEMPLATE DISPLAY soft key indicator is set to OFF.

IM 735302-01E
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7.12 Go/No-Go Judgment (Template)

Explanation

Go/No Go Judgment

The following are the three types of template.

* Upper limit line

* Lower limit line

* Target line
Upper and lower limit lines are used for Go/No Go judgment. For target line only, the
function displays the targeted spectrum on the measurement screen without comparing it
to the measured waveform.

Upper Limit Line Judgment

Judgment result

10 X
PASS Judgment conditions
d (measured data) <= (upper limit line) -> Go (PASS)
__-10 [ REF / / \ \ (upper limit line) < (measured data) -> No Go (FAIL)
E
7]
Z
T>> -30 Upper Limit Line
3 A A /\/\ / \A 7, \ A L ML
\/ WV V\ VY
-50 I
-70
1547.5 1550 1552.5
Wavelength (nm)
Lower Limit Line Judgment
10
FAIL
-10 |- REF
£ / \ Judgment conditions
% (measured data) <= (upper limit line) -> Go (PASS)
%’ .30 (upper limit line) < (measured data) -> No Go (FAIL)
>
3 o, o / \VA A TN L
v Y
-50 | Lower Limit Line
-70
1547.5 1550 1552.5

Wavelength (nm)
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7.12 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 | REF (upper limit line) < (measured data) -> No Go (FAIL)
A / / \ \ (measured data) < (lower limit line) -> No Go (FAIL)
7]
=2
< -30 Upper Limit Line
>
3 NN /\/\ / \A n, \\ A L M
N WV V\ \/V
-50 ] Lower Limit Line
-70
1547.5 1550 1552.5
Wavelength (nm)
Nofte
* 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 | REF /TN _
—_ / / \ \ target line only.
£
e [\
< -30 Upper Limit Line
: / \
(]
-l JVM /\/\ e vr\ \\vn\ VMA Target Line
-50 | Lower Limit Line
-70
1547.5 1550 1552.5

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

Template Data
+ Template data consist of wavelength and level data. Up to 50,001 points of data may
be defined.
* An upper limit, lower limit, and target line can be set.
» The on-screen template data display range and the Go/No Go test function execution
range follow the display scale wavelength range.

Relationship between Go/No Go Judgment and Wavelength Range

10
FAIL
NG points
10 | REF
£ [/ NN
7}
: / \
E -30 /
3 — A / \ REX &, Upper Limit Line
" T
-50 Q Lower Limit Line
-70
1547.5 1550 1552.5
Wavelength (nm)
@ If the waveform is zoomed and the
NG point is outside the displayed
10 range, the judgment result is PASS.
PASS
10 | REI S —
£ / N\
7}
Z
° -30
? Upper Limit Line
-l
-50 Lower Limit Line
-70
1549 1550 1551

Wavelength (nm)

Nofte

When performing Go/No Go judgment, display the wavelength range on the screen. The Go/No
Go testing process is not performed on wavelength ranges that are not displayed.
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7.12 Go/No-Go Judgment (Template)

Level (dBm)

Template Data Types

Level (dBm)

10

-30

-50

-70

-30

-50

-70
1547.5

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
t REl / / \ -10 | REl
s / \
o
z
~A ) \ E
L M\ .y \VA N ° o ™\ / \
\ WY
| -50
1550 1552.5 70
- 1546 1548.5 1551
Wavelength (nm) Wavelength (nm)

When ZOOM CENTER WL is changed to 1548.5 nm

(template also moves in synch with the waveform)

When ZOOM CENTER WL = 1550 nm

RELATIVE Templates

RELATIVE template data are specified as relative values with respect to the display
scale. These template data are fixed to the scale position even if the center wavelength
or display sweep width of the display scale is changed (not linked to the waveform).

10
| REI / / \ 10  RE
e / \
[
z
) \ E
>
i AN y \VA N s - U / \
\ AT
| -50
-70
1547.5 1550 1552.5 1546 1548.5 1551
Wavelength (nm) Wavelength (nm)

When ZOOM CENTER WL = 1550 nm

When ZOOM CENTER WL is changed to 1548.5 nm
(template not moved)
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7.12 Go/No-Go Judgment (Template)

Extrapolating Template Data
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

A
A

10

' Extrapol Type A

Level (dBm)

“1 Extrapol Type B

-70 :
1545 1550 1555
Wavelength (nm)

@ : Template data point

For Extrapolation Type of None

NG area

10 %

Upper limit line

Level (dBm)

Lower limit line ' / ‘

1545 1550 1555 e®:Template data point
Wavelength (nm)

Nofte
» Data created through extrapolation is limited by the LOG LIMIT setting.
» For templates set to None, the Go/No Go judgment range from the template can be
narrower than the waveform display screen. Pay attention to the judgment execution ranges
for the upper limit and lower limit lines.
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7.12 Go/No-Go Judgment (Template)

Template Data Format

The file extension for template data file names is always .CSV.

The template data format is shown below. Here, all capital letters are used. As many as
50,001 template data points can be defined.

Save the template data created on an external PC to a USB storage device for loading in
the instrument.

NOOA~AWN =

A B
AQ6370B <- Header for the AQ6370B
TEMPLATE <- Header indicating template data
TYPE ABSOLUTE | <. Header indicating the template type (ABSOLUTE or RELATIVE)
EXTRAPOL A .
<- Extrapolation type (A or B or None)

1540.000 -20.00

1550.000 -10.00< Wavelength and level data (1550.123, -20.00)

1560.000 -20.00 } Up to 50001 points of data sorted in order starting from the

data of the smallest wavelength

.CSV file containing the above template data

AQ6370B,
TEMPLATE,
TYPE,ABSOLUTE
EXTRAPOL,A
1540.000,-20.00
1550.000,-10.00
1560.000,-20.00

Nofte
» Only English capital letters and numbers are supported for all template data.
» Like normal templates, template data can contain up to 50001 points.
*  The .CSV extension must be used when saving.
« If the format is not unified, the instrument will not be able to load the template data.

IM 735302-01E
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7.13 Specifying an Analysis Range

Analysis between Line Markers

Power Measurement between Line Markers
You can determine the totalized power for the area enclosed by wavelength line marker 1
and wavelength line marker 2.

1. Set wavelength line marker 1 and wavelength line marker 2 at either end of the
range where you want to measure the totalized power.
2. Press the MARKER switch. The soft key menu for marker settings appears.
3. Press the MORE 1/3, MORE 2/3 soft keys in succession.
4. Press the SEARCH/ANA L1-L2 soft key, and select ON. When this key is set to
ON, o5 is displayed at the very bottom of the screen.
5. Press ANALYSIS. The soft key menu for analyzing measured waveforms
appears.
6. Press the ANALYSIS 1 soft key. The analysis function selection menu is
displayed.
7. Press the POWER soft key. Analysis is performed between line markers, and the
results are displayed in the data area.
8. To cancel, press the SEARCH/ANA L1-L2 soft key, and select OFF. Analysis is
performed over the entire screen.
YOKOGAWA 4 806 Feb 17 14 52
O e 9.5048n ©.55an) A e =
oFFSET: (. BAdB
Sramr: 1503.0080n  svom:1572.0000m cenver: 1SAT.000m  cean: 50.0m |
lwa@/o res: [@ 100w sens: [HITSW ave:[ 1] sweL: [ PEALAUTDY]
-29.
- Totalized-pow
_s.5|-Measuring r.
-69.
[
nm
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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7.13 Specifying an Analysis Range

Analysis in the Zoom Area
Power Measurement in the Zoom Area

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

1. Zoom in on the measured waveform. Set the range you want to measure to the
display scale. For the procedure on zooming in on the waveform, see section 6.1,
“Zooming In/Out on a Waveform.”

N

Press the MARKER switch. The soft key menu regarding the markers appears.
3. Press the MORE 1/3, MORE 2/3 soft keys in succession.
4. Press the SEARCH/ANA ZOOM AREA soft key, and select ON.

MARKER
ACTIVE

H
=
o
=

-
N
aRKER ONIT
THz
SEARCH/ANA
i
=Y
OFF B
five
AKER

HARKER
3Z0GH STR

=
SREF LEVEL

<
=
|

L
eSoni shan
e L1T]
A

@
more == J o =5

AL MaRKER Line mMarker]
Ew=rty AL cLeaR

SEARCH, AN
Z00H AREA
o

MoRE 1,3

)

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

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

7. Press the POWER soft key. Analysis is performed between display scales, and

the results are displayed in the data area.

Data area

YOKOGAWA @
SPOWER ANALYSISE

SPEC WIDTH
THRESH

POWER: —0.62dBm  (866. Buld}
OFFSET: B.88dB

[t ututututnl (S
| £5

POKER TMEAS CONDITIONS |
Rl STarr: 1546. 1000 stop: 1566, 100 cenver: 1556100 sman:  20.0mm
TS 1 [18.0)-e o res: (@100 sene: 1D ava:[ 1] smeL: 1001 (ADTO)
8
WDl
[anaiva1s
[ ExeaiTe
POLER) f fl ER
\ | I

SPEC_WIDTH
THRESH

PARAMETER
seTTING

el
\ L [ i

48| / \ / \ TRACERTABLEJ

o
o
a3 =

w1TCH
DisPLay
TRACERTABLE]

suTo
SRACvs 1S
OM

TE
Zt
5

45 |
ore 172 J LREWRN ‘ 1553600 1556100

EE [ElE

E

Note

*  When the zoom area search function is enabled, %@ﬁ is displayed in inverse video.
» If the SEARCH/ANA ZOOM AREA key is OFF, analysis is performed over the entire range of

the measurement scale.

» For details on the POWER analysis function, see appendix 3, “Details of Analysis
Functions.”
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7.13 Specifying an Analysis Range

Explanation

When the line marker search function and zoom area search functions are enabled at the
same time, the intersection of the two ranges is the range for analysis.

The following shows the POWER measurement analysis range when both the SEARCH/
ANA L1-L2 and SEARCH/ANA ZOOM AREA soft keys are ON.

As both of these soft keys are ON, [T==| and [E55| at the bottom of the screen are
displayed in inverse video.

YOKOGAWA 25
TR A YK 115454660 —41.96dBm  V-n
voeal:
Vo
voe3
i SoTTon
it = SEARCH
RS CONDITION
STarT: 542,016 oTop:154T.016m  centem:1544,516mm  sean; 5.8 |
[@.0-eo res: @100 sens:[MID ] ave:[J) svee:[ GOLANTOS NeXT Level
26 - S a— SEARcR
1: 1545.502500m H H
41 1232:55%5m e
Uetii: | oubsaesem 1545. 4660nT] NExT_Seamcr
(128

aEm —

Iy

The area between Imimar ers T
’7-4"0ve<rla'p'5'thg M areéa 1
N | e

-2
474 /\

= = «j&
o~ LA

047 rm m o 1546697 nm

o g e s p—
2 e e e |

MEXT SEARCH|
LeFT

et
MARKER

EGURRLEE

A
1543, 397 rm

MoRE L2 J
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7.14 Correcting Displayed Values

Procedure

Setting the Wavelength Shift Amount

1. Press SYSTEM.

2. Press the WL SHIFT soft key. The wavelength shift setting screen is displayed.

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

4. Press ENTER.

EHI OPTICAL
i1 AL1GNMENT
H L
ChL 1ERATION
2on: 0. Orm ‘
I ]

croeeem
i)

1

&

[epT1CAL
AL LGNMENT
™
|CAL 1ERAT 10N
WL SHIFT
0. @BAnm|
Level sHIFT]
0. 0PAdE|
L oFFgeT
TABLE
Ly oFFseT
TABLE
[arID
EDITOR
luser ke
DEF Th

More 1ra Gom o 50410 MORE 1.4

Setting the Level Shift Amount

1. Press SYSTEM.
Press the LEVEL SHIFT soft key. The level shift setting screen is displayed.

5

sisAjleuy N

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

AW N

oPT 1AL
AL1GNMENT

oPT 1AL
AL1GNMENT
L

Cal IBRAT ION|

croeeem
i)

L
Cal IBRAT ION|

el [_SOT (ALTOY

=
z
w
=1
=T
=R
=
1
El 9

[CEveL sHiFT

LeveL sHIFT| 2. eeade] |
0.008d8 |

o oEFseT () rcoarse]| |
ABEES
» | i gﬂ{

7iELE nAE

s
y e = &

RID

INE

oC )
g g
ol 22
3 3
Z g
x a
m
o

MORE 1.4

)

[l

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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7.14 Correcting Displayed Values

Determining the Level Shift Amount
Even if NA of the optical fiber used is unknown, the level shift amount enabling correct
level measurements can be determined.

Explanation

1.

Set up a light source such as a DFB-LD with a spectrum width that is narrower
than the instrument’s resolution (with a wavelength of 1310 nm or 1550 nm).

Connect the light source and the instrument using an optical fiber cord and set the
instrument’s resolution to 1.000 nm.

Execute measurement and determine the peak level.

Disconnect the optical fiber cord from the instrument and connect it to a light
power meter to measure the light power.

Calculate the difference between the peak level value obtained from the
instrument and the power value obtained from the light power meter, and set this
amount as the instrument’s level shift.

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

The level measurement error of the instrument changes as shown in the figure below,
according to the numerical aperture (NA) of the optical fiber connected to the input
connector. The instrument’s absolute level is calibrated using a 9.5/125 pm single-mode
optical fiber (SSMA type in JIS C6835, with PC polishing, 9.5 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.

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

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

Level error (dB)

-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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7.14 Correcting Displayed Values

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.

WL SHIFT ****nm

This key is used to set the wavelength shift.

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

The setting range is -5.000 to 5,000 nm. Settings can be adjusted in steps of 0.001 nm.
The value changes in steps of 0.1 nm if you press the COARSE key.

When setting the wavelength shift amount, is displayed at the bottom of the screen
in inverse video.

LEVEL SHIFT***.***dB

This key is used to set the level shift.

When the level shift is changed, the set value is added to the display value on the level
axis.

This key is used for purposes such as correcting level errors due to differences in the NA
values of 9.5/125 ym SM optical fibers connected to the instrument, and correcting loss
on externally connected isolators, filters and the like.

The setting range is -60.00 to 60.00 dB. Settings can be adjusted in steps of 0.01 dB.
The value changes in steps of 0.1 dB if you press the COARSE key.

When setting the wavelength shift amount, is displayed at the bottom of the screen
in inverse video.
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Chapter 8 Saving/Loading Data

8.1 USB Storage Media

Supported USB Storage Media
The instrument supports USB 1.0 or USB 2.0 compliant USB memory devices or hard
disks. For details, contact your nearest Yokogawa representative.

Removing USB Storage Media
Always follow the procedure below when removing USB storage media.

1. Press FILE. The file menu is displayed.
Check whether the REMOVE USB STORAGE soft key is enabled or disabled
(dimmed). If the REMOVE USB STORAGE soft key is disabled (dimmed), the
USB storage media can be safely removed.

2. If the REMOVE USB STORAGE soft key is enabled, press the REMOVE USB
STORAGE soft key. If the REMOVE USB STORAGE soft key is disabled (dimmed),
the USB storage media can be safely removed.

“
1TEM SELECT|
GRAPHICS]

For other precautions, please read the user's manual of your USB memory device.
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8.2 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 & 2086 Feb 27 11:44
WRITE : TRACE TO MEMORY NO.O1 5 heheRy
P TRACE LIST
— e e e e e = N F e,
T150.000m |1100.8rm |-10.0dBn | 10.8dB |1.00@nm| 1| 5501 |NORF-ALT|MEAS
11088 |-10.8dBm | 10.8dB |1.88@nm| 1| 5581 |NORM-ALT|MEAS
- 11088 |-10.8dBm | 10.8dB |1.88@nm| 1| 5581 |NORM-ALT|MEAS e ——
11088 |-10.8dBm | 10.8dB |1.88@nm| 1| 5581 |NORM-ALT|MEAS S memoRy
11088 |-10.8dBm | 10.8dB |1.88@nm| 1| 5581 |NORM-ALT|MEAS
v 11088 |-10.8dBm | 10.8dB |1.88@nm| 1| 5581 |NORM-ALT|MEAS
1150.008nm_|1180.8rm_|-1@.0dBn | 10.8dB [1.88@nm| 1| 5581 |NORM-AUT|MEAS
O 3 MEGRY
» [ WemoRY LIST |

== T ==

7 AAB3TA OPTICAL SPECTRUM ANALYZER <~
- HOB3TA OPTICAL SPECTRUM ANALYZER

m

i

ace

Ve =
5 TEAGE
Fe
5 B
o

s

> MEMORY
=
PaRAMETER

LEL

@

- Change display

=}
=}
=
g
g
=

contents

[ReTURN

8-2

IM 735302-01E



8.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory

Redisplaying Trace Data
1. Press MEMORY. The soft key menu for the internal memory appears.
2. Press the RECALL soft key. The internal memory list and trace list are displayed.

3. Select a source memory number using the rotary knob, arrow keys, or numeric
key pad.

4. Press the soft key corresponding to the trace number to assign to the data of the
selected memory number.

5. Returning to the waveform display screen, data of the selected memory number is
displayed in the specified trace number.

YOKOGEWA @ 2005 Feb 27 11:45,

il 1

==

RUM ANALYZER ~~
RUIT BNALYZER
mEMoRY

5F TRace

e
%G TRACE

= 1= Iz T 1= 13

i} i 1) & L1} M

e 3 3 3

4% 4% Pl 42 40

3 EE] 73 3 33 EE]
2 2 22 £ 23 3
& & I} & I}

m n m m m

¥
TRACE LIST
Ex REF LWL | LVL SCL | RESLN | AWG | SAMPL|  Sere ATTR
LDTV) Lo1vi
1108.@rm  [-1@.0dBm 18.8dB |1.@8@Anm
110@.8rm | -1@.@dBm 18.8dB |1.@8@nm
110@.8rm | -1@.@dBm 18.8dB |1.@8@nm
110@.8rm | -1@.@dBm 18.8dB |1.@8@nm
1
1
1

o
CONDTN

50T [NORFALT|TTERS
5581 |NORM-AUIT | MEAS contents

5501 [NORM-AUT|MEAS
NORMAUT | MEAS

CEnTER

1150. BaBrm
1150. BA@rm
1150. BA@rm
1150. BA@rm
1150. BA@rm
1150. BA@rm
1150. Ba@rm

S T— Change display

110@.8rm | -1@.@dBm 18.8dB |1.@8@nm
110@.8rm | -1@.@dBm 18.8dB |1.@8@nm
1108.8rm _|-1@.0dBm 10.8dB |1.@8Anm

5501 [NORM-AUT|MEAS
5501 [NORM-AUT|MEAS

5501 |NORM-AUT|MEAS

% il
it
3

'

a
a
=]

Clearing Memory Data

1. Press MEMORY. The soft key menu for the internal memory appears.

(7

2. Press the CLEAR soft key. The internal memory list and trace list are displayed. 2_
>

3. Select the memory number of the data to be cleared using the rotary knob, ‘%
arrow keys, or the UP/DOWN arrow soft keys. 2

o

4. Press the EXECUTE soft key. The data of the selected memory number is é
cleared. o

2

YOHOGAWA @ 2006 Feb 27 11:46 1 o

MEMORY CLEAR : MEMORY NO.O1

TRACE LIST
REF LWL | LUL ECL | RESLN | AVG | SAMPL]  SENE TR
/D11

1 1] 5581 [NORM-AUT|MEAS
1 1] 5581 |NORM-AUT [MEAS
. . 1. 1] 5581 |NORM-AUT [MEAS
-1@.@dBm 18.8dB |1.@8@nm 1] 5581 |NORM-AUT [MEAS
1 1
1 1
1 1

=
B

5501 |NORM-AUT|MEAS
5501 |NORM-AUT|MEAS
5501 |NORMAAUT|MEAS

[prmeom)

[ WeroRY L1ST
LABEL ‘ ATTR I

7 AAB3TA OPTICAL SPECTRUM ANALYZER <~
P T ICAL SPECTRUNM ANALYZER

— Change display

contents

g
5
E
a - [
B i
&l <
E

[ReTURN
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8.2 Temporarily Saving and Redisplaying Traces to and from Internal Memory

Displaying and Changing the Memory List

1. Press MEMORY. The soft key menu for the internal memory appears.

2. Press the MEMORY LIST soft key. The internal memory list and trace list are

3.

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 %

2086 Feb 27 13:12

RUM ANALYZER
EUM ONALYZER

TRACE LTST
TR ceTeR FEF W | LU ool | FesLW | Ave el = TR
T150. G08rm |1100.@rm |-10.@dBm | 10.0d5 |1.000mm | 1] 5501 |NORM-ALT[TEAS
1150.@00nm (1100 @rm |-10.@dBm | 10.@cB |1.00@nm| 1| 5501 |NORM-ALT[MEAS
1150.@00nm (1100 @rm |-10.@dBm | 10.@cB |1.00@nm| 1| 5501 |NORM-ALT[MEAS
1150.@00nm (1100 @rm |-10.@dBm | 10.@cB |1.00@nm| 1| 5501 |NORM-ALT[MEAS
1150.@00nm (1100 @rm |-10.@dBm | 10.@cB |1.00@nm| 1| 5501 |NORM-ALT[MEAS
1150.@00nm (1100 @rm |-10.@dBm | 10.@cB |1.00@nm| 1| 5501 |NORM-ALT[MEAS
1150, @0@rm | 1109 @rm |10 AdBm | 10.@cB |1.000mm| 1| 5501 |NORMAUT|MEAS |:|
[ MEMORY LIST o |
LABEL | ATTR I

CONDIN (Measurement conditions)

YOKOGAWA 4 2606 Feb 27 13:12
HEMORY LIST
TRACE LISt
TR eane I B = I = N T I = B
7614 e
A [1152.08arm |1100.@nn |-10.8d5n | 10.0d5 [1.80@rm| 1| 5501 [NORIALT[MEAS
B 1180.0nn (-18.8dBn | 10.8d8 |1.@A8rm | 1| £501 |MORMALT|MEAS
c 1180.0nn (-18.8dBn | 10.8d8 |1.@A8rm | 1| £501 |MORMALT|MEAS
D 1180.0nn (-18.8dBn | 10.8d8 |1.@A8rm | 1| £501 |MORMALT|MEAS
£ 1180.0nn (-18.8dBn | 10.8d8 |1.@A8rm | 1| £501 |MORMALT|MEAS
£ 1180.0nn (-18.8dBn | 10.8d8 |1.@A8rm | 1| £501 |MORMALT|MEAS
g 1160000 [-18.0dBn | 10.8d8 |1.6@Am | 1| 5501 |MORI/ALT| MEAS
TEroRY L15T O |
SPAN REF LWL LVl SCL | RESLM ‘ AVG ‘ SAMDL‘ SENS ‘ ATTR I
01N e
150 000nn | 1100.0rm |~10.8dEn | 10.0d5 |1 @0@rm | 1| 5501 |NORI/ AT |MEAS
1159 Q¢ann 1100, 0nn_ 19 0B 10.0d8 1,009 1 5601 NORIT-ALIT MERS
a2
@3
g
e
26
a7
@8
ag
10
11
12
13
14
15
16
17
18
19
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8.2 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 CRV FITA,CRVFITB,CRVFITC

Peak curve fit waveforms PKCVFIT A, PKCVFIT B, PKCVFIT C

LOG calculation display waveforms A-B, B-A, A+B, C-D, D-C, C+D, D-E, E-D, D+E,
C-F, F-C, C+F, E+F, F-E, E+F, F-E, E+F

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

C+D LIN, C-D LIN, D-C LIN, D+E LIN, D-E LIN,
E-D LIN, C+F LIN, C-F LIN, F-C LIN, E+F LIN,
E-F LIN, F-ELIN

IM 735302-01E 8-5
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8.3 Saving/Loading Displayed Data

Procedure

Saving Trace Data

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.

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 8.1) before removing it.

Setting the Type of the File to Be Saved to TRACE

m o = = F =
2 B fiful 3 il a
[ ar ik o 2 a
m am o k4 a 5
= 0z n

4 S o)

= ) o4

-1 3 e

z 2 o

@ 3 q

4 ful S 9

1.
2.

Press FILE. The soft key menu for saving and loading data appears.

Press the ITEM SELECT soft key. The menu for selecting the type of files to be
saved is displayed.

Press the TRACE soft key. TRACE is selected, and the screen returns to the
previous stage.

Press the WRITE soft key. The TRACE LIST is displayed on screen.

Trace list

[YOKOGAWA ¢ 2006 Feb 22 10:46

WRITE : TRACE a fo FILE

ATTR [F1LE Name

TERS
TRece &
SFICE

5@1_NORM-AUT

4
3
7
I
iz
£ =l
E

ITEM sELecT]

=
E]

E

o

g

4 E]

FiLe nares [THT:WBD0e. HUB ]

FILE NArE

DATE & TITE
<NEW FILE!

L AEEL /PROGRAN NAME

[make
DIRECTORT

|

[F1Le sorT

FI

‘ ‘ [execuTe

h
m
z
£
=
fu}

o =0

piA o

ac fik o

am 3

2 02

A am

= 2 =

g b =

Z 3 =3
@ =}
i ™

m
=
m

\

Totei:  leries Y Free: 04,153,804, 910evtes | [retumn

\

[ETURN ‘

K

\File list
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8.3 Saving/Loading Displayed Data

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

Press the FILE TYPE soft key and specify a data format of BIN (binary) or CSV
(ASCII format).

MeroRY

o

cau

n
FiLe NAre
[rrRace &
SrICE
FiLe Tvee
rerce
DIRECTORY
[F1Le sorT
FILE NQM

Selecting a Trace to Save

7. Press the TRACE @->FILE soft key (where @ is the currently selected trace
number). The trace selection menu is displayed.

8. Press the soft key corresponding to the trace to be saved.

FiLe narme

T

= =) S
2 3 i}
I * 2
I o 3
W i 3
- = I
= >
1
i
=
! s}

o
1%
2

[YOKOGAWA ¢ 2006 Feb 22 19:09

WRITE : TRACE B TO FILE

TRACE LIST
TVL SCL | RESLM | AVG | SAMRL]  SENS ATTR
[/

10.8dB 1.

1 | NORI/
ORI
NORIT

SEEN
DTV

110@.8nm
1100 Dnm

Rer L

[TrRece &
F
I

AT [MEARS
o — Selected trace

e1ve waves [T VEA00, W06 |
e e

FrLe sorT

W EE
% 2F
fi||m ES
a2 fm
gle 5}
S m 9
m g
= 3
=3 2
=
L

@B [1. 55
: : i
X . EAS
. : NORM/AUT|CRU FIT a| [Frie Tvee
v csy
CikEcTony
File somt
FILE NAIE]

I:ETURN ‘

TOTAL: lrFies Free: 24,149,033, 664evTes RETURN

IM 735302-01E
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8.3 Saving/Loading Displayed Data

Entering a File Name (When Saving to an Arbitrary File Name)
If a file name is not entered, it is automatically assigned in the form WXXXX.CSV or
WXXXX.WV8 (where XXXX is a serial number).
For creating a directory and sorting the file list, see the next page.

9. Using the rotary knob, move the cursor to the line in the file list displaying NEW
FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft
key menu are displayed.

11 Follow the instructions in section 4.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

YOKOGAWA 4 2006 Feb 22 11:0g,

HeroRY
WRITE : TRACE B TO FILE
INTRSN
TRACE LIST.
ER

FILE MaME TR REF LWL %ylﬁlegL RESLN ‘ AVG | SAMPL‘ SENS ATTR <
iz 10048 | 1000 | 1| 5601 [NORTVAT[1TEAS
0.0 1 ESDTNORIVALT [1EAS
o 1 NCRIVALT | MEAS
>FiLe 1 NORMALIT | MEAS INSERT
1 NCRIVALT | MEAS
. 1 NCRIVALT | 1EAS
I T : Liopoew |Jin 10 pip I e ot lory FIT ol baere
I cs) WFECDEFGHLIKLMNOPARSTUUWAYZ ¢ " 858" (okk, —, /13 <=2 -
abodefghijklnnoparstuvixyz 811"_~(1) 8123456789
El — = — 4
e e
102 e EILE
o

FILe sorT PreseT
LiGRD
FILE NArE]
-
]

= |

ToTAL: lries Fres: 24,163,661, 440evTes eanceL

Executing the Save
13. To overwrite an existing file, move the cursor to the file name to be overwritten.
14. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous stage.
15. When overwriting during a save, a confirmation message appears. Press the YES

soft key.
To cancel the save press NO soft key.

YOKOGAWA & 2006 Feb 22 19:09
WRITE : TRACE B TO FILE .
TRACE LIST
TR S | %W\_N el e e FILE Nare
1150.000nm | 1100.8rm_|-10. BdEm 10.048 |1.008rm GE@1 | MORM-AUT[MEAS
1150, 000nm 1100, 0nm_ —10. OdEn 10. 08 CoQ1 MORM-AUT TEAS
15 -1g.adEn | 10.0d8 1| MORTLALT et
MORM/ALIT | MEAS +FICE

X . NORMAUT|CRUFIT | [Frie vee
M S

FILE NaMEY | INT:LIBDRR. WG T

[ EEL /PROGRAN NAME

File name

FILE NAE

FILE NAME]

[roke
DIRECTORY
[F1Le sorT
[execuTe

ToTaL: leies Free: 24,149,233, 864evTes
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8.3 Saving/Loading Displayed Data

Creating a Directory and Sorting Files

Perform the following procedure if needed.

16. Press the MAKE DIRECTORY soft key. The menu for creating directories is

displayed.

17. Press the DIRECTORY NAME soft key. The text entry window and corresponding
soft key menu are displayed. Enter a directory name in the same manner as when

entering a file name.

. Press the EXECUTE soft key. The directory is created. Press the CANCEL soft
key to cancel creation of the directory.

. Press the FILE SORT soft key. The file sort menu is displayed.

Y
(o]

-
©o

2

(=]

. Press the soft key corresponding to the item by which to sort. The files are sorted

in ascending order by the selected item.

=N
D1RECTORY
FILe Name o1RE
TrRACE
SF1LE
FiLe

EHoRY
EXT|
-
=
sy
NA

=
5
B1REcrory )
il sorT

FILE NAE]
ﬁ

AL

M
I DIRECTORY

RETURN Cancer

!

FILE NAME

FIiLe TvRe

FILE DaTE
FILE Lapel

L]

]

FiLe SorT|

e

EETURN ‘
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8.3 Saving/Loading Displayed Data

Loading Trace Data

Setting the Type of the File to Be Loaded to TRACE

1.
2.

=
1TEM SeLEcT|
TRACE)

]
]
L]

Press FILE. The soft key menu for saving and loading data appears.

Press the ITEM SELECT soft key. The menu for selecting the type of files to be
saved is displayed.

Press the TRACE soft key. TRACE is selected, and the screen returns to the
previous stage.

Press the READ soft key. The file list is displayed on screen.

File list

[YOKOGAWA & 2006 Feb 27 2@:18

Fre name> [INT: \TEMNBOD. WG |

prenmeee— HEMBRZ, WS 2006-02-27 19:60:10 - AQ63TE OPTICAL SPECTRU
MEM@A3. W& 20069227 19: 14~ FOB37A OPTICAL SPECTRU
MEM@a4. WUs 2006-02-27 19:50:19 < AEE3TA OPTICAL SPECTRU

HIEEE

37

-
-]

FiLe FiLe sorT
OPERAT 10N
ToTaL: SFiLes Free: 14,833,686, 1T6svTes FILE MNAME]

¥
‘ [ TRACE LIST ]

!

TENTER REF LVL

—10.0dBn 1

m
=
m

NORMAUT| MEAS

V|
m
m
=
3
2

Selecting the
5.

6.

\ Trace list

File to Be Loaded

Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

Select a file to load from the file list using the rotary knob or the arrow keys.

If the VIEW soft key is pressed, the display toggles between list and thumbnail
display. To sort the files, see page 8-9.

[YOKOGRWA &

! Thumbnail display

2006 Feb 27 208:18,

READ : FILE TO TRACE A

READ : FILE TO TRACE A

Fie Name> [INT: EM80D. WJUE

FiLe newve> [EXTi~DATODE0E-0P08S. CEU ]

FILE NAME

77 RU
IEMBA2. W6 20068227 19 18 -~ AGE3TA OPTICAL SPECTRU
TMEMBR3, WS 2006-82-27 19 14~ AQE3TA OPTICAL SPECTRU
HEMBAA. WUB 2006-02-27 19:50:19 -~ ACE3TA OPTICAL SPECTRU

"7 ageeso oevic | |7 seeesto oevic | |7 seses7o cetic || |7 eeeesvo oeTic
DATE . AT 0D ARk 0

[DATOAAED-BARRA. .

Eas. soarm
SiEm

o ;
s JLUUUUWUUUUU SRR - R

"7 agees7To oPTic | |7 Aeeesto oeTic| |/7 Aaees7o GETIC | |// AGEEZ70 OFTIC

v

ToTaL: SeiLes

[FiLe sort DATAPDO-20R01 ... 31,348 _55-pao0al. . PP
Fres: 14,833,586, 176evTes FILE NAME] Totar:  llemes Free: 252,174, 336evTes

v

TRACE LI1ST

TV =L
[/C1%]

NORMALIT | MEAS. 1547, 2Panm

File sort
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8.3 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.

Hemory
KT

FILE NAME

[execuTe

[FILe sorT J

|:;mw ‘

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 & 2006 Feb 27 20:18

[meroRY
READ : FILE TO TRACE A -

Fiie wame (TNTEHENG0D, W6 J
FILE NAME E

TENED 71 Za Tl e
MEMRRE . WUE 2006-02-27 1 18~ A0E3TA OPTICAL SPECTRU +TRACE A&
MEMRBS. WUE 2006-02-27 19:50:14 - AEE3TA OPTICAL SPECTRU

MEMBBA . WG 2006-02-27 19:50:19 ~~ ABE3TA OPTICAL SPECTRU

i
THUMB|

[F1Le sorT
ToTal: SriLes Fres: 14,833,586, 176evTes E11E hart]

v
[ TRACE LIST |

ejeq Buipeo/buineg

[execuTe

1
1100, Brm

—10. AdEm

0
B 110@.@rm |-1@.@dEm
c 110@.@rm | -1@.@dEm
D 110@.@rm | -1@.@dEm
E 110@.@rm | -1@.@dEm
F 110@.@rm | -1@.@dEm
G

110@. @rm_|-1@. AdBm

NORMALIT | MEAS

Nofte
After loading waveform files (*.WV6) that were saved by the AQ6370 under the CHOP MODE

of “CHOP,” the sensitivity setting becomes “SWITCH.”
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8.3 Saving/Loading Displayed Data

Saving the Data Temporarily Saved to Internal Memory
Setting the Type of the File to Be Saved to MEMORY

1.
2.
3.

4.

Press FILE.

Press the ITEM SELECT soft key. The soft key menu switches.
Press the MEMORY soft key. MEMORY is selected, and the screen returns to the

previous stage.

Press the WRITE soft key. The memory list and file list are displayed.

Memory list

[YOKOGAWA @

WRITE

B

[TRace

2006 Feb 28 11:23

H R

§

WRITE :

MEMORY NO.@0 TO FILE

=
i3
3
3
B
Ed

E

e

ReAD

S

1TEM SELECT|

GRAPHICS]

RerovE
Use sTORAGE|

FILe
OPERATION

)

i

EZH]
1102, 2

L
7]
E=IE

Lmzmom ‘

1
011150, B2Bnm .
ITEM SELECT 02 (1150.008nm | 1188, @nm
MEMORY Si 1150.028nm  11@8.8rm

ATTR
MeAs
AS

F1LE nare

[F1ie Tvre

IMEAS
55@1 [NORM-AUT|MEAS

a
2
Fi
[}

=

=

=

=

@
=

Use sToraGE|

ke
BIRECTORY

FILE Nare> [INT: \LIORARA. CSU

OPERAT 10N FILE nare

F1Le sorT

DATE & TITE [ CreererocRan arE

m El
A m
T 4
in I3
2
W
gu—Y
==t

EM1BA3 . LUG
Ero0d . HUE

&
=
=
=
&
=
=
2

il

<NEW FILE LE NAE]
D006/02/28 89:24:46 77 AO63T0 OPTICAL SPECTRU

20069228 @ 9 - (GE3TR OPTICAL SPECTRU e
2006/02/28 BIi24:52 // ABB3TO OPTICAL SPECTRU

2006-02/25 B9:24:55 - ARB3TO OPTICAL SPECTRU

2006-02-27 19:50:19 ~~ AOB3TO CPTICAL SPECTRU

o
P
n

ToTaL: GriLes

\ cree: 14,830,600, 192evres | [return

o
o
n

Selecting the Save Destination and Data Format

5.

K

\File list

Press the MEMORY soft key and specify a save destination of INT (internal

memory) or EXT (USB storage medium).

Press the FILE TYPE soft key and specify a data format of BIN (binary) or CSV

(ASCII format).

MEMoRY

o

m k] o3
4 I 23| | =35
af|n ¢ 2= || mag
B2 R am| | 223
= o il
M w Bl i
m <} g o
=3 a i}
513 2
= Bl
il 9 =]

T ) ]

1 2 3

f 3 f

S8 s z

3 S

5|l 2

RlE3 Al m
£ 2
= ]

BIN

4

[RETURN

3
CONDTNN
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8.3 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 8.2.

YOKOGAWA 4 2006 Feb 28 11:23

WRITE : MEMORY NO.OD TO FILE

MEMORY L 15T A7)

CENTER
11508, O rm

1
1109, Urm

—10.0dBn

— Selected memory

@1 |1158. BR@rm . NORM-AUT
@82 |1150.00@mm |110@. Anm |-18.BdBm
83 |1150.00@rm |110@.Anm |-18.BdBm

501 HEAS

55@1 |NORM4LIT | MERS ReoR

5501 [NORM-AUT |MEAS number
DOWN

BIN §E)

FILe nave> [INT: AP0, CSU ]

FILE NAME | CATE & TIME [ LAEEL PROGRAM NAME |
WARAR, CSU CNEW FILEY
EITOad. WG 2HU6 0228 B9:24:46 7/ AEB3TA OPTICAL SPECTRU
E110a1. LG 2006-02-28 @9:24:49 /- AEE3TA OPTICAL SPECTRL
EMD82. WG 2006228 @9:24:52 - AGOZTO OPTICAL SPECTRU
E1M2A3. WG ZA0602-28 @9:24:55 - AOB3TA OPTICAL SPECTRU
EIM2a4. WUE 2060227 19:50:19  ~~ ABB3TE OPTICAL SPECTRU

TOTAL: SeiLes Fres: 14,330,608, 1926vTes RETURN

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form WXXXX.CSV or
WXXXX.WV8 (where XXXX is a serial number).
For creating a directory and sorting the file list, see the page 8-9.

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.

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.

ejeq Buipeo/buineg

12 Follow the instructions in section 4.3 to enter a file name.

13. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

[YOKOGAWA ¢ 2006 Feb 28 11:23
HEMORY
WRITE : MEMORY NO.0D TO FILE J——
MEMORY LIST Ol

NG | CENTER S REF LwL | LWL SCL | RESLN | Avo | 8AHPL]  SENS ATTR FILE NarE 3

| | [D1v1 [0171

20/115@.800rm | 1100.@nm |-1@.dBm 10.0dE |1.088rm 55@1 [NORM-AUT MEAS sets the flle hame
@1|1150.00amm |110a.anm |-18.0dBm 10.0dE | 1.088rm 55@1 [NORM-AUT |MEAS

@2 |1150.00amm |110a.anm |-18.0dBm 10.0dE | 1.088rm

55@1 [NORM-AUT |MEAS CURSOR
@2 |1150.00amm |110a.@anm |-18.0dBm 10.0dE | 1.088nm

55@1 [NORM-AUT |MEAS

B4 » Moves the cursor
s —
o6
a7
3 BIN B
a9 LIST
1o PARAMETER
11 1D |
12
M RS erony j_ Creates a directory
FILE nares [TNT:~WBA0. C5U ]
FILE NaMe DCATE & TIME LABEL /DROGRAN NAME FILE SoRT ] H
= RS ene vl Sorts the file list
. WUB 2006-02-28 B9:24:46  ~- AOB3TY OPTICAL SPECTRL
1281 . WUG 20060228 @ 43 ¢/ AEB3TE OPTICAL SPECTRL S
E1M282. L6 20060228 @ 52 s/ AEG3TE OPTICAL SPECTRL
11083, L6 2008-02-28 B9:24:55 ~~ ARE3TO OPTICAL SPECTRU
EMPR4. WG 2006-02-27 19:00:19 ~~ AGG3TE OPTICAL SPECTRU

JToTaL: BriLes Free: 14,830,600, 192evTes RETURN
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8.3 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.

YOKOGRWA @ 2006 Feb 28 11:23

MEMORY
WRITE : MEMORY NO.0O TO FILE
KT
MEMORY L1ST il

e cenTen I, | T DL by | e | e[ oawl] sew TR FiLe nere
|@a|1158.028rm |1180.0rm |-18.0dBm | 10.8d8 |1.08@rm| 1| 5501 |NORM/ALT|MEAS

@1 [1150.00@rm |1180.8rn |-18.@dBm | 10.8dB |1.@@@rm| 1| 55@1 |NORM/ALT|IMEAS

@2(1158.00@rm |1100.8rn |-18.@dBm | 10.8dB |1.@@@rm| 1| 55@1 |NORM/ALT|IMEAS corsor
@3(1150.000rm |1100.0mn |-18.@dBm | 10.8dB |1.@08rm| 1| 551 |NORM/ALT|MEAS e

a4

a5

o
a7

a8 BIN B
a9 LIST

1o PARAMETER.
%é LBL T

- =
A o
Five waves [TNT-WEAE, C5) |

[F1Le sorT

CREEL PROGRAN MAVE

FILE NAME]
' § 7 e ool serin
: o
. 2~/ OB37@ OPTICAL SPECTRU EeuTE
FENER3. HUE SDB6/P2/26 B9:24iE5 v AGE3TA OPTICAL SPECTRU
MDA . HUE 20860227 19:50:19 ~~ ABE3T@ OPTICAL SPECTRU

3
ToTaL: BriLes Fres: 14,830, 600, 192evTes [RETURN
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8.3 Saving/Loading Displayed Data

Loading from the Temporary Save Memory
Setting the Type of the File to Be Loaded to MEMORY
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the MEMORY soft key. MEMORY is selected, and the screen returns to the
previous stage.

4. Press the READ soft key. The memory list and file list are displayed.

File list

[YOKOGAWA @ 2006 Feb 28 11:23

1 T
TRace LRI MEMoRY
READ : FILE TO MEMORY NO.OO
EXT|
Ezmow ’

T
3
5
E

Resn

. J FILe Names [INT: WMEM@ER. WUE l

S

T 2l 23 OPTICAL TRU
MEMBae. We 200692728 B 52 /7 AAB3TR OPTICAL SPECTRU
MEMBa3. W& 200682728 B9:24:55 - AAB3TA OPTICAL SPECTRU
HEMB@4, W& 2006-02-27 19:60:19 ~~ AA63TO OPTICAL SPECTRU

1TEM SELECT|

o

I ToTAL: SriLes Free: 14,830,411, TT6evTes

HMOVE
Use sToRAGE| M

MEMORY L1ST Fiid

) = E T B = == O T CoE
e I | 261V 10T [Fie somT
oPERATION 00[1150.000rm |1180.8nm |-10.0d6m | 10.8d5 |1.08anm 5@1 |NORT AT | TTEAS

01 (1150.008rm |1100.@m |-10.8dBm | 18.2d8 |1.08@nm 5501 |NORPALT | MEAS FILE N

02(1150.008nm |1108.8nm |-1@.BdBm 18.8dB |1.@8anm NORM-~AUT | MEAS

1150.008rm |1100.8rm |-10.8dBn | 16.84B |1.88arm 5581 |NORMAALT | MEAS
4
i3
i3
18
11
12

on T

80 o)

ar w3
am 3 =}
3 ws @
il A =
= o 3
g 3 z
2 3 =
2 9]
Q@ Lo} i)

a
a
=}

EE]
&

m
=
m
m
=
m

[ReTURN

\

Memory list

Selecting the File to Be Loaded
5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB

(7

storage medium). A file list of the selected medium is displayed. %’_

>

6. Press the CURSOR soft key, then set the cursor selection to UP (on the file list Q

. -

side). g»_

7. Select afile to load from the file list using the rotary knob or the arrow keys. 5

«Q

You can also press the FILE SORT soft key to sort the files. For more information, g

see page 8-9. Iy
YOHOGAWA @ 2006 Feb 28 11:22 4

MeMoRY
READ : FILE TO MEMORY NO.OO

Fiie names [TNTETENOE0. W6 ]
—Frie e

OPTICA ]

T . I3 OPTICA U
MEMBa2. W& 20060228 52~/ AQB3TR OPTICAL SPECTRU

HEMBRZ, W& 2006-02-28 09:24:55 - (Q63TO OPTICAL SPECTRU DOy
HEM@A4. W& 200602-27 19:50:19 - AE63TA OPTICAL SPECTRU

lcursoR

Toter:  Beies cree: 14,830,411, Ti6evies
r
eroRY LISt i
S = T =y I W T EG
e | 0N .S .
02| 1150.088mm | 110@.8rm |-10.0dBm | 108,845 |1.80ann 551 | NORTALT | MEAS - — File sort
o1 |1150.008rm [1180.8rm |-10.8dBm | 12.84B |1.88@rm 5581 |NORMVAUT | MEAS LE Narg)

22|1150.008rm [1180.8rm |-10.dBm | 12.84B |1.88@rm 5581 |NORMVAUT | MEAS
3 [1150.008rm |1180.0rm |-10.0dBm | 10.84B |1.08@rm 5581 |NORM/AUT | MIEAS execuTe

Bl

12 RETURN

IM 735302-01E 8-15



8.3 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.

YOKOGEWA @

2005 Feb 28 11:23

READ : FILE TO MEMORY NO.0O

FiLe names [TNT: MEMBBER. WUG

] ’—‘
FILE NATE GATE & TIME [ LeeeL proGREM NATE

T80, Uk 20060225 09: 240577 (b10 QPTICH TRD
FIETEQ1 ;U 50060228 ©9:24:49 /7 (06310 OPTICAL SPECTRU T
VENE@E . LUk £@06/0E/28 BIi24:52 /- ADB3TD OPTICAL SPECTRU
TIETE@S . LUk 2006/02/28 BIi24:55 ~/ ABB3TO OPTICAL SPECTRU 3
VETE@A. ULk 2006/02/27 19:50:19 ~~ ABB3TO OPTICAL SPECTRU
ToTa:  Beies cree: 14,830,411, T{bevTes |:|

v

4

Ex
/DT [/D1vi

@ 110] Bom 1

01 (1150.008nm |1108.8nm |-10.BdBm 18.8dB |1.@8@nm
82(1150.008nm |1108.8nm |-10.BdBm 18.8dB |1.@8@nm
83(1150.008nm |1108.8nm |-10.BdBm 108.8dB |1.@8@nm

[ TiERoRY L15T
o = e e Y e T

1198 0rm i T 0. 0dB JEJlAT i

5501 [NORM-AUT|MEAS

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.

YOHOGAWA @ 2006 Feb 28 11:23
READ : FILE TO MEMORY NO.0O
Fiie names [TNTETENOE0. W6 ]
FILE NAVE I GATE & TIFE [ CAEEL PROSRAN NATE

FIEE0E. WU 0060708 oipdids -7 (0630 (PTICA TRD

FIETTEAL - Wi S0Q600/05 B9i0d: 49 /7 6310 UPTICAL SPECTRU

METIER2 . W 2PQ6/B2/08 8924150~ AOEZTD OPTICAL SPECTRU

HEFER3 . W 20068255 09:54:E5 < (OGETO OPTICAL SPECTRU

MEHED . W 5B06-B5/57 19:50:19 ~~ AOB3TE OPTICAL SPECTRU

Toter:  Beies Frec: 14,830,411, T{0evTes |:|

r
[ WERORY LIST o |
S = T =y I W T EG
Bl 5107 [Fie somT

@ 116 Bnm 1100 A _0d
01 [1150.008rm |1100.0nm |-10.0dBm | 10.8d8 |1.08@nm| 1| 5581 |NORM-ALT|IEAS FILE MY
22|1150.008rm [1180.8rm |-10.8dBm | 10.84B |1.0e@nm| 1| 5581 |NORM/ALT|MEAS
23 |1150.008rm [1180.0rm |-10.8dBm | 10.84B |1.0@nm| 1| 5581 |NORM/AUT|MEAS jexecuTe ‘
04
o5
o
o7
Jic]
09
18
11
12

8-16
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8.3 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): .WV8
CSV (ASCII format): .CSV

File Name

You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
File name: WXXXX.CSV (or .WV8)

XXXX is a serial number from 0000 to 9999

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The

maximum file name length is 56 characters (including the extension). The following characters
can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

Data Format

File Size

File Sort

Data can be saved in the following two formats.

BIN

Saves the file in binary format.

With this selection, the waveform data cannot be directly checked using an external
application. The file size is smaller than that obtained with ASCII format.

Ccsv

Saves the file in CSV (Comma Separated Value) ASCII format.

With this selection, the waveform data can be directly checked using an external
application. The file size is larger than that obtained with binary format.

The file size differs depending on the data saved. Be sure to check whether sufficient
space is available before saving.

You can sort the file list in ascending order by file name, file type, file date, or label.

IM 735302-01E
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8.3 Saving/Loading Displayed Data

CSV Data Format

CSV data is saved in the following format.

70BCSV —
// AQ6370B OPTICAL SPECTRUM ANALYZER //
25 ]
"CTRWL",1553.200000 ]
"SPAN", 20.000000
"START WL",1543.200000
"STOP WL",1563.200000
"WLFREQ", 0
"REFL"-10.0

"LSCL",10.0
"RESLN",0.200

"AVG", 1

"SMPLAUTO", 0

"SMPL", 1001
"SMPLINTVL",0.02

"HIGH 1"

"MEAS"

"LSUNT",0

"NMSKV" "OFF"
"RESCOR",0
"RESPARM",10372
"FREQPARM",10372

[TRACE DATA] ]
1543.2000, -66.267
1543.2200, -66.295

1563.2000, -65.371

Header

Measurement condition parameters

Waveform data

Header
70BCSV File header
/I AQ6370B OPTICAL SPECTRUM ANALYZER // Label (57 characters)
25 No. of measurement condition parameters

Measurement Condition Parameters

"CTRWL",1553.200000
"SPAN", 20.000000 Span
"START WL",1543.200000
"STOP WL",1563.200000

Center wavelength

Measurement start wavelength
Measurement stop wavelength

"WLFREQ", 0 Horizontal axis scale mode
(0: wavelength mode, 1: frequency mode)
"REFL",-10.0 Reference level
"LSCL",10.0 Main level scale
"RESLN",0.200 Measurement resolution
"AVG", 1 Averaging times
"SMPLAUTO", 0 Sampling points setting mode

(0: MANUAL, 1: AUTO, 2: SMPL INTVL)
"SMPL", 1001 The number of sampling points for measurements

"SMPLINTVL", 0.02

Measurement sampling interval

8-18

IM 735302-01E



8.3 Saving/Loading Displayed Data

"HIGH 1"
"MEAS"
"LSUNT",0
"NMSKV","OFF"

"RESCORE",0

"RESPARM",10372
"FREQPARM",10372
The reference level and main level scale are saved to one of the following depending on
the vertical scale.
Main level scale

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)

Wavelength resolution RMS coefficient
Frequency resolution RMS coefficient

Vertical Axis Scale Save Format Description

LOG “REFL”,**** Reference level
“LSCL”***.* Level scale

Linear “REFL”*** * Reference level
“LSCL”,***.* Level scale
“BASEL”**** ** Base level

Sub-level scale

Vertical Axis Scale Save Format Description

LOG “REFL”,*** * Reference level
“SSCLLOG” ***.* Level scale
“LOFST”***.* Level offset
Linear “REFL”*** * Reference level
“SSCLN” *** * Level scale
“SIMINY Fes x Base level
DB/km “REFL”*** * Reference level
“SSKM” ** * Level scale
“OFSKM”,*** * Offset level
“LENG” ** *** Optical fiber length
% “REFL”*** * Reference level
“SSPS”,*** * Level scale
“SMINP?” *** * Base scale

Measurement Sensitivity
The data below is saved as measurement sensitivity depending on the measurement

sensitivity type.
Format Measurement Sensitivity Type
"NORM-HOLD" NORM/HOLD
"NORM-AUTO" NORM/AUTO
"NORMAL" NORMAL
"MID" MID
"HIGH 1" HIGH 1 (CHOP OFF)
"HIGH 2" HIGH 2 (CHOP OFF)
"HIGH 3" HIGH 3 (CHOP OFF)
"MID_Sw" MID (SWITCH ON)
"HI1_SW" HIGH1 (SWITCH ON)
"HI2D_SW" HIGH2 (SWITCH ON)
"HI3D_SW" HIGH3 (SWITCH ON)
Nofte

If PEAK HOLD is selected in pulse light measurement mode, a P- is added to the front of the

data above. Similarly, if EXTERNAL TRIGGER is selected, an E- is added.

IM 735302-01E
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8.3 Saving/Loading Displayed Data

Measurement Identifier
The data below is saved as a waveform identifier depending on the waveform type.

Format Waveform | Format Waveform | Format Waveform
Type Type Type
"MEAS" WRITE "E-D" E-D(LOG) | "C+FL" C+F(LIN)
"MAXH" MAX HOLD| "C+D" C+D(LOG) | "C-FL" C-F(LIN)
"MINH" MIN HOLD | "D+E" D+E(LOG) | "F-CL" F-C(LIN)
"RAVG" ROLLAVG | "C+DL" C+D(LIN) "E+FL" E+F(LIN)
"A-B" A-B(LOG) | "C-DL" C-D(LIN) "E-FL" E-F(LIN)
"B-A" B-A(LOG) | "D-CL" D-C(LIN) "F-EL" F-E(LIN)
"A+B" A+B(LOG) | "D+EL" D+E(LIN) "NORM A" NORMALIZE A
"A-BL" A-B(LIN) "D-EL" D-E(LIN) "NORM B" NORMALIZE
"B-AL" B-A(LIN) "E-DL" E-D(LIN) "NORM C" NORMALIZE
"A+BL" A+B(LIN) "C-F" C-F(LOG) | "CVFTA"* CRVFITA
"1-K(A/B)" e Fxex - 1-k(A/B) "F-C" F-C(LOG) | "CVFTB"** CRVFITB
"1-K(B/A)",FF** == 1-k(B/A) "E-F" E-F(LOG) "CVFTC"* CRVFITC
"C-D" C-D(LOG) | "F-E" F-E(LOG) "CVFTPKA",** PKCRV FITA
"D-C" D-C(LOG) | "C+F" C+F(LOG) | "CVFTPKB"** PKCRV FITB
"D-E" D-E(LOG) | "E+F" E+F(LOG) | "CVFTPK C"** PKCRV FITC

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]

****.****, i***.***(CR)(LF)
****.****, i***.***(CR)(LF)

****.****, i***.***(CR)(LF)

(For LINEAR Scale)

[TRACE DATA]

Header indicating the start of the trace data
Wavelength value and level value (LOG) of first point
Wavelength value and level value (LOG) of second point

Header indicating the start of the trace data

Wavelength value and level value (LOG) of final point

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 x *E2***(CR)(LF)  Wavelength value and level value (LINEAR) of final point

8-20
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8.4 Saving/Loading Setting Data

Procedure

The measurement conditions set on the instrument and soft key set statuses are saved
in binary format.

CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 8.1) before removing it.

Setting the Type of the File to Be Saved to SETTING

1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the SETTING soft key. SETTING is selected, and the screen returns to the
previous stage.

4. Press the WRITE soft key. The file list is displayed.

[YOKOGRWA ® 2006 Feb 28 18139

READ

kk

1TEM seLecT]

=)
@
=
3
=
I3}
%)

=
i
3
2
3
2

WRITE : SETTING TO FILE

T}

m
5
B

FiLe neme> [[NT:\50000.5T6 ]

FILE NAVE
6

L FEEL /PROGR AN NAME

DATE & TINE
MEW FTLE
ITEM seLecT]

SETTING

i z
it 1
b2 2
[ 3

m

Lsswmc

Use SToRAGE|

] 0T ]
) 23 )
£ o7 £
n i n
[
o 9 z
<1 o £
a3 3 x
3 2 i

o

OPERATION

il El
2 i}
T 2
m 3
2
fi

FiLe
OPERAT 10N

FI

h
m
=
z
=
il

LTEMDLATE

L Js |
V]
Ji4
m
a
=
5
m

m
=
m

IoTAL: lriies Free: 14,827,601, 9o@evTes RETURN

K

Lazmm« ‘
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8.4 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.

=
i}
4
3
£l
2

FI

Hawe
DIRECTORY
FILe sorT
LE NAME]
execuTe

RETURN

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form SXXXX.ST8 (where
XXXX is a serial number starting from 0000).
For creating a directory and sorting the file list, see the page 8-9.

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.

8 Follow the instructions in section 4.3 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 ¢ 2006 Feb 28 18:39

WRITE : SETTING TO FILE
([T

FiLe nave [INT: 0000, 5T6 0 e e

Sets the file name

FILE NAME CATE & TINE LAEEL /PROGRAN NAFE
=

MNEW FILE>

Er— Creates a directory

FILE SoRT
FILE NAME)

Sorts the file list

T

L

TOTAL: lrries Free: 14,807, 601, 92@evTes RETURN
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8.4 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.

YOKOGEWA @

2005 Feb 28 18:39

URITE : SETTING TO FILE

FILE NAaME>

INT:~50098. ST6

FILE NAME DATE & TINE
5 NEW FILE>

NEW FILE

L AEEL /DROGRAN NAME

[rEroRY

EXT|

[FILE nare

FI

DIRECTORT
[F1Le =orT
LE MAME]

ToTaL: leies FREE:

14,827,601, 92@evres

[ReTURN

K

Setting the Type of the File to Be Loaded to SETTING

1. Press FILE.

2. Press the ITEM SELECT soft key. The soft key menu switches.
3. Press the SETTING soft key. SETTING is selected, and the screen returns to the

previous stage.

4. Press the READ soft key. The file list is displayed.

2006 Feb 28 18:40

FILE TO SETTING

=
[}
3
I3
3
2

=
o
2
k]

GATE & TIME [ LAseL ProcRan e

1] )
Jie )
mlmr
a2 m
gle
S m g =
I °
=z 3
£ 3
=
L

eree: 14,827,540, 430evtes | [ReTuRn

. [YOKOGAWA &
umiTe RITE
READ :
meaD eAD Frie name> [INT:
FILE NAME T

1TEM SELECT) Liem seLect

GRAPHICS SETTING
(55" 2Torace] 55" STorace]
Fie e
orERaTION opERATION
o

LRETURN ‘ Tore:  Briies

K
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8.4 Saving/Loading Setting Data

Selecting the File to Be Loaded

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

6. Select a file to load from the file list using the rotary knob or the arrow keys.

You can also press the FILE SORT soft key to sort the files. For more information,
see page 8-9.

YOKOGEWA @ 2005 Feb 28 18:40,

=
i}
3
o
a
Ed

READ : FILE TO SETTING

=
o
2
k]

Fiie names [T ]

FILE A I DATE & TIrE [ CreererocRan arE

— File sort

FI

[F1Le =orT
LE NQM
iiiiiiilll

ToTaL: Brres Fres: 14,827,540, 18@syTes [RETURN

K

Executing the Load

7. Press the EXECUTE soft key. The file is loaded and the settings on the instrument
are changed.

When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.

YOKOGRWA ® 2006 Feb 28 18:40

=
i
3
2
3
2

READ : FILE TO SETTING

5
m
5
=3

Fie name [TNT: S |

FILE NATE T CATE & TIFE [ LAsEL ProoRAd TErE

LE MNAME]

R

IoTAL: Brries Free: 14,827,540, 480svTes RETURN

K
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8.4 Saving/Loading Setting Data

Explanation
You can save instrument setting data to internal memory or a USB storage medium, or
load previously saved setting data and modify the settings.

Extension
The extension used when loading is .ST8.

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
File name: SXXXX.ST8
XXXX is a serial number from 0000 to 9999

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The

maximum file name length is 56 characters (including the extension). The following characters
can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZ*

abcdefghijkimnopgrstuvwxyz{}

File Size
The file size is approximately 74 KB.

File Sort

You can sort the file list in ascending order by file name, file type, file date, or label.
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8.5

Procedure

Saving/Loading Analysis Results Data

You can save analysis results including the time and waveform data of the original save
in ASCII or binary format.

CAUTION

Do not remove the USB storage medium or turn the power OFF while the USB
storage medium access indicator is blinking. This can damage the data on the
medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 8.1) before removing it.

Setting the Type of the File to Be Saved to DATA

1. Press FILE.

2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the DATA soft key. DATA is selected, and the screen returns to the previous
stage.

4. Press the WRITE soft key. The file list is displayed.
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8.5 Saving/Loading Analysis Results Data

Selecting the Save Destination Medium and Data Format

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). A file list of the selected medium is displayed.

6. Press the FILE TYPE soft key and specify a data format of DT8 (ASCII) or CSV
(ASCII format).

YOKOGEWA @ 2005 Feb 28 19:33 1

MEMORY
DATE & TINE

NEW FILE \—J
20060228 12:04: 41 oTeoT TTer
ESEEAS
FiLe TPe
=

ADD)
:

WRITE : DATA TO FILE

F1ie nere> [TNT:<DBO0D. D16 ]

FILE NAME

L AEEL /DROGRAN NAME
D0RR. DT6
DATA.DTE

ToTaL: 2F1LEs Frees: 14,775,087, 104 svTes [RETURN

Selecting Data Items to Save

7. Press the OUTPUT ITEM SETTING soft key. The menu for selecting data items to
be saved is displayed.

8. Press the Data Item soft key and specify ON (save) or OFF (do not save).

YOKOGAWA 4 2006 Feb 28 19:33,
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[ReTURN TOTAL: 2riLes Fres: 14,776,887, 184evTes RETURN

IM 735302-01E 8-27



8.5 Saving/Loading Analysis Results Data

Entering the Name of the File to Be Saved

If a file name is not entered, it is automatically assigned in the form DXXXX.DT8 or
DXXXX.CSV (where XXXX is a serial number starting from 0000).
For creating a directory and sorting the file list, see the page 8-9.

9. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

11 Follow the instructions in section 4.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

[YOKOGAWA ¢

2006 Feb 28 19:33

URITE :

DATA TO FILE

FILE NaME> | [NT:~DOABA. DTE

[DORVE. D16
DATA.DTE

FILE NAME

DATE & TINE
CNEW FILE:
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FILE Tvee
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FILE NA'E)
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2FILes
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RETURN
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Setting the Save Method and Executing the Save
13. Press the WRITE MODE soft key and specify OVER (overwrite) or ADD (add).
14. To overwrite an existing file, move the cursor to the file name to be overwritten.
15. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous menu.

Sets the file name

Creates a directory

Sorts the file list

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

2006 Feb 28 19:33

WRITE : DATA TO FILE

FILE narve> [ [NT: D023, DTE

FILE e

[DapuR. DT6
DATA.DTE

TATE & TIME
<NEW FILE.
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RETURN
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8.5 Saving/Loading Analysis Results Data

Loading Analysis Data
Setting the Type of the File to Be Loaded to DATA

1. Press FILE.

2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the DATA soft key. DATA is selected, and the screen returns to the previous

stage.

4. Press the READ soft key. The file list is displayed.
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Selecting the File to Be Loaded

5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB
storage medium). Afile list of the selected medium is displayed.

6. Select a file to load from the file list using the rotary knob or the arrow keys.

You can also press the FILE SORT soft key to sort the files. For more information,
see page 8-9.

YOKOGAWA &
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FILE NAME
6

DATE & TIME

L FEEL /PROGRAM NAME.
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8.5 Saving/Loading Analysis Results Data

Executing the Load

7. Press the EXECUTE soft key. The file is loaded.

When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.

YOKOGEWA @ 2005 Feb 28 19:33
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READ : FILE TO DATA

F1ie naves [TNT:DATA. DT6 ]

FILE NAME

L AEEL /DROGRAN NAME
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ToTaL: leies Fres: 14,776, @78, 336 svTes [RETURN
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8.5 Saving/Loading Analysis Results Data

Explanation

Extensions
The extensions used when saving are as follows.
DAT (ASCII format): .DT8
CSV (ASCII format): .CSV

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
File name: DXXXX.CSV (or .DT8)
XXXX is a serial number from 0000 to 9999

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension).

The following characters can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZ*

abcdefghijkimnopgrstuvwxyz{}

Saveable Data
The following data can be saved.

Saved Iltem Initial Value Description
DATE&TIME ON Date and time
LABEL ON Label
DATA AREA ON Data area value
CONDITION ON Measurement conditions
TRACE DATA OFF Trace data
OUTPUT WINDOW OFF Output window data used by program function
File Size
The file size differs depending on the data saved. Be sure to check whether sufficient
space is available before saving.
File Sort

You can sort the file list in ascending order by file name, file type, file date, or label.

Overwrite Method
If files of the same name reside in the save destination, you can select whether to
overwrite them or add the data.
OVER: Overwrites the file.
ADD: Adds the data to be saved to the existing file data.
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8.5 Saving/Loading Analysis Results Data

Data Format
You can save in ASCII format.
DT8
Saves as text data.
CSv
Saves the file in CSV (comma separated value) ASCII format.

Data Format
DT8 format is as follows.
"70BDAT " i| Label

2006 Apr 07 16:42 Date/time of save
"<NF ANALYSIS> TH:20.00dB MODE DIFF:3.00dB OFST(IN):0.00dB OFST(OUT):0.00dB"
" ASE ALGO:AUTO-FIX FIT AREA:AUTO MASK AREA:--- FIT ALGO:LINEAR "

"NO. WAVELENGTH INPUT LVL OUTPUT LVL ASE LVL RESOLN GAIN NF" Header and data
" [nm] [dBm] [dBm] [dBm] [nm] [dB] [dB]" analysis results
"1 1544.4983 -29.320 -2.260 -22.281 0.102 27.017 8533 "

"2 1545.3041 -29.530 -2.420 -22.184 0.101 27.064 8.619 "

"CTRWL 1551.670000" 7

"SPAN 20.000000"

"REFL -10.0 dBm"

"LSCL 10.0"

"RESLN 0.100" Measurement condition parameter

"AVG", 1

"SMPL 2001"

"HIGH 2"

"NMSK OFF" _

1541.6700, -23.200 ] Sampling point portion of the waveform data

........... | (wavelength and level value)
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8.5 Saving/Loading Analysis Results Data

CSV format is as follows.

70BDAT2 Label
TEST
2005 Apr 07 16:42 Date/time data saved

<NF ANALYSIS>
THIdB],20.00

MODE DIFF[dB],3.00
OFST(IN)[dB],0.00
OFST(OUT)[dB],0.00
ASE ALGO,AUTO-FIX
FIT AREA,AUTO
MASK AREA,---

FIT ALGO,LINEAR
NO.,WAVELENGTH[nm],INPUT LVL[dBm],OUTPUT LVL[dBm],
ASE LVL[dBm],RESOLN[nm],GAIN[dB],NF[dB]
1,1544.4983,-29.320,-2.260,-22.281,0.102,27.017,8.533
2,1545.3041,-29.530,-2.420,-22.184,0.101,27.064,8.619
CTRWL,1551.670000 |
SPAN,20.000000
REFL[dBm],-10.0 Measurement condition parameter
LSCL,10.0
RESLN,0.100
AVG,1
SMPL,2001
HIGH 2
NMSK,OFF

Analysis results
header
and data

1541.6700, -23.200 :| Sampling point portion of the waveform data (wavelength and level value)
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8.6

Procedure

Saving/Loading Program Data

Programs created with the program function are saved in binary format.

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

CAUTION

medium or the device itself. Also, always place a USB storage medium in the
removable state (following the procedure in section 8.1) before removing it.

Setting the Type of the File to Be Saved to PROGRAM

1.
2.
3.

Press FILE.
Press the ITEM SELECT soft key. The soft key menu switches.

Press the PROGRAM soft key. PROGRAM is selected, and the screen returns to
the previous stage.
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Press the WRITE soft key to display the program list and file list.

Program list
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8.6 Saving/Loading Program Data

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

MeroRY

Selecting a Memory Number to Save

6. Press the CURSOR soft key, then set the cursor selection to UP (on the program
list side).

7. Select the program number of the data to save using the rotary knob, arrow
keys, or numeric key pad.

[YOKOGAWA @ 2006 Mar @1 @3:14

URITE : PROGRAM NO.O1 TO FILE

PROGRAM L1ST G
MEEE FROGIRATT NAME =ed]

Selected program

5| 72k e 5
est_Program
& 3 number

e1e naves [T P00, PG5 J

FILE Nare T TATE & TIVE [ LrEEL ProcRaM MAME | FILE SoRT
PoRoR. PGE <HEW FILE> FILE NAME]
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8.6 Saving/Loading Program Data

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form PXXXX.PG8 (where
XXXX is a serial number starting from 0000).
For creating a directory and sorting the file list, see the page 8-9.

8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the file
list side). An underscore is displayed with the program number selected in step 7.

9. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

11 Follow the instructions in section 4.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

[YOKOGAWA ¢ 2006 Mar @1 @3:14
MeroRY
WURITE : PROGRAM NO.O1 TO FILE s~
PROGRAM L1ST O
=R PROGRATT NATE Eret]| [Fiee nare Sets the file name

1 testl 1
02| samp 1 el 2

23| Test_Program ?1 cLRSOR

Moves the cursor

=

v \S?ééij_ Creates a directory

FiLe soRrT . .
- FILE NarE '\|F L AEEL /DROGRAN NAME e v Sorts the file list

ToTAL: leres Free: 14,807, 040, BAdevTes

Executing the Save
13. To overwrite an existing file, move the cursor to the file name to be overwritten.
14. Press the EXECUTE soft key. The save executes.

When the RETURN soft key is pressed, the data is saved. The screen returns to
the previous menu.

15. When overwriting during a save, a confirmation message appears. Press the YES
soft key. To cancel the save press NO soft key.

YOKOGAWA & 2006 Mar @1 @8:14
merory
WRITE : PROGRAM NO.01 TO FILE
E£xT|
PROGRAM L 15T Ay

Te e EROGRAM TEE =] [Fioe vere

1| test] 1

]

gamplel

g Test_Froaran [cRsoR
a5 P
26

£ Gy

S =t]

FiLe neme> [[NT:\POODE. PGB ]

FILE NAVE DATE & TINE L FEEL /PROGR AN NAME
G6

MEW FTLE

L
a
ToTeL: lries eree: 14,807,040, 000svTes
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8.6 Saving/Loading Program Data

Loading a Program File
Setting the Type of the File to Be Loaded to PROGRAM
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the PROGRAM soft key. PROGRAM is selected, and the screen returns to
the previous stage.

4. Press the READ soft key. The program list is displayed.

File list

[YOKOGAWA % 2086 Mar @1 B3:20
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Program list

Selecting the File to Be Loaded
5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB

(7

storage medium). A file list of the selected medium is displayed. %’_

>

6. Press the CURSOR soft key, then set the cursor selection to UP (on the file list Q

. -

side). g»_

7. Select afile to load from the file list using the rotary knob or the arrow keys. 5

«Q

You can also press the FILE SORT soft key to sort the files. For more information, g

see page 8-9. Iy
YOHOGAWA @ 2006 Mar @1 B8:20, 4
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8.6 Saving/Loading Program Data

Selecting a Program Number to Save

8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the
program list side).

9. Select the program number of the load destination using the rotary knob, arrow
keys, or numeric key pad.

YOKOGEWA @ 2005 Mar @1 05:20
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Executing the Load

10. Press the EXECUTE soft key. The file is loaded and registered to the specified
program number.

When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.

YOKOGAWA ¢ 2006 Mar @1 83:20
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Test_Program
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ToTAL: driies Free: 14,806,880, 066 evTes
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[ReTURN

Note
After loading program files (*.PG6) that were saved by the AQ6370 when the parameter of the
CHOPPER command was “CHOP,” the parameter becomes “SWITCH.”
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8.6 Saving/Loading Program Data

Explanation

Extension
The extension used when saving is as follows.
BIN (binary format): .PG8

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
File name: PXXXX.PG8
XXXX is a serial number from 0000 to 9999

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension).

The following characters can be used in file names.

H$%&'()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

File Size
The file size is approximately 13 KB.

Data Format
Saves the file in binary format.
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8.7 Saving Screen Image Data

Procedure

You can save the screen as an image file.

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 8.1 before removing it.

Setting the Type of the File to Be Saved to GRAPHIC
1. Press FILE.
2. Pressthe ITEM SELECT soft key. The soft key menu switches.

3. Press the GRAPHIC soft key. GRAPHIC is selected, and the screen returns to the
previous stage.

4. Press the WRITE soft key to display the file list.

[YOHOGAWA @ 2006 Mar @1 10:36
iR iTe [rrace e
WRITE : GRAPHICS TO FILE
ResD MeroRry el FILE NaMEs [ [NT:GOO2O. BIP |
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GRAR18. 200683 2 20: 5 FILE MNAME]
GRAR19. el SRy 1201 5 7
rie e
LRETURN ‘ ToTaL:  2lFries Free: 14,805, 098, 496 evTEs IRETURN
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8.7 Saving/Loading Image Data

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

[RETURN

Selecting the Color and File Format

6. Press the MODE soft key and specify B&W (black and white) or COLOR.
7. Press the FILE TYPE soft key to select BMP or TIFF.

[YOKOGRWA ® 2006 Mar @1 1@:36

WRITE : GRAPHICS TO FILE

FiLe neme> [[NT:\GAG2R. BIP ]
1=

F1LE Nave

=
i
3
2
3
2
m
5
E

L FEEL /PROGR AN NAME

roDE

o
S
=]
=
ol

k]
=
m
3
3
o
m

Meke
[DIRECTORY

-

F1Le sorT
FI

[execuTe

h
m
=
z
=
il

ejeq Buipeo/buineg

ToTaL:  2lFries Free: 14,800,098, 496 5vTes RETURN

K
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8.7 Saving/Loading Image Data

Entering the Name of the File to Be Saved

If a file name is not entered, it is automatically assigned in the form GXXXX.BMP or
GXXXX.TIF (where XXXX is a serial number starting from 0000).
For creating a directory and sorting the file list, see the page 8-9.

8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the file
list side). An underscore is displayed with the program number selected in step 7.

9. Using the rotary knob or arrow keys, move the cursor to the line in the file list
displaying NEW FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

11 Follow the instructions in section 4.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

[VoroGHwA ¢ 206 Mar B1 10:36
eriory
WRITE : GRAPHICS To FILE —
F1LE naves [INT:~GOP20. BP I |y .
- Dare s TIvE - Sets the file name

2 28

Creates a directory
Sorts the file list

Geo19. 20960301

Toter: 2lrries Free: 14,805,098, 496evTes RETURN

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 & 2006 Mar @1 10:36

URITE : GRAPHICS TO FILE

FiLe weme> [[NT: GOO2B. BIP |
FILE NAvE

L FEEL /PROGRAM NAME.

make
DIRECTORY

et
|
[

FiLe sorT
FILE MAME]

lexeauTe

ToTar:  2leies eree: 14,805,098, 496evTes | [ReTuRn

K
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8.7 Saving/Loading Image Data

Explanation

Extensions
The extensions used when saving are as follows.
BMP (bit-mapped format): .BMP
TIFF: TIF

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
File name: GXXXX.BMP or GXXXX.TIF
XXXX is a serial number from 0000 to 9999

Nofte

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension).

The following characters can be used in file names.
H$%&'()-

0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZ*
abcdefghijkimnopgrstuvwxyz{}

Color
You can save the file in black and white or color.

Data Format
You can save the file as a bit-mapped (BMP) or TIFF file.

File Size
The file size differs depending on the data format and color specified.
BMP (color): Differs depending on the display color.
BMP (B&W): Approximately 52 KB
TIFF (color): Approximately 412 KB

TIFF (black & white): Approximately 52 KB
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8.8

Saving/Loading Template Data

Procedure

You can save or load template file in CSV 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 8.1) before removing it.

Setting the Type of the File to Be Saved to TEMPLATE
1. Press FILE.
2. Pressthe ITEM SELECT soft key. The soft key menu switches.

3. Press the TEMPLATE soft key. TEMPLATE is selected, and the screen returns to

the previous stage.

4. Press the WRITE soft key to display the template list and file list.

ur1TE

[Reen

1TEM SELECT|
GRAPHICS)

Rerove
USe STorace|

HEIGAE

ITEM SeLEcT]
TEMPLATE

USE SToRaGE|

Fre
orERaTION

N

) o £

= i a

I kS 2

m 3 3
2 I
i

El
T
o
a
£
5
S
E4

<

LN

[egmw |

LI

Template list
[YOKOGAWA & 2006 Mar @1 16:30
wRiTe + TeLaTe To riie Joren it Cines
TEMDLATE YIST
UPPER LIITIT 3 ABSOLLTE VPE B £00. 000 1700, 008
LOWER LIMIT 3 ABSOLUTE TYPE A 600. 800 1700. 000
TARGET ABSOLUTE TYPE A

FILE NaME>

INT:~TOPA3. CSU |

4] ] o3 Ic

i I 23 nE

m £ P a7

0 m mm rn

gle 5} '

SlIm g Bl

m <} g
z 1 3
£ 3 2 o
= =
Sl 9 Q@ 3

FILE NArE SRTE & TIHE [ REEL PROGR AN TATE
W FILE
VIETEI0 . WU 27 A3 UPTICAL SPEGIRU
R :
M1 WU 2006-BE58 09:24:49 < (OGETO CPTICAL SPECTRU
MEHER2 . HUE 5B06-BE/0E B:B4:C2 ~- (063D OPTICAL SPECTRU
MEHERA | WUE DPRE-BRDT 19:5Q:19 ~- AOB3TE OPTICAL SPECTRU
T0820. CSU 2PEB3-B] 12150:43
0801 . CSU oPQ6-B3/B] 12:50:43
ToRG. (50 50068301 12:53:43
FI
Totei:  Orries Y cree: 14,804,083, 396 Tes

\

\ File list
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8.8 Saving/Loading Template Data

Selecting the Save Destination and Data Format

5. Press the MEMORY soft key and specify a save destination of INT (internal
memory) or EXT (USB storage medium).

MeroRy
=

FILE NaME

uePEr
SFILE

rerce
DIRECTORY
F1Le sorT
FILE NAIEJ
[execuTe

&
[RETURN

Selecting a Template to Save

6. Press the @@@@->FILE soft key (where @@@@ is UPPER, LOWER, or
TARGET). The template selection screen appears.

7. Press the soft key corresponding to the template to be saved.

Selected template

/
[vorocaws & /z(mza Mar 81 16:30
[F—
WRITE : TEMPLATE TO FILE (UPPER LIMIT |_m9/ .
TEMPLATC LI1GT, 7
TETETE eTE] DATA FOTE Tres R A S I ST
pRER LINIT a VPE & °0p_ 000 TG0 TR
LOWER_LINIT 3 PBSOLLITE TVFE A 600, ea 1700, 088
TARGET RESOLUTE TVFE A — wn
v SETER
Q
<
FiLe Neme> [[NT:\T0003.C5U ] )
1= ST T e @
[TERB3. CSU NEW FILE =
FETBUA . WUS ULIB U 05 Ciod: 46 22 FAo3il UPTICAL SPELIRD =
HENB . CS 2068381 12753 12
HENREL  WUS 30068222 ©3i4 40 oo MOGITE QPTICAL SPECTRU o
HEHBRE WS 258255 BB BR - OGETE OPTICAL SPECTRU I
HEMBRA UG OEPBB2/2T 1915119 - BAB3TA OPTICAL SPECTRU P o
TERB. C5U 2EPBB3/B] 12152143 e crors =
TERB . C5U 2BPE/B3 /D1 12752 43 5
TRz (50 30060501 12752145 7 @
E—
FILE NavE] O
r Q
[ExecuTe E;‘
Tova:  Oeiec Free: 14,804 083, 990nvres
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8.8 Saving/Loading Template Data

Entering the Name of the File to Be Saved
If a file name is not entered, it is automatically assigned in the form TXXXX.CSV (where
XXXX is a serial number starting from 0000).
For creating a directory and sorting the file list, see the page 8-9.

8. Press the CURSOR soft key, then set the cursor selection to DOWN (on the file
list side). An underscore is displayed with the program number selected in step 7.

9. Using the rotary knob or arrow keys, move the cursor to the line in the file list

displaying NEW FILE.

10. Press the FILE NAME soft key. The text entry window and corresponding soft key

menu are displayed.

11 Follow the instructions in section 4.3 to enter a file name.

12. Press the DONE soft key. The file name is confirmed, and the screen returns to

the previous stage.

[YOKOGAWA @ 2006 Mar @1 16:30

URITE : TEMPLATE TO FILE (UPPER LIMIT LINE)

TEMPLATE LIST

HeroRY

n
*
5

TEMPLATE NAME] DATA POINT
UPFER_LITIT 2
LOWER LIMIT
TARGET

TPE
ABSOLUTE
ABSOLUTE
ABSOLUTE

EXTRAPOL

START WLl
600 000
600. 088

STEP L Lrm]
1700 000
1700, 80a

FILE Name» [INT: -~ TA003. GOV |

FILE NaME

AL IRGY

FILE NaMe LABEL /DROGRAN NAHE
IEM2@a. W6 2ZZS/E28 @9:24:46  ~/ ALG3TA OPTICAL SPECTRU
MEM@e1. C3U 2006-03-01 12:53:12
MEMA@1 . WUE ZA0602-28 B9:24:49 - (OB3TO OPTICAL SPECTRU
MEMB@2. WG 2006/02-28 @9:24:52 ~~ AEB3TR OPTICAL SPECTRU
IMEM2@4. W6 2006-02-27 19:50:19 ~~ ABB3TA OPTICAL SPECTRU arE
Taea, Csl) 2006-03-01 12:52: 43 DIRECTORY
T@01.CEU 20060301 12:52:43
Teaz2. CsU 2005-03-@1 12:52:43
FILE SoRT
FILE NQF’I
ToTAL: IFrLes Fres: 14,804,283, 392evTes

RETURN

Executing the Save

Sets the file name

Creates a directory

Sorts files

13. To overwrite an existing file, move the cursor to the file name to be overwritten.
14. Press the EXECUTE soft key. The save executes.
When the RETURN soft key is pressed, the data is saved. The screen returns to

the previous stage.

15. When overwriting during a save, a confirmation message appears. Press the YES

soft key. To cancel the save press NO soft key.

YOKOGAWA & 2006 Mar @1 1630

URITE : TEMPLATE TO FILE (UPPER LIMIT LINE}

TEMPLATE LIST

[mEMoRY

TEMPLATE MAME| DATA POINT
UPPER LIMIT
LOWER LIMIT
TERGET

START WLLrm)
[N
608. 2Ea

'STOP_WLLrm)
17 0
1700. 288

ABSOLUITE
ABSOLUTE
ABSOLUTE

FILE NAME>

IHT:~TOPP3. CSU |

1] ) o3 ic )
Jie ) 23 15 )
mim £ o= a1 r
gl m am o n
elie g i
J(im g Bl z
I ° g £
= 3 3 =
£ 3 2 i
= =
ful 9 4 3

FILE NArE L AEEL /PROGRAN NAME
WUB 7/ REB3TR OPTICAL SPECTRU

IMEM@al.csu 20268381 1.

MEM@a1. We 200692728 B #+ AQB3TR OPTICAL SPECTRU

HEMBRE, W& 20060228 B 77 HAB3TR OPTICAL SPECTRU

HEM@A . WUs 20068227 1 </ AAB3TR OPTICAL SPECTRU

Teaea. csu 20069381 1.

Teag1.csy 20268381 1. 43

Teagz2.csV 20069381 12:52:43

ToTAL: OriLes cree:  14,804,282,3%0ev1es | [ReTuRM

K
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8.8 Saving/Loading Template Data

Loading a Template File
Setting the Type of the File to Be Loaded to TEMPLATE
1. Press FILE.
2. Press the ITEM SELECT soft key. The soft key menu switches.

3. Press the TEMPLATE soft key. TEMPLATE is selected, and the screen returns to
the previous stage.

4. Press the READ soft key. The template list is displayed.

File list
, orocaws o 2006 Mar @1 16:30
RiTe e R
READ : FILE TO TEMPLATE (};éusn LIMIT LIne>
ExT]
mgm P FILe Naves [INT: 1EMER. WIS ]
ITEM SELECT| Py 2l
20068228 B9: 2449
GRAPHICS) TEMPLATE 2060225 B9T24iER /o ADEZTA OPTICAL SPECTRII
20060227 19:50:10 -~ AGGETE OPTICAL SPECTRU
A 20060301 12:52:43
TEAR!1 . CSU 20060201 12:52143
TeER2. (50 20060501 12:52143
Fiie FiLe
ShERaTron SheRaT ton
Tota  Briies Fres. 14804201 Gfevres
A\
I TENPLATE LIST 1
SR E WEEEYECI 3 e e oy [ oo s
g 00, 000 T70p_P0p
LOWER_LIMIT 3 PBSDLLITE \FE 7 6. an 1760, 6@
TERGET FESOLUTE TIE &

Template list

Selecting the File to Be Loaded
5. Press the MEMORY soft key and specify INT (internal memory) or EXT (USB

7
storage medium). A file list of the selected medium is displayed. 2
=
6. Select a file to load from the file list using the rotary knob or the arrow keys. Q
=
You can also press the FILE SORT soft key to sort the files. For more information, 2
o
see page 8-9. 5
@
YOKOGAWA ® 2006 Iar @1 16237, q 8
READ : FILE TO TEMPLATE (UPPER LIMIT LINE)Y rEreRY [~a
EXT) Q
FILE Nave> [TNT:~TOOPA. CSU ]
s o on o T e ST AL SPECTR \_‘
MENE] . CSL 2006-83/01 12:53: e
MEMBA1 . W& 2P06-02-28 B9:24:49 4~ ARE3TR OPTICAL SPECTRU >UPFER
MEMB@Z. W& 20069228 52 - AQG3TD OPTICAL SPECTRU
Md 6 ZMB/E 19 -~ (0637R OPTICAL SPECTRL y
0001 .30 20000301 i |:|
Teve2. csv 2006-83-81 12:52:43
— Sorts files
ToTAL: 8riLes Free: 14,804,221, 952 evTes
v
[ TEMPLATE LI1ST
3 = B ] [A]
LOWER LIMIT 3 ABSOLUTE TYPE A 600. 200 1700. 200
TERGET ABSOLUTE TYFE A
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8.8 Saving/Loading Template Data

Selecting a Template

8. Press the FILE->@@@@ soft key (where @@ @@ is UPPER, LOWER,

TARGET). The template selection screen appears.

9. Press the soft key corresponding to the template to be loaded to.

[YOKOGAWA ¢

2006 Mar @1 16:37

READ : FILE TO TEMPLATE (UPPER LIMIT LINE}

FILe name> [INT: - T@000. C5U I

] LTI

LOWER LINIT
TARGET

— FILE NAME T DATE & TIME T CABEL/PROGRAM MNAME
MEMBaD. W& 200682728 Bg: #+ AAB3TE OPTICAL SPECTRU
MEME@1. Ceul 20069301 1
MEM@A1. W& 20069228 @ </ AAB3TR OPTICAL SPECTRU
MEM@a2. Ws 20069228 @ 7/ REB3TR OPTICAL SPECTRU
MZE WJs ZEB/ZQ/ < [A637@ OPTICAL SPECTRU
(4] 2 0
Teeat.csy 2006-93-01 1
TRag2. csU 20060301 12:52:43
ToTaL: SFiLes Free: 14,804,201, 9525y Tes
v
[ TEMPLATE LIST ]
TENPLATE NAVE] DATA POINT TR EXTRAPOL | START WLIAmI | STor WLtrmd
— % 700, 00

ABSOLUTE
ABSOLUITE TYPE A

Executing the Load

or

10. Press the EXECUTE soft key. The file is loaded as the specified template.
When the RETURN soft key is pressed, the file is not loaded. The screen returns
to the previous stage.

YOKOGAWA 4

2086 Mar @1 16:37

READ : FILE TO TEMPLATE (UPPER LIMIT LINE)

FiLe nave> [[NT: < TAGED. CSU |

FILE TR [ oAE & 1T

=11 e N R |

TTENA08 . U6

VEN N
MEMRRE . WUE
MEMRRS . WUE

Taao
TRRZ. CSU

/7 AAB3TA OPTICAL SPECTRU

# ARBETA OPTICAL SPECTRU
<7 AABZTA OPTICAL SPECTRU
ARB3TA OPTICAL SPECTRU

20068228 Zg

o
1=}
=
3
Y
=
I}
N
=)

2
151
=
3
<
=1
[t
Y
I
5.
SRR
i

[T

o

20060227

1
a1 1
2006-03-@1 12:52:43

ToTAL: SFiLes Fres: 14,804,291, 9528vTes

v

TEMPLATE LIST ]

T
TARGET

DATA POINT.

AB:
ABSOLUTE

FILE SorT
FILE NAME]
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8.8 Saving/Loading Template Data

Explanation

Extension
The extension used when saving is .CSV.

File Name
You can have a file name automatically assigned, or specify an arbitrary name for the
save. If you do not assign a file name, a file name is automatically assigned as follows.
File name: TXXXX.CSV
XXXX is a serial number from 0000 to 9999

Note

Only use the characters allowed in file names by MS-DOS when changing a file name. The
maximum file name length is 56 characters (including the extension).

The following characters can be used in file names.

#$%8&()-

0123456789@

ABCDEFGHIJKLMNOPQRSTUVWXYZA

abcdefghijkimnopgrstuvwxyz{}

File Size
The file size differs depending on the data.

Data Format
You can save the file in CSV format.

Data Format

AQ6370B Header indicating the AQ6370B,
TEMPLATE, :| Header indicating template data
TYPE,ABSOLUTE Template type (ABSOLUTE or RELATIVE)
EXTRAPOL,A Extrapolation type (A, B, or NONE)
1540.000,-20.00 Wavelength and level data
1550.000,-10.00 Data starting with the smallest wavelength
1560.000,-20.00 Sorts up to 50001 points of data
Template Types

The following types of templates are available for saving or loading.
UPPER: UPPER LINE
LOWER: LOWER LINE
TARGET: TARGET LINE
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8.9 Creating Files

Procedure

You can change file names, copy files, and perform other file manipulations.

removable state (following the procedure in section 8.1) before removing it.

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

Selecting Medium of the File

1.
2.
3.

Press FILE.
Press the FILE OPERATION soft key. The file operation menu is displayed.
Press the MEMORY soft key and specify INT (internal memory) or EXT (USB

storage medium). A file list of the selected medium is displayed.

[YOKOGAWA %

2086 Mar @1 18:56,

Lur1TE

FILE OPERATION

1TEM SELECT]

rovE
Use STorace|

[Fre
oPerRaTION

FILE NaMe> | [NT:~GOAAA. TIF

CABEL /ErROGRAN TArE [k

FILE Nare DATE & TIM
IR_T 20060301 18:

DIR_12 2006-03-01

AB3TO, sxe 2006-02-038

cal.ini

Dovae. C3U

DATA.DT&

error.log

Gl Bl

G TIF

et -TIF
Goeez.

Siatinl

28
20060391
20060228
20068228

20060391

<DIRECTORY>
<DIRECTORY>

REMAME

LE NAME]

) ] ox
[ 2 23
PEl | ¢ o%
mm|| = @ mm
5} )
Bi I} 9
g 2
a 3
Bl 2

ToTer:  TAFies

FReE:

Ad
14,801,989,632evTes ex1T

LANL LR

K

Selecting the File/Directory

4. Select a file or directory using the rotary knob or the arrow keys. To move to
a directory, select the directory and press ENTER. The instrument moves to the
selected directory.

Select ".." and press ENTER to move up one directory.

Displays the name of the selected file/directory
When setting a file name, the name is shown

FiLe nare> [TNT:~DIR_12~GO@D1 . BIP

FILE NarE

I DATE & TITE [ LAee FrorAn ATE

BiR_1
DOEAD. C5Y
DATA. DTS

Gogaz, BrP
GARY3. BMP
Thumbs . db

20860301 1811310
20862228 20
20866225 19
cone 050 1t

L]

4]
20 Q1
2006-83-@1 19 5
2026-83-@1 19:18:42

] <DIRECTORY>,
1

Move one directory up
I — Directory
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8.9 Creating Files

Selecting All Files
5. Press the FILE SELECT soft key. The file selection menu is displayed.

6. Pressthe ALL SELECT soft key. All files are selected.
Press the ALL CLEAR soft key to clear the file selection.

HeMORY

EXT|

copy
ReNArE

Mewe
DIRECTORY

LU seLEcT

ALL CLESR

FILE SORT
FTIF NAMF]

FILE
seLecT

Lpgmw ‘

Deleting a File/Directory

5. Select a file or directory to delete using the procedure in step 4.
6. Press the DELETE soft key. A deletion confirmation message appears.

7. Press the YES soft key. The selected file or directory is deleted. Press the NO soft
key to cancel deletion of the file or directory. The screen returns to the previous
state.

[YOKOGRWA @ 2006 Mar @1 18:55
MeroRy

e FILe oPERATION
DELETE FiLe Neme [INT:DIR_12 ]
[ FILE NAME I DATE & TIME I LABEL /PROGRAM _NAME Y
DIR_T 5096/03/01 18:11:34
— DIR 12 5 301 1
AUG3(0. exe
cal.ini o
Didee. csu
e DaTA. DT6
srror. log
GoBe. BIP
| L
BiRecToRY Goewl - TIF
Goee.
4 G023
- Goeed.
(0005
30005
ooy
FiLe somT Goane.
FILE NATE] Goe1e.
4 =2
Seeer Gog13.
o814
4 0015

il

<DIRECTORY >
<DIRECTORY

ejeq Buipeo/buineg

06 e
. : v
ToTeL:  68FILES Fres: 14,802,173, 9626 vTes
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8.9 Creating Files

Copying a File/Directory

5. Select a file or directory to copy using the procedure in step 4.

6. Pressthe COPY soft key.

7. Display the copy destination file list using steps 3 and 4. If the copy source and
copy destination media are not the same, press the MEMORY soft key to select
the copy destination medium.

8. When pasting to the same name, press the EXECUTE soft key. The selected file
or directory is pasted.

When pasting under a different name from the copy source, press the FILE NAME
soft key. The text entry window and corresponding soft key menu are displayed.

9. Follow the instructions in section 4.3 to enter a file name.

10. Press the DONE soft key. The file name is confirmed, and the screen returns to
the previous stage.

11. Press the EXECUTE soft key. The data is pasted under the specified file or
directory name. Press the CANCEL soft key to cancel changing of the file or
directory name.

Nofte

When pasting in the same directory as the copy source, change the name before pasting.

EroRY
ExT

Name of copied file/directory Name of file/directory to be pasted
\

[YOKOGAWA 4 \ 2086 Mar @1 18:56

: FILe oPERATION
cory Fror> [NT:~GORAA. TIF

copy To > [INT:~GOBAR. TIF ]
FILE NAME I DATE & TiMe I LABEL/PROGRAM NAME | Y

DIR_1 20060301 13:11:34 <DIRECTORY>

DIR_12 <DIRECTORY>

AG63T0, exe

cal.ini

DEaen. CsU

DATA. DT6

error.log

G EIP

Geoen. 1

3
i}
2
I
3
2

I

=
o
2
%5

Paste under a

separate name

Execute the paste

Geeel. 20060381 hd
TotaL: TBeiies Fres: 14,801,980, 6%2evres | [cancel

LN
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8.9 Creating Files

Changing a File/Directory Name

5. Select a file or directory name to change using the procedure in step 4.

6. Press the RENAME soft key. The menu for setting names appears.

7. Press the FILE NAME soft key. The text entry window and corresponding soft key
menu are displayed.

8. Follow the instructions in section 4.3 to enter a file name.

9. Press the DONE soft key. The file or directory name is confirmed, and the screen
returns to the previous stage.

10. Press the EXECUTE soft key. The data is changed to the specified file or directory

name. Press the CANCEL soft key to cancel changing of the file or directory
name.

MeErOoRY
I 7|
DELETE

FILE NaME

copv

| RENAME

e

FI1Le sorT

-
|

FILE NQMEJ

Exgcmg

ReMAME

ik

E=n

4444,
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8.9 Creating Files

Creating a Directory

5. Display the directory file list for creating directories using the procedure in step 4.

6. Press the MAKE DIRECTORY soft key. The menu for setting names appears.

7. Press the DIRECTORY NAME soft key. The text entry window and corresponding
soft key menu are displayed.

8. Follow the instructions in section 4.3 to enter a directory name.

9. Press the DONE soft key. The directory name is confirmed, and the screen
returns to the previous stage.

10. Press the EXECUTE soft key. A new directory is created. Press the CANCEL soft

key to cancel creation of the directory.

=
m
2
]

=
i}
4
o
a
= 2

DIRECTORY
e

1

ALY

DELETE
RENAME
MeKE
DIRECTORY
FILE SORT
FILE NAMEJ

FiLe

eLecT

s
I D R
CancEL

Sorting Files
5. Press the FILE SORT soft key. The file sort menu is displayed.

6. Press the soft key corresponding to the item by which to sort. The files are sorted
in ascending order by the selected item.

copy

RETURN
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8.9 Creating Files

Explanation

File/Directory Name
When changing file/directory names, only use the characters allowed by MS-DOS for
file and directory names. The maximum file name length is 56 characters (including the
extension).
The following characters can be used in file names.
#$%& ()-
0123456789@
ABCDEFGHIJKLMNOPQRSTUVWXYZA
abcdefghijklmnopgrstuvwxyz{}

File Sort

You can sort the file list in ascending order by file name, file type, file date, or label.

IM 735302-01E 8-55
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Chapter9  Other Operations

9.1 Registering Soft keys

Procedure

Explanation

M o=

N W

S o

N

Press SYSTEM. The soft key menu regarding the system appears.

Press the USER KEY DEFINE soft key. A registration screen (USER KEY
DEFINE MODE) key is displayed.
To exit the soft key registration mode, press UNDO/LOCAL.

Press the panel key corresponding to the soft key to register.

Press the soft key to register. The name of the soft key you pressed is displayed
in the registered key display area of the registration screen.

Press USER. The soft key menu switches to the USER menu.

Press soft key into which you wish to register the soft key selected in step 4. It
switches to the name of the soft key to register. At the same time, the registration
key display area goes blank again. If a soft key has already been registered, it is
overwritten.

To clear a registered soft key, register a blank soft key using the same procedure.

averace
TIFES

Soft key registered —

1) RIS Jz [ 0f 3o}
s BF mn BF [l
or o e T o}
I | ro i o G-
mg nil e Pl|e o} 25
b} LB : 3 44
i ill= o= 2 ar

o nlle |2 El 4

m alleg == = El

a4 2 5|5 5
9 9 R @z 15

E C qz
3 T S

3 i1 2 o
il o m Po
m3
IS o
IS @
o m
m

USER KEY DEFINE MODE USER KEY DEFINE MODE

DEFINE KEY DEFINE KEY

-> L] -> pr -

To terminate the user key define mode, To terminate the user|key define mode,
press the <UNDO-LOCAL> key. press the <UNDO-LOCALP key.

The name of the soft key to
be registered is displayed

Note

In principle, only soft keys that are displayed after pressing a function key can be registered.
Subsequent soft keys cannot be registered. Soft keys that cannot be registered are not
displayed in the registered key display area.

Like the soft keys of other function keys, registered soft keys execute actions based on the
registered contents.

Any soft key can be registered as one of up to 24 user keys.
Frequently used functions can be registered to a user soft key for easy access in the
USER menu.

IM 735302-01E
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9.2 Data Initialization

Procedure

=

Press SYSTEM. The soft key menu regarding the system appears.
Press the MORE 1/4 soft key to display 4/4.

3. Press the PARAMETER INITIALIZE soft key. The initialization item setting menu
is displayed.

N

4. Set the initialization type according to the items to be initialized.

o

Press the EXECUTE soft key. The initialization executes.
To cancel, press the CANCEL soft key.

[Rerove
USE sToRAGE|

foPTrCaL
AL LGRMENT

™
[CAL 1BRAT 10N

@. eanm|

Level sHIFT]
0. 0PAdB|

L oFFseT
TAELE

Ly orreer || mp
TABLE

[er 1D
EDITOR

(NL SHIFT

VERS [ON

[FerarETER
INITIALIZE

[resT mMope

luser ke
DEF TN

[SHUT DoWN J

ore 14 J

MORE 44 J [anceL LCANCEL ‘

Explanation

You can restore all settings to their factory defaults.
The following four types of initialization are available depending on the items to be
initialized.
+ PARAMETER CLEAR
The parameter setting value of each function is initialized.
Waveform data of TRACE A - G is also initialized.
Use this to return the settings of the instrument to the already-known states.
+ PARAM&DATA CLEAR
Parameter setting values as well as data including MEMORY and PROGRAM are
initialized.
» CAL DATA CLEAR
Alignment adjustment values and wavelength calibration values are initialized.
* ALL CLEAR
Current parameter setting values and data as well as alignment adjustment values
and wavelength calibration values are initialized.
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9.2

Data Initializati

on

The initial values for each setting are shown below.

SWEEP
Function Initial Value Maximum Value Minimum Value
SEGMENT POINT***** 1 50001 1
SWEEP MKR L1-L2 OFF/ON OFF - -
SWEEP INTERVAL *****s MINIMUM=0 99999 MINIMUM=0
CENTER
Function Initial Value Maximum Value Minimum Value
CENTER WL **** **nm 1150.000 1700.000 600.000
CENTER FREQ ***.****THz 338.0013 500.0000 176.5000
START WL **** ***nmd 600.000 1700.000 50.000
START FREQ ***.****THz 176.3485 500.0000 11.5000
STOP WL **** ***nm 1700.000 2250.000 600.000
STOP FREQ ***.****THz 499.6541 665.0000 176.5000
AUTO CENTER OFF/ON OFF - -
SPAN
Function Initial Value Maximum Value Minimum Value
SPAN*** *nm 1100.0 1100.0 0/0.1
SPAN FREQ***.**THz 323.31 330.00 0.00
START WL**** ***nm 600.000 1700.000 50.000
START FREQ***.****THz 176.3485 500.0000 11.5000
STOP WL**** ***nm 1700.000 2250.000 600.000
STOP FREQ***.****THz 499.6541 665.0000 176.5000
Onm SWEEP TIME**s MINIMUM 50 MINIMUM
LEVEL
Function Initial Value Maximum Value Minimum Value
REF LEVEL LOG -10.0 30.0 -90.0
LINEAR 100pW 1000mW 1.00pW
LOG SCALE**.*dB/D 10.0, ON 10.0 0.1
LIN SCALE OFF - -
LIN BASE LEVEL**.*mW 0 REFx0.9 0
AUTO REF LEVEL OFF/ON OFF - -
LEVEL UNIT dBm/ dBm/nm/ dBm/THz dBm - -
Y SCALE DIVISION
Y SCALE SETTING 8/1on2 ° e °
REF LEVEL 8 12 0
POSITION **DIV
SUB LOG**.*dB/D 5.0, ON 10 0.1
SUB LIN*.***/D 0.125, OFF 1.250 0.005
SUB SCALE**.*dB/km 5.0, OFF 10.0 0.1
SUB SCALE**.*%/D 10.0, OFF 125.0 0.5
OFFSET LEVEL**.*dB 0.0 99.9 -99.9
SCALE MIN *.** 0.00 1.25 0.00
OFFSET LEVEL**.*dB/km 0.0 99.9 -99.9
SCALE MIN **.*% 0.0 100.0 0.0
LENGTH**.***km 1.000 99.999 0.001
AUTO SUB SCALE OFF/ON OFF - -
SUB REF LVL POSITION **DIV 5 10 0

IM 735302-01E
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9.2 Data Initialization

SETUP
Function Initial Value Maximum Value Minimum Value
RESOLUTION @@@@nm 1.000 2.000 0.020
NORM/HOLD OFF - -
NORM/AUTO ON - -
NORMAL OFF - -
MID OFF - -
SENS/MODE HIGH1 OFF - -
HIGH2 OFF - -
HIGH3 OFF - -
SFRsWiTCH OFF ’ ]
AVG TIMES *** 1 999 1
SAMPLING POINT AUTO ON - -
SAMPLING POINT ***** <SAMPLING, F\;gﬂxggg;» 50001 101
SAMPLING INTERVAL ****nm SSAMPLING, 53L'1TSEE°> SPAN/100 0.001
MEAS WL AIR/VACUUM VAC - -
HORZN SCALE nm/THz nm - -
EXT TRIGGER MODE OFF/ON OFF - -
EXT TRIGGER EDGE RISE/FALL RISE - -
SETTING DELAY **** *is 0.0 1000.0 0.0
RESOLN CORRECT OFF/ON OFF - -
TLS SYNC SWEEP OFF/ON OFF - -
ZOOM
Function Initial Value Maximum Value Minimum Value

ZOOM CENTER WL **** ***nm

Center wavelength during
measurement of the trace that
was measured or read last

1700.000

600.000

ZOOM CENTER FREQ ***.***THz

Center frequency during
measurement of the trace that
was measured or read last

500.0000

176.5000

ZOOM SPAN WL**** *nm

Measurement span of the
trace that was measured or
read last

1100.0

0.1

ZOOM SPAN FREQ***.****THz

Measurement span of the
trace that was measured or
read last

330.0000

0.0100

ZOOM START WL **** ***nm

Measurement start
wavelength of the trace that
was measured or read last

1699.950

50.000

ZOOM START FREQ ******THz

Measurement start frequency
of the trace that was
measured or read last

499.9950

11.5000

ZOOM STOP WL **** ***nm

Measurement stop
wavelength of the trace that
was measured or read last

2250.000

600.050

ZOOM STOP FREQ ******THz

Measurement stop frequency
of the trace that was
measured or read last

665.0000

176.5050

OVERVIEW DISPLAY OFF/L/R

R

OVERVIEW SIZE LARGE/SMALL

LARGE
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9.2 Data Initialization

DISPLAY
Function Initial Value Maximum Value Minimum Value
NORMAL DISPLAY ON - -
SPLIT DISPLAY OFF - -
TRACE A UP/LOW UP - -
TRACE B UP/LOW UpP - -
TRACE C UP/LOW LOW - -
TRACE D UP/LOW UP - -
SPLIT TRACE E UP/LOW UP - -
DISPLAY TRACE F UP/LOW LOW - -
TRACE G UP/LOW LOW - -
UPPER HOLD
OFF/ON OFF - -
HOLD LOWER HOLD
OFF/ON OFF - -
/ AQ6370B OPTICAL
LABEL SPCTRUM ANALYZER // - -
NOISE MASK ***dB OFF 0 OFF(-999)
MASK LINE VERT / HRZN HRZN - -
TRACE
Function Initial Value Maximum Value Minimum Value
ACTIVE TRACE A/B/C/D/E/IFIG TRACE A - -

VIEW @ DISP/BLANK

TRACE A=DISP, TRACE
B/C/D/E/FIG =BLANK

FIX @ TRACE B/C/D/E/FIG - -
No TRACE ,

MAXHOLD TRACEA,C,E,G . .
HOLD @

No TRACE ,

MIN HOLD TRACE B,D,F . .
ROLLAVG * No TRACE , 2 100 2
CALCULATE c|LOG MATH @@@@ C=A-B(LOG), ON - -

@@@@ |[LINMATH @@@@ C=A+B(LIN) , OFF - -
LOG MATH F=C-D(LOG), ON - -
CALCULATE F eeee (LOG)
LIN MATH @@@@ F=C+D(LIN) , OFF - -
LOG MATH @@@@ G=C-F(LOG), ON - -
LIN MATH @@@@ G=C+F(LIN) , OFF - -
NORMALIZE @@@@ G=NORMA , OFF - -
G=CRVFITA, OFF - -
THRESH **dB 20 99 0
CURVE FIT|5pERATION AREA
@@@@ | ALL/INSIDE L1-L2/ ALL - -
FITTING ALGO GAUSS - -
G=PKCVFIT A, OFF - -
THRESH **dB 20 99 0
PEAK
CURVE FIT |OPERATION AREA
ALL / INSIDE L1-L2/ ALL - -
@@R@Q@ | GUTSIDE L1-L2
FITTING ALGO GAUSS - -
SOURCE TRACE @ A - -
TRACE COPY
DESTINATION TRACE @ B - -

IM 735302-01E
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9.2 Data Initialization

MARKER
Function Initial Value Maximum Value Minimum Value
MARKER ACTIVE OFF/ON OFF - -
SET MARKER SET 1 1024 1
LINE MARKER 1 OFFION oFF FREQ-499.65410 | FREG-17634850
LINE MARKER 2 OFFION oFF FREQ-499.65410 | FREG-176.34850
LINE MARKER 3 OFFION oFF LINEARA1000mW | LINEAR= 00pW
LINE MARKER 4 OFF/ON OFF LINIIE_SIS=1300(jng LINI]E(,)A?%?.(())ng
MAKER DISPLAY OFFSET/SPACING OFFSET - -
MARKER AUTO UPDATE OFF/ON OFF - -
MARKER UNIT nm/THz nm - -
SEARCH/ANA L1-L2 OFF/ON OFF - -
SEARCH/ANA ZOOM AREA OFF/ON ON - -
PEAK SEARCH
Function Initial Value Maximum Value Minimum Value
PEAK SEARCH ON - -
BOTTOM SEARCH OFF - -
SET MARKER 1 1024 1
AUTO SEARCH OFF/ON OFF - -
MODE DIFF **.**dB 3.00 50.00 0.01
SEARCH/ANA L1-L2 OFF/ON OFF - -
SEARCH/ANA ZOOM AREA OFF/ON ON - -
ANALYSIS
Function Initial Value Maximum Value Minimum Value
THRESH LEVEL *.**dB 3.00 50.00 0.01
THRESH K 1.00 10.00 1.00
MODE FIT OFF/ON OFF - -
® THRESH LEVEL1 *.**dB 3.00 50.00 0.01
g ENVELOPE | THRESH LEVEL2 *.**dB 13.00 50.00 0.01
® K 1.00 10.00 1.00
E RMS THRESH LEVEL *.**dB 20.00 50.00 0.01
= K 2.00 10.00 1.00
8 THRESH LEVEL *.**dB 20.00 50.00 0.01
% PEAKRMS K 2.00 10.00 1.00
THRESH LEVEL *.**dB 3.00 50.00 0.01
NOTCH K 1.00 10.00 1.00
TYPE PAEK/BOTTOM BOTTOM - -
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9.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
- ENVELOPEITHRESHRMS/PK-RMS THRESH - -
5 [THRESH ***dB 20.00 50.00 0.01
S [THRESH2 ~dB 20.00 50.00 0.01
2 [K 1.00 10.00 1.00
> [MODE FIT_OFF/ON OFF - -
MODE DIFF **dB 3.00 50.00 0.01
« | SMSR MODE SMSR1/SMSR2 SMSR1 - -
o | 2 [SMSRMASK = *nm 0.00 99.99 0.00
= | © [WMODE DIFF ~dB 3.00 50.00 0.01
[V
ol o /ENVELOPE/THRESHRMS/PK-RMS THRESH - -
5 [THRESH ****dB 20.00 50.00 0.01
S [THRESH2 ~*dB 20.00 50.00 0.01
2 [K 1.00 10.00 1.00
> [MODE FIT_OFF/ON OFF - -
MODE DIFF **dB 3.00 50.00 0.01
~ | SMSR MODE SMSR1/SMSR2 SMSR1 - -
2 [SMSR MASK +nm 0.00 99.99 0.00
® |MODE DIFF ***dB 3.00 50.00 0.01
< ENVELOPE/THRESHRMS/PK-RMS PK-RMS - -
2 [THRESH "B 20.00 50.00 0.01
F & [THRESH2 ****dB 20.00 50.00 0.01
M 2.00 10.00 1.00
% [MODE FIT OFF/ON OFF - -
S MODE DIFF **dB 3.00 50.00 0.01
S T  ENVELOPE/THRESHRMS/PK-RMS PK-RMS - -
S| |z2[THRESH~~dB 20.00 50.00 0.01
| |Si|[THRESH2 **dB 20.00 50.00 0.01
®@|a|=Y[K 2.00 10.00 1.00
@ |d | £ [MODEFIT OFFION OFF - -
£ MODE DIFF **dB 3.00 50.00 0.01
| |26
< 5 |OFFSET LEVEL “"aB 0.00 10.00 -10.00
Fa
. ENVELOPEITHRESHIRMS/PK.RMS PK-RMS - -
Q [THRESH **.*dB 20.00 50.00 0.01
w [THRESH2 ****dB 20.00 50.00 0.01
o [K 2.00 10.00 1.00
= [MODE FIT OFF/ON OFF - -
MODE DIFF **dB 3.00 50.00 0.01
< ENVELOPETHRESHRMS/PK-RMS THRESH - -
2 [THRESH ~ "B 3.00 50.00 0.01
K & [ THRESH2 **dB 20.00 50.00 0.01
W= [K 1.00 10.00 1.00
% [MODE FIT OFF/ON OFF - -
MODE DIFF **dB 3.00 50.00 0.01
L[ [Aweo RMS ) )
8| | ENVELOPE/THRESH/RMS/PK-RMS
= | L Q[THRESH ~dB 20.00 50.00 0.01
< [THRESHZ *.*"dB 20.00 50.00 0.01
=YK 2.00 10.00 1.00
< [ MODE FIT_OFF/ON OFF - -
MODE DIFF *.**dB 3.00 50.00 0.01
20
5 | OFFSET LEVEL “"dB 0.00 10.00 -10.00
Fa
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9.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
® SMSR MODE SMSR1/SMSR2 SMSR1 - -
g SMSR
® SMSR MASK +*.**nm 0.00 99.99 0.00
0
o | POWER |OFFSETLEVEL***dB 0.00 10.00 -10.00
-
<
z PMD THRESH LEVEL *.**dB 3.00 50.00 0.01

—~ | THRESH LEVEL *.**dB 3.00 50.00 0.01
mov
% ('3 Z * kK
ZQF |MODE DIFF ***dB 3.00 50.00 0.01
THuw
own
O | DISPLAY MASK OFF/*.*dB OFF 0.0 -100.0
o |NOISEALGO
< | Z | AUTO-FIX/MANUAL-FIX/ AUTO-FIX - -
g F | AUTO-CTR/MANUAL-CTR
L
» | NOISE AREA *.**nm 0.40 10.00 0.01
zZ
O | MASKAREA ***nm 0.20 10.00 0.01
<
% |FITTING ALGO
o | LINEAR/GAUSS/LORENZ/ LINEAR - -
2 | 3RD POLY/4TH POLY/5TH POLY
L
£ |NOISE BW **nm 0.10 1.00 0.01
~ | DUAL TRACE OFF/ON OFF - -
DISPLAY TYPE
ABSOLUTE/RELATIVE/ ABSOLUTE - -
2 | DRIFT(MEAS)/DRIFT(GRID)
=
|_
CH RELATION
s | W B B
@8 | @ | OFFSET/SPACING OFFSET
8 =1 3 REF CH
-
o
Q S | HiGhEST/CH HIGHEST 1024 1
N a
% OUTPUT SLOPE OFF/ON OFF - -
2 POINT DISPLAY OFF/ON ON - -
z z
T OO | THRESH LEVEL *.**dB 3.00 50.00 0.01
ZEZ
ZO+
iEh
5 L » | MODE DIFF *.**dB 3.00 50.00 0.01
OFFSET(IN) *.**dB 0.00 99.99 -99.99
Q | OFFSET(OUT) ***dB 0.00 99.99 -99.99
£ |ASEALGO
4| LINEAR/GAUSS/LORENZ/ LINEAR - -
L] 3 3RD POLY/4TH POLY/5TH POLY
<Z.( < |FITTING AREA*.*nm 0.40 10.00 0.01
51 S |MASKAREA**nm 0.20 10.00 0.01
m| O
T |FITTINGALGO
W | LINEAR/GAUSS/LORENZ/ LINEAR - -
Z | 3RD POLY/4TH POLY/5TH POLY
POINT DISPLAY OFF/ON ON - -
< 2 |[REsBW MEASURED
S F | MEASURED/CAL DATA
S
)
f.f Z | SHOT NOISE ON
Z | OFF/ON
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9.2 Data Initialization

suonesadQ 19y10 n

Function Initial Value Maximum Value Minimum Value
X
L > |sw OFF/ON ON - -
a
T
|_
0)
X Z
W sw OFF/ON ON - -
=Y
e
=
SW OFF/ON ON - -
v g ALGO THRESH/RMS THRESH - -
v | & 2 | THRESH LEVEL ***dB 3.00 50.00 0.01
o
e | Go |k 1.00 10.00 1.00
w | O <>,:
5 < |MODE FIT OFF/ON OFF - -
v MODE DIFF *.**dB 3.00 50.00 0.01
T |SW OFF/ON ON - -
% ALGO THRESH/RMS THRESH - -
S | THRESH LEVEL ***dB 3.00 50.00 0.01
o)
x|K 1.00 10.00 1.00
Q  |MODE FIT OFF/ON OFF - -
& |MODE DIFF **dB 3.00 50.00 0.01
w T [SW OFF/ON ON - -
® a 5 THRESH LEVEL *.**dB 3.00 50.00 0.01
g & = |MODE DIFF **dB 0.500 50.000 0.001
® SW OFF/ON ON - -
o
() ALGO
g o THRESH/PK LEVEL/GRID THRESH ) .
< E |<—_(' THRESH LEVEL *.**dB 3.00 50.00 0.01
U= @ |K 1.00 10.00 1.00
|_
= € |MODE FIT OFF/ON OFF - -
©  [MODE DIFF ***dB 3.00 50.00 0.01
CH SPACE #*.**nm 0.40 50.00 0.00
SEARCH AREA #***nm 0.01 10.00 0.01
3a
F> [Sw OFF/ON ON - -
L
o
m
T
|_
=0
oz
EW [sw OFF/ON ON - -
ouw
z| =g
@ =
o T
u':J o= SW OFF/ON ON - -
I | WZ |ALGO PEAK/BOTTOM BOTTOM - -
éé THRESH LEVEL *.**dB 3.00 50.00 0.01
< [MODE DIFF ***dB 3.00 50.00 0.01
SW OFF/ON ON - -
é.j_: ALGO PEAK/BOTTOM BOTTOM - -
a
Q= |THRESH LEVEL ***dB 3.00 50.00 0.01
MODE DIFF *.**dB 3.00 50.00 0.01
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9.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
SW OFF/ON ON - -
ALGO
= | ¥ | PEAK/BOTTOM/BOTTOM LVL/ BOTTOM - -
| & |GRD
E % THRESH LEVEL ***dB 20.00 50.00 0.01
= & | MODE DIFF *.**dB 3.00 50.00 0.01
CH SPACE +*.*nm 0.40 50.00 0.00
SEARCH AREA #***nm 0.01 10.00 0.01
~T
zi= |ALGO
8% PEAK/MEAN/GRID FIT/GRID MEAN ) )
ou
S
gg THRESH LEVEL *.*dB 3.0 50.0 0.1
1
w —
< < |MODE DIFF *.*dB 3.0 50.0 0.1
< s
52 | TEST BAND ***nm 0.100 9.999 0.001
I
%)
Z
T
W> |sw OFF/ON ON - -
= L
; -
® <
@ <
L
Qx|
Q I|x
N| T
B s| =z
n|lo| Bo
> =2z
:tl EH SW OFF/ON ON - -
=z 95%
< i;
R
02 |SW OFF/ON ON - -
SE<
X% o | THRESH LEVEL ****dB -10.000 30.000 -90.000
@ o |SW OFF/ON ON - -
<
gz THRESH LEVEL *.*dB 3.0 50.0 0.1
2 “ [ TEST BAND **nm 0.20 99.99 0.01
= |sw OFF/ON ON - -
o
@ |TEST BAND *.**nm 0.20 99.99 0.01
o |SW OFF/ON ON - -
(/2]
8:(' SPACING *.**nm 0.80 99.99 0.01
'_
O |TEST BAND *.**nm 0.20 99.99 0.01
~T
e
0V |ALGO
s | F§
= | Q@ | BOTTOM/NOTCH(P)NOTCH(B)/ NOTCH(B) - -
% | =Y | GRIDFIT/GRID
L |ag
s | Z25
g %2 THRESH LEVEL *.*dB 20.0 50.0 0.1
£3 [MODE DIFF **dB 20.0 50.0 0.1
©Z [TEST BAND ***nm 0.100 9.999 0.001
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9.2 Data Initialization

Function Initial Value Maximum Value Minimum Value
T
[
O
b
w
Ug
Z > |sw OFF/ON ON - -
=3
=
e}
[l
'_
o
m
x |SW OFF/ON ON - -
w T
zth
§E§5 ALGORHYTHM NOTCH(®) ) )
@ | NOTCH(P)NOTCH(B)
=
x5z
® ==
Q| s THRESH LEVEL *.*dB 3.0 50.0 0.1
S5
T o
~| 2| Oa |SW OFF/ON ON - -
%) T = =
2 %
o|=| o%
E g 2 @ | THRESH LEVEL *.***dB -10.000 30.000 -90.000
Z
Z |SW OFF/ON ON - -
e
TZZ | THRESH LEVEL *.*dB 3.0 50.0 0.1
I |TEST BAND ***nm 0.20 99.99 0.01
w | SW OFF/ON ON - -
o
o
@ |TESTBAND ***nm 0.20 99.99 0.01
X |SW OFF/ON ON - -
=
@ | SPACING ***nm 0.80 99.99 0.01
2
O | TEST BAND ***nm 0.20 99.99 0.01
SPEC WIDTH THRESH *.**dB 3.00 50.00 0.01
SWITCH DISPLAY
TRACE&TABLE/TABLE/TRACE TRACE&TABLE - -
AUTO ANALYSIS OFF/ON OFF - -
SEARCH/ANA L1-L2 OFF/ON OFF
SEARCH/ANA ZOOM AREA OFF/ON ON - -
MEMORY
Function Initial Value Maximum Value Minimum Value
SAVE él(s)-ll\-l [I?%I\TAMETER LBL/ LBL i i
RECALL 8811 g%l\‘\l’AMETER LBL/ LBL i i
CLEAR I(':ISL DPmAMETER LBL/ LBL i i
MEMORY LIST | glST DrRAMETER LBL/ LBL - -

IM 735302-01E
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9.2 Data Initialization

FILE
Function Initial Value Maximum Value Minimum Value
DRIVE INT/EXT INT - -
TRACE@ — FILE A - -
TRACE
FILE TYPE BIN/CSV BIN - -
CURSOR UP/DOWN DOWN - -
FILE TYPE BIN/CSV BIN - -
MEMORY
LIST PARAMETER LBL/CONDTN LBL - -
MODE B&W/ COLOR COLOR - -
GRAPHICS
FILE TYPE BMP/TIFF BMP - -
DATE&TIME
OFF/ON ON - -
LABEL
= OFF/ON ON - -
x
= DATA AREA ON ) }
OUTPUT OFF/ON
ITEM
DATA SETTING C(SDFI\IIZE)(I)-HON ON B )
TRACE DATA
OFF/ON OFF - -
OUTPUT DISPLAY
OFF/ON OFF - :
FILE TYPE CSV/DT8 CsV - -
WRITE MODE OVER/ADD OVER - -
PROGRAM CURSOR UP/DOWN DOWN - -
TEMPLATE @@@@—FILE UPPER LINE - -
FILE SORT @@@@ FILE NAME - -
DRIVE INT/EXT INT - -
9( TRACE FILE - TRACE @ A - -
% MEMORY CURSOR UP/DOWN DOWN - -
FILE SORT @@@@@eere@@ FILE NAME - -
ITEM SELECT @@RQ@@ TRACE - -
=
O [DRIVE INT/EXT INT - -
|_
&
W COPY DRIVE INT/EXT INT - -
(@]
%‘J FILE SORT @@@@@QRR@Q@ FILE NAME - -

9-12
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9.2 Data Initialization

PROGRAM
Function Initial Value Maximum Value Minimum Value
EXECUTE1 ** 01 (Program number) - -
EXECUTE2 ** 02 (Program number) - -
EXECUTES3 ** 03 (Program number) - -
EXECUTE4 ** 04 (Program number) - -
EXECUTES ** 05 (Program number) - -
EXECUTE®6 ** 06 (Program number) - -
EXECUTE7 ** 07 (Program number) - -
EXECUTES8 ** 08 (Program number) - -
EXECUTE9 ** 09 (Program number) - -
EXECUTE10 ** 10 (Program number) - -
EXECUTE11 ** 11 (Program number) - -
EXECUTE12 ** 12 (Program number) - -
EXECUTE13 ** 13 (Program number) - -
EXECUTE14 ** 14 (Program number) - -
EXECUTE15 ** 15 (Program number) - -
EXECUTE16 ** 16 (Program number) - -
EXECUTE17 ** 17 (Program number) - -
EXECUTE18 ** 18 (Program number) - -
EXECUTE19 ** 19 (Program number) - -
EXECUTE20 ** 20 (Program number) - -
EXECUTE21 ** 21 (Program number) - -
ADAVANCE
Function Initial Value Maximum Value Minimum Value
GO/NO GO OFF/ON OFF - -
S ron - -
TEMPLATE DISPLAY | 58bE my OEF/ON OFF - -
L
< DISPLAY OFFION OFF - -
% TEST TYPE @Q@@@ UPPER&LOWER - -
= LINE SELECT @@@@ UPPER LINE - -
TEMPALTE EDIT | MODE ABS/REL ABS - -
EXTRAPOL TYPE TYPEA - -
TEMPLATE WL SHIFT**.**nm 0 999.999 -999.999
SHIFT LEVEL SHIFT *.**dB 0 99.99 -99.99

IM 735302-01E
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9.2 Data Initialization

SYSTEM
Function Initial Value Maximum Value Minimum Value
Z | BUILT-IN SOURCE ON - -
2
= % EXTERNAL LASER **** ***nm 1523.488 , OFF 1700.000 600.000
—
S | EXTERNAL GAS CELL *** **nm 1530.372 , OFF 1700.000 600.000
WL SHIFT ** **nm 0.000 5.000 -5.000
LEVEL SHIFT *****dB 0.000 60.000 -60.000
200GHz SPACING ON - -
100GHz SPACING OFF - -
50GHz SPACING OFF - -
25GHz SPACING OFF - -
12.5GHz SPACING OFF - -

:é_‘ START WL *** ***nm 1528.7734 1700.0000 1000.0000

5 START WL *** ***THz 192.1000 299.7924 176.3486

o |cusTOM |STOP WL ** *+nm 1560.6062 1700.0000 1000.0000

% STOP WL ** ***THz 196.1000 299.7924 176.3486

SPACING *** *GHz 50.0 999.9 0.1
REFERENCE WAVELENGTH 1552.5244 1700.0000 1000.0000
REFERENCE WAVELENGTH 193.1000 299.7924 176.3486

REMOTE INTERFACE @@@@ GP-B - -

@ [MYADDRESS 1 - -

£ |[GP-IB2 PORT ADDRESS ** 2 - -

W [SYSTEM CONTROLER OFF/ON ON - -

2 [COMMAND FORMAT @@@@ AQ6370B - -

O [TLSADDRESS 20 30 0
oo |BOUDRATE @@@@ 9600BPS 115200BPS 1200BPS
N2 [PARITY @@@@ NONE - -
E/'C)E FLOW @Q@@@ NONE - -

COMMAND FORMAT @@@@ AQ63708B - -
%% TCP/IP SETTING AUTO(DHCP) - -
SE  [REMOTE PORTNO. 10001 65535 1024
W&  [COMMAND FORMAT @@@@ AQ6370B - -
HARD COPY DEVICE @@@@ FILE - -
TRIG INPUT MODE SMPL TRIG - -
TRIG OUTPUT MODE OFF - -
AUTO OFFSET OFF/ON ON - -
UNCAL WARNING DISPLAY OFF/ON ON - -

E CLICK OFF/ON ON - -

%‘ WARNING OFF/ON ON - -
LEVEL DISP DIGIT * 2 3 1
WINDOW TRANSPARENT OFF/ON ON - -

<« | YR-MO-DY ON - -

g% MO-DY-YR OFF - -

©  |DY-MO-YR OFF - -
SELECT COLOR @@@@ COLORI1 - -

9-14
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9.3 Help

Procedure

1. Displays a menu for displaying help.
2. Press HELP. An explanation for the displayed menu appears.

3. Select the soft key of the help text to display, then press the SELECT soft key.
The help information is displayed.

4. To quit, press the QUIT HELP soft key.

Menu after pressing HELP

KOGAWA & 2006 May 11 19:1

HELP MESSAGE

ST A Selection of soft keys
for displaying help

Selects the sweep mode.

This key autematically sets the optimal measurement conditions for the
SoUrce being measured. seLecT

Displays the selected
help text

Perform repeat sweeping.
The soft kev is highlighted and repeat sweeping starts.

Perform a single sueel

D. |:|
The soft key is highlishted and a single sweep starts. |:|

Stop sweeping.

Measure just the number of sampling points set using the (SEGMENT
POINT> key, with the current stopped position serving as the sweeping
start position.

SEGMENT Set the number of sampling points for performing <SEGMENT MEASLRE>key.
Po Setting Rangs @ 1 to 52001 (Default:l)

Nt
581
[Sweer %et a function which limits the sweeping range during a sweep to the
MR LLLE || space between |ine markers.
ONJ|FIORE " INFO

cue Set the time from one swesping start to the next sweeping start during
inTervaL | repeat sweeping.
MINIMUM | oRe. INFO eLe

suonesadQ 18Y10
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9.4 Registering and Loading Character Strings

In menus such as File Name that have PRESET WORD soft keys, you can register input
character strings and load previously registered strings.

Procedure

Registering Strings

1. After a string has been entered in the string name entry screen, press the
PRESET WORD soft key.
The character string registering/loading menu appears.

2. Select a registration number using the UP and DOWN arrow keys.

3. Press the SAVE soft key. The character string is registered to the specified
number.

Loading Character Strings

1. After moving the cursor over the place to enter a string in the string name entry
screen, press the PRESET WORD soft key.
The character string registering/loading menu appears.

2. Select the registration number of the string to load using the UP and DOWN arrow
keys.

3. Press the RECALL soft key. The character string is registered to the specified
number.

Deleting Character Strings

1. In the string name entry screen, press the PRESET WORD soft key.
The character string registering/loading menu appears.

2. Select the registration number of the string to delete using the UP and DOWN

arrow keys.

3. Press the CLEAR soft key. The character string is registered to the specified
number.

[VORGGHRNE & P0G Mar @7 2111 2

URITE : GRAPHICS TO FILE

Character string selection

Fiie naves [TNTGEO13. B ]

FILE NAME

DATE & TINE [ AEEL /DROGRAN NAME

GOR1 2, EMF NEW FILE:

R_T 20069381 18:11:34 <DIRECTORY>
DIR_12 20060301 20:54: 42 <DIRECTORY>
Gaaea. 8P 2026-93-87 19:@4:18
GAaea. TIF 20269381 12:55:20

G2ea1 . BN, 2006/03/07 19:04:24
coeee. eN WPECDEFGHIIKLMNOPARSTUUNKYZ | "H#$%8" (Dx+, =, /25 <=>%
Gaee3. BN abodefghijkimnoparstuvexyz a0~1°_" (11 8123456789

Epei2 G|

SAVE/RECALL : PRESET WORD

enrer Goes- B}

GAAg., Br{~o _ PRESET WORD

one

IIIIIHIIIII
v
iiiiiIIIII
iiiiIIIII
iiiiiIIII
lPRESET

Le Name]

— =7 =
g = 3 BRI
H 2 98 Il B 37
I °r o a L
B f eIl Al E Al
o
5
FTeTe)
2888
Qe
gse8
8852
Dy

ToTer:  18F1ies Fres: 14,659,325, 9508 Tes [RETURN

List of registered character strings
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9.5 Other Settings

Procedure

UNCAL mark and Warning Display Settings
1. Press SYSTEM.
2. Press the MORE 1/4 soft key two times to display the MORE 3/4 screen.

3. Press the UNCAL WARNING OFF ON soft key. The settings turns ON and
OFF each time you press the key. When ON, the UNCAL mark and a warning is
displayed.

Buzzer Settings
1. Press SYSTEM.
2. Press the MORE 1/4 soft key two times to display the MORE 3/4 screen.

3. Press the BUZZER soft key. The menu for turning the click sound and warning
sound ON/OFF is displayed.

4. Press the CLICK or WARNING soft key. The settings turn ON and OFF each
time you press the selected soft key. When ON, the buzzer sound is enabled.

N |
e || ==
SETTiNG

cver ©

Rs-2320
SETTING

uuuuu =N

rrrrrrrrr

ToK
OFF

ARG
OFF

L
CoLt 1on|

WL SHIFT
@.008nm|

LEVEL SHIFT| | |NETWORK W
ETT NG [TRANSPARENT
0.00048 OF
TRIG INPLT = | e -
MoDE
SIPL TRIG

e |
ool | R =)
OFE]

suTe oFFSET]

OFF Y

we_ofFseT | |[nero copy
TAELE DevicE
FILE

svsTEM
MoRE 274 J

[RETURN

Setting the Test Mode
The test mode is adjusted at the factory, and is not typically changed by end users.

1. Press SYSTEM.

2. Press the MORE 1/4 soft key three times to display the MORE 4/4 screen.
3. Press the TEST MODE soft key. The password entry screen is displayed.
4

To cancel this screen press another soft key or panel key.

IM 735302-01E 9-17
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9.5 Other Settings

Setting the Screen Image Data Output Destination
You can specify the output destination used when the COPY key is pressed.
1. Press SYSTEM.
2. Press the MORE 1/4 soft key. The MORE 2/4 screen is displayed.
3. Press the HARD COPY DEVICE soft key. The output destination selection menu
is displayed.

4. Press the INTERNAL soft key to specify the built-in printer as the output
destination, or the FILE soft key to specify a file.

Note

» The INTERNAL key is not available if no built-in printer is installed.
» If you select FILE, files are saved to the current directory, which is set using the FILE key.

Turning Automatic Offset ON/OFF
You can specify whether to have the instrument perform automatic offset adjustment on
its internal amplifier circuit.
1. Press SYSTEM.
2. Press the MORE 1/4 soft key. The MORE 2/4 screen is displayed.

3. Press the AUTO OFFSET OFF ON soft key. The settings turns ON and OFF each
time you press the key.

Nofte
» Ifthe AUTO OFFSET key is OFF, the offset can fluctuate over time, and the level axis
performance can degrade. Always have it turned ON.

*  When the AUTO OFFSET key is set to ON, En—g

is displayed at the bottom of the screen.

Explanation

Automatic Offset
When the AUTO OFFSET key is set to ON, the offset of the internal amplifier circuit is
adjusted at time intervals of approximately 10 minutes. (Default: ON)
If the AUTO OFFSET key is OFF, the auto-offset adjustment operation is not performed.
When you switch from OFF to ON, the offset adjustment is executed immediately.
When switched to ON, the offset adjustment is performed during repeat sweeping when
sweeping reaches 100%.
During a single sweep, the offset adjustment is performed when the sweep is completed.
During offset adjustment, “ZEROING” is displayed in the lower left corner of the screen.

—38 .4 '
ERA. DA A

TLE([RE
N\ ZEROING. .. [E¥C]|20
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Chapter 10 Maintenance

10.1 Upgrading the Firmware

Procedure

Preparing for Upgrade
Downloading the Firmware
Download the updating software from the Yokogawa Web site.
Save the downloaded software to a USB memory device.
http://www.yokogawa.co.jp/tm/

Removing the Ethernet Cable
Confirm that the instrument is not connected to a network. The upgrade cannot be
performed if connected to a network.

Upgrading the Firmware

CAUTION

During the upgrade, do not manually turn the power OFF. The instrument may not
be able to start up again.

1. Press SYSTEM. The menu regarding the system appears.
2. Press the MORE 1/4 soft key to display MORE 4/4.
3. Press the VERSION soft key. The software version is displayed.
4. Press the UPDATE soft key. The message, “Insert Update Files” is displayed.
5. Insert the USB memory device containing the updating software into the
instrument.
6. Press the CONTINUE soft key. A list of updating software is displayed.
7. The message, “Please remove USB storage device” is displayed. Remove the
USB memory.
OPTICAL E— YOKOGAWA € -~ A063TEE OPTICAL $PECTRUM ANALYZER <~ 088 Jul 23 @3:46
ALIGNMENT J LS STorese gmmmli V=un: I Fis=E
TouR: SiEis Bk
T3 EIFIX ZELE
L T4 FiFIX CELK
CAUBRAHONJ | ‘ one: SR A
emr: (B49. 430 croe: 1550.430nm cenrer: 1549.980m  soan:  1.0nm |
<WL sre ‘ ‘ e res: B0 eI ave:[ 1] swe: [ SELEDTO]
.08 T ; ; ;
< L | ‘
[ooraneren oEm MAINPRE | RB1.01

WL oFFseT
TeELE

v orreer || mmp
pER

GR1D
ECI1ToR

User Kkev
DEF INE

coNTReL PRE? | RE1.06
FrGAn| RBD.E3

FRGa1| RED.E3

[vers1on -) ~ FPGaz| RE.ES
FRGaz| RED.C2

MOTOR PR | RED. 12

©s| RB1.08
DRvESRAD| REB1.02

. ]

TEST MoDE

LIAREANE

[SHT Dol J

sveTen

MORE 1.4 MORE /4 76
e e e T e e -~ |

aoueusjuIep
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10.1 Upgrading the Firmware

8. Press the YES (REBOOT) soft key.

Step 1 of the version upgrade begins. When step 1 of the upgrade is finished, the
instrument restarts automatically.

When the instrument restarts, step 2 of the upgrade begins at the same time.
When step 2 of the upgrade is finished, the power turns OFF automatically.

This concludes the version upgrade.

If you press the NO soft key, the upgrade is cancelled and the instrument returns
to the previous screen.

Note

The instrument can not up upgraded when connected to a network.

If connected to a network, the message, “Please disconnect LAN CABLE from LAN cable and
remove USB storage device” appears and the YES soft key is disabled.  If you remove the
cable from the Ethernet connector, the message, “Please remove USB storage device” appears
and the YES soft key is enabled.

Displaying the Patch List

4. Continuing on from step 3, press the PATCH LIST soft key.
A list of patches installed up to the present is displayed.

Explanation

When the version is upgraded, settings entered prior to the upgrade are initialized. If
necessary, save your settings.
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10.2 Mechanical Inspection

When performing inspection, turn OFF the MAIN POWER switch on the rear panel
and remove the power cable.

CAUTION

 If any foreign particles become trapped in the various connectors, malfunction or

damage can result.
 If any of the various types of connectors do not fit snugly, the instrument may not

operate normally.
« If any abnormalities occur, please contact your nearest Yokogawa

representative.

Check the following:
» That the instrument’s exterior is not damaged or deformed.
» That all switches, connectors, and other assembled parts are not loose.

» That switches can be operated smoothly.

IM 735302-01E
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10.3 Operational Inspection

Checking the Operations of Each Switch
With the power to the instrument turned ON, operate each switch once briefly to check
that the unit functions properly.

Checking the Operations of the Built-In Thermal Printer (Optional)

1. Open the cover of the printer inside the unit. Check that the printer paper has
been placed properly. For instructions on installing the printer paper, see section
4.6, “Printing from the Built-In Printer.”

2. When the window shows waveforms, press the FEED switch and check that
paper is being fed into the printer.

3. Press the COPY switch and check that the indications on the window are printed
properly.

10-4 IM 735302-01E



10.4

Inspection of Wavelength Accuracy

Perform a check of the instrument’s wavelength accuracy.
Use a light source such as a gas laser whose wavelength accuracy is known.

AQ6370B

Light source gog

oao

[=I=1=¢]
[=]=] =R}
ooo g
oooo o

9.5/125,;m SM optical fiber

Procedure

1. Connect a light source to the instrument as shown in the figure above, then

measure spectrums of the light source.
Confirm that the THRESH 3 dB center wavelength of the measured spectrum matches the
wavelength of the light source (is within the wavelength accuracy standard).
For more information, see section 7.1, “Spectrum Width Measurement” and chapter 11,
“Specifications.”

2. If the wavelength error is large, use the internal reference light source to calibrate
wavelengths.
For the calibration procedure, see section 3.7, “Wavelength Calibration.”

3. For performing wavelength calibration, check wavelength accuracy again
according to procedure.

Nofte

If the wavelength error of the instrument is outside of [+/-] 5 nm, you cannot perform wavelength
calibration with the internal reference light source. In this case, readjustment is necessary.
Please contact your nearest Yokogawa representative.

IM 735302-01E
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10.5 Inspection of Level Accuracy

Procedure

Perform a check of the instrument’s level accuracy.
Use a light source of 1310 nm or 1550 nm.

Light source

AQ6370B

Optical power meter

9.5/125,m SM optical fiber

“| |
| E--I -
||

L

1. Execute the alignment adjustment function on the unit’s internal monochromator.
For details, see section 3.6, “Alignment Adjustment.”

2. Connect the light source and instrument with a 9.5/125 [MICRO]m SM optical
fiber and turn the light source ON.

3. Press SWEEP.

4. Press the AUTO soft key. The spectrum of the light source is automatically
measured.

5. When automatic measurement is complete and REPEAT sweep begins, press
SETUP.

6. Press the RESOLUTION soft key then set the instrument’s wavelength resolution
to 1.000 nm.

7. Press PEAK SEARCH or MARKER then measure the peak level of the
waveform.

8. Remove the SM optical fiber from the instrument and connect the light source to
an optical power meter.

9. Use the optical power meter to measure power values of the light source.

10. Check that peak level values obtained in step 7 agree with the ones obtained by
the optical power meter (within the specified level accuracy). For information on
level accuracy, see chapter 11, “Specifications.”

Note

Connect the light source with the unit via the 9.5/125 mm SM optical fiber. Then, turn on the
light source. If a wide spectrum light source is used, the power measurements may not be
accurate.

The level measurement error of the instrument changes as shown in the figure below,
according to the numerical aperture (NA) of the optical fiber connected to the input
connector. The instrument’s absolute level is calibrated using a 9.5/125 um single-mode
optical fiber (SSMA type in JIS C6835, with PC polishing, 9.5 pm 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.

10-6
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10.6 Replacing Fuses

Procedure

Fuses come standard and are already installed in the instrument upon receipt.

If you need to replace a fuse due to an equipment failure, first determine the cause of the
failure and solve the problem before replacing the fuse.

The AQ6370B uses ordinary fusing-type 5-amp fuses with a 100-120 V power supply,
and use time lag-type 3.15-amp fuses with a 200—-240 V power supply.

e \When replacing fuses, turn OFF the POWER switch on the rear panel and
remove the power cord. Replacing a fuse while the power is on may result in
injury due to electric shock.

e After replacing a fuse, perform the protective grounding procedures before
turning the power back on. Turning the power on without a protective ground
may result in injury due to electric shock.

e Make sure the AC supply voltage is at the proper level before turning the MAIN
POWER switch on. If the AC supply voltage is not at the proper level, turning the
power switch on may damage the inside of the instrument.

e After fixing the damage and replacing the fuse, if the fuse blows again, it could
indicate additional internal damage. Please contact your nearest Yokogawa

representative for repairs.
. _________________________________________________________________________________________________________________|

1. Pull the AC power supply fuse holder on the rear panel of the instrument toward
you. When you pull the holder out far enough to see the fuse, you can pull it
down.

2. Replace the old fuse with a new one.

3. Push the fuse holder back in until flush with the AC power connector face.
If the fuse holder is not pushed in sufficiently, electrical contact may not be made completely
or at all, which can cause heating or tripping of the fuse.

Note

Be careful not to pull on the fuse holder with excessive force.

IM 735302-01E
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10.7 Daily Maintenance

Cleaning the Exterior of the Instrument
When removing dirt from the case or operation panel, remove the power cord from the
power outlet, then wipe gently with a clean, dry cloth. Do not use volatile chemicals since
this might cause discoloring and deformation.

Cleaning the Optical Output Section of the Internal Reference Light Source

A WARNING.

The instrument has a built-in reference light source for 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.

Cleaning the Optical Connector Connection Section of the Connector

Adapter

It is recommended that the following cleaner be used for this procedure.
Recommended cleaner: “Cletop Stick Type” (NTT-ME)

Open the optical connector cover at the front of the unit. Use the cleaner to clean the

optical connector connection section. Grasp it as close to the cleaner support (base) as

possible. Insert the cleaner straight into the optical connector connection section and

rotate it.

Optical output

Connector adapter
- Optical connector
™1 Cleaner (stick type)

[=]]
I 1
| P

~

=) ) Support (base)
Instrument panel

CAUTION

Wiping with a soiled cleaner can damage the optical outputs.
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10.7 Daily Maintenance

A

Cleaning the Optical Output

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.

Turn the power OFF, then remove the connector adapter from the instrument.

Remove the connector adapter, then use a swab dipped into a small quantity of undiluted
alcohol to clean the ferrule end of the optical output section. Be sure to use a new swab
each time.

Remove the connector adapter from the unit. For removal, refer to section 3.2, “Attaching
the Connector Adapter.” Use a swab dipped into a small quantity of undiluted alcohol to
clean the ferrule end of the optical output section.

After the cleaning is finished, connect the connector adapter to the instrument.

Optical output
Connector adapter

— Optical connector
Lock lever &i
Swab
Instrument panel
Ferrule end

CAUTION

*  When attaching or removing a connector adapter, be careful not to damage the
ferrule edge or adapter.
*  Wiping with a soiled swab can damage the optical outputs.

IM 735302-01E
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10.8 Care during Storage

If the instrument is stored for a long time, sufficient care should be taken of the following:
»  Wipe off any dust, fingerprints, or other dirt that has adhered to the instrument.
» Perform the inspections given in section 10.2, “Operational Inspection” to check that
the instrument operates properly.
» Do not store the unit in the following locations:
Where it would be exposed to direct sunlight or excessive dust
Where water droplets can contact the instrument, or where high humidity can cause
them to form on the instrument
Where active gas is present, or where the instrument may be subject to corrosion
Where the humidity indicated below can occur
Where temperatures can exceed 50 [DEGC]
Where the temperature can fall below -10 [DEGC]
Where the humidity can exceed 80%

For extended storage, it is recommended that the instrument be stored within the range
of the following environmental conditions while, at the same time, the above conditions
are met.

» Temperature 5-30[DEGC]

* Humidity 40-70%

+ Daily fluctuations of temperature/humidity are small.
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10.9 Recommended Replacement Parts

Yokogawa warrants the instrument based on the period and stipulations described on the

warranty sheet.
As stated in the warranty, the following parts (parts with limited lifespan) are not included
in the warranty. For replacement of parts, please contact your nearest Yokogawa

representative.

Part Name Lifespan

Built-in printer (optional) At normal operating conditions, equivalent of 360 rolls of printer roll
paper (part no. BO988AE)

LCD backlight At normal operating conditions, approximately 25000 hours

The following parts are wearable. It is recommended to replace them after the time
period indicated below. For replacement of parts, please contact your nearest Yokogawa

representative.
Part Name Replacement Period
Cooling fan 3 years

Backup battery (lithium) 5 years

IM 735302-01E

10-11

aoueusjuIeRp



10.10 Warning Display Function

No.

Message

Cause of Warning

No.1 - 49: Message generation after the execution of functions

1

Unsuitable Resolution

Data may not be extracted completely, because the resolution
setting is not appropriate for the span and the sampling number.

2 Unsuitable Level Scale A level scale larger than 5 dB/DIV has been set in the range fixed
mode (SENS:NORM HOLD).If a level scale is set to 5 dB/DIV or
more in the range fixed mode, data from the top and bottom of the
screen may not be properly displayed.

3 Unsuitable Ref Level Although an attempt was made to set the peak level of a waveform
to the reference level, the nearest value within the range was
chosen because the peak level value was outside the setting range
of the reference level values.

4 Unsuitable Marker Value Although an attempt was made to set a maker value to the reference
level, the nearest value within the range was chosen because the
marker value was outside the setting range of the reference level
values.

5 <AUTO ANALYSIS> off Selection of the <AUTO ANALYSIS> key was canceled.

6 <AUTO SEARCH?> off Selection of the <AUTO SEARCH> key was canceled.

7 Each Trace resolution mismatch When the calculation between traces was performed, resolutions of
traces were set differently.

8 <HOLD> off HOLD was canceled because the allocation of traces to the divided
screen was changed.

9 Trace * state changed The HOLD state was canceled because the state of traces under
HOLD was changed from FIX to another state.

10 <AUTO REF LEVEL> off Selection of the <AUTO REF LEVEL> key was canceled.

11 <AUTO SUB SCALE> off Selection of the <AUTO SUB SCALE> key was canceled.

12 Input light power is too high Since the intensity of input light is too high, measuring waveforms

may be saturated.

No.50 - 199: Generation of a reason why a function cannot be executed

50

TLS does not respond

The tunable laser source does not respond.

51

TLS is not connected

The tunable laser source is not connected.

52

Unsuitable TLS mode

The tunable laser source is set incorrectly.

53

Unsuitable wavelength range

The wavelength range exceeds the settable range of the tunable
laser source.

101

All traces in

have been set to FIX.

FIXed state Waveforms cannot be re-written, because all traces

102  Sweep stopped Sweep was stopped, because all traces were set to FIX during the
sweep.

103  No data in active trace An attempt was made to execute analysis functions when there was
no data in an active trace.

107  Unsuitable memory number A number other than 0 - 99 was specified when the memory was
saved or recalled. Or, an attempt was made to recall data from a
memory where waveforms have not been saved.

108  Marker setting out of range An attempt was made to execute the analysis function between
markers in the state where both line marker 1 and line marker 2
were set outside the measurement range.

109  Auto sweep failed Although the AUTO sweep started, the sweep stopped because
optimum conditions were not found.

110  No data between line markers An attempt was made to execute the analysis function in a state
where there was no data in the line markers of an active trace.

111 <G=MKR FIT> failed Trace G cannot write fitting curve because numbers of data is not
sufficient during <G=MKR FIT>.

120 USB Storage not inserted USB storage medium not inserted.

121  USB Storage not initialized SUB storage not initialized.

10-12
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10.10 Warning Display Function

No. Message Cause of Warning

122  USB Storage is write protected The USB storage device is write protected.

123  File not found The specified file cannot be read because it has not been found. Or,
the file does not exist on the disk.

124 lllegal directory name Directory cannot be created because the name is not valid.

125 lllegal file name A file cannot be saved due to an incorrect file name.

126  Directory already exists Directory cannot be created because a directory of the same name
already exists.

128  File is write protected The file cannot be re-written or deleted because its property has
been set to READ ONLY.

129  USB Storage full The file cannot be saved, because the hard disk or the USB storage
device is full.

130 Directory full No files can be created because the directory area is full.

131 No data There was no data to be saved, although an attempt was made to
save the file.

132  File is not a trace file The file cannot be read because it is not a waveform file.

133  File is not a program file The file cannot be read because it is not a program file.

134  File is not a data file The file cannot be read because it is not a data file.

135 File is not a settings file The file cannot be read because it is not a settings file.

137  File is not a template file File cannot be loaded since it is not a template file or there is a
problem with the format of the template data.

138  Cannot copy The file copy cannot be executed because the “copy from” file and
the “copy to” file have the same name.

140  No paste possible The paste operation cannot be executed during the editing of
programs because the number of blank rows is not sufficient.

141 No merge possible It is not possible to execute a merge during the editing of programs
because the merged result would exceed the maximum number of
rows.

142 WL calibration failed Calibration cannot be executed because the level of a light source
is not sufficient during the wavelength calibration or because
wavelength deviations exceed the calibration range.

143  Optical Alignment failed Alignment adjustment cannot be executed because the level of a
light source is not sufficient during the alignment adjustment.

144  Go/No go judgment stopped Go/No go judgment stopped because template data reading or
AUTO sweep was carried out with Go/No go judgment function set
to ON.

145  No template data Go/No go judgment or template data display was attempted to be
made with no template data provided.

160  Printer paper empty There was no printer paper, although an attempt was made to use
the internal printer for printing.

161  Printer head up It was not possible to execute printing because the head-up lever of
the internal printer was raised.

164  Printer Head Temperature error The temperature of the built-in printer’s printer head is abnormal
when printing.

170  lllegal character An illegal character was entered for a network name.

171 lllegal address An illegal address was set to an IP address.

172 This version is not compatible Attempted to load an incompatible update file.

No. 200 - 299: Warnings for hardware failures

200  Fan motor stopped! The fan motor (main unit) stopped. Automatically shuts down after
10 seconds from occurrence.

201  Calibration data failed! Started up in emulation mode because there was a problem with the
instrument’s calibration data.

202  Fan motor stopped! The fan motor (CPU) stopped. Automatically shuts down after 10
seconds from occurrence.

205 Internal communication error! An abnormality occurred during instrument-internal communication.

206  Internal communication error! An abnormality occurred during instrument-internal communication.

207  Internal Temperature Over! Internal temperature is abnormally high. Automatically shuts down
after 10 seconds from occurrence.

210 Internal Temperature warning! Warning for rising internal temperature.

IM 735302-01E
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10.10 Warning Display Function

No.

Message

Cause of Warning

211

Auto offset error!

Obtained an abnormal value during AUTO OFFSET operation.

212

Auto offset error!

Obtained an abnormal value during AUTO OFFSET operation.

213

Auto temperature control error!

Problem with the light detector temperature control.

214

Measurement sequence error!

The sweep stopped because measurement sequence fell into
disorder during the sweep.

220

Boot sequence error!

Started up in emulation mode because an abnormality occurred
upon start-up

221

Boot sequence error!

Started up in emulation mode because an abnormality occurred
upon start-up

222

Emulation Mode.

Entered emulation mode because an abnormality occurred.

223

Boot sequence error!

Started up in emulation mode because an abnormality occurred
upon start-up

224

Internal communication error!

An abnormality occurred during instrument-internal communication.

225

Internal communication error!

An abnormality occurred during instrument-internal communication.

226

Internal communication error!

An abnormality occurred during instrument-internal communication.

227

Internal communication error!

An abnormality occurred during instrument-internal communication.

230

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

231

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

232

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

233

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

231

Monochromator error!

Entered emulation mode because an abnormality with the operation
of the monochromator occurred.

No.300 - 399: Errors during the execution of program functions

300 Parameter out of range A variable value is out of range or is not defined for a command that
sets a parameter using variables.

302  Scale unit mismatch There is a difference between the Y-axis scale of the active trace
and the unit of a parameter in the “LINE MKR 3 or 4” command.

303 No data in Active trace Setting of the moving marker, a peak (or bottom) search, or
activation of the analysis function was made with no data in the
active trace.

304  Marker value out of range Specified wavelength was out of the sweep range in the moving
marker or line wavelength marker setting command.

305 Nodataintrace Aor B No waveform data in traces A or B when executing the “EDFA NF”
command

306 Invalid data Trace had no data when attempting to save it to memory or to write
it to FD/HDD.

307  Unsuitable Write item All data items were OFF at execution of “WRITE DATA”.

320 Undefined variable A command containing an undefined variable was executed.

321  Variable unit mismatch The unit of each variable does not agree within a command
containing two or more variables.

322  Overflow An overflow occurred in an arithmetic operation.

323  Undefined marker variable A command containing a marker-value variable was executed when
no marker had been displayed.

324  Invalid marker variable A command containing the corresponding variable was executed at
a time other than immediately after execution of a spectrum width
search, peak search, etc.

325  Undefined line number GOTO command’s jumping destination is a number other than 1 to
200.

326  F1 greater than F2 F1>F2 when the “IF F1 < @@@@@ < F2” command was executed.

340  Printer paper empty No printer paper

341  Printer head up No print is made because the printer’s head-up lever is raised.

345  Option does not respond No response from an external device.

10-14
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10.10 Warning Display Function

No. Message Cause of Warning

346  Option is not connected No external device is connected.

347  GPIB2 not system controller System controller connected to the GP-IB2 port has been set to an
external computer.

360  Disk full No file can be created due to insufficient free space on the USB
storage medium.

361  USB Storage not inserted USB storage medium not inserted.

362 USB Storage is write protected The USB storage device is write protected.

363 USB Storage not initialized USB storage not initialized. Or, it has been formatted in a format not
supported by this instrument.

364  Directory full Directory is full, therefore no file can be created.

365  File not found The specified file cannot be read because it has not been found. Or,
the file does not exist on the disk.

366 File is write protected The file is specified to be read only, so that it cannot be rewritten or

deleted.

367 No data No data to store.

368  File is not a trace file Afile cannot be read because it is not a trace file.

369 lllegal file name A file cannot be saved due to an incorrect file name.

380  Undefined program An attempt was made to run a program that is not defined.

381  Syntax error Command incorrect (a program has been rewritten for some

reason).
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Chapter 11  Specifications

11.1 Specifications

Item

Specifications

Applicable fiber

SM (9.5/125 um), GI (50/125 yum, 62.5/125 pum)

Measurement wavelength range’

600 to 1700 nm

Span'

0.5 nm to 1100 nm (entire wavelength range), 0 nm

Wavelength accuracy’ 23

+0.02 nm (1520 to 1580 nm)
+0.04 nm (1450 to 1520 nm, 1580 to 1620 nm)
+0.1 nm (full wavelength range)

Wavelength linearity’- 23

+0.01 nm (1520 to 1580 nm)
+0.02 nm (1450 to 1520 nm, 1580 to 1620 nm)

Wavelength repeatability’: 2

+0.005 nm (1 minute)

Measurement data point
(Wavelength sampling points)

101 to 50001, AUTO

Wavelength resolution setting’- 2

0.02,0.05,0.1,0.2,0.5, 1.0, 2.0 nm

Resolution accuracy’ 23

+5% (1450 to 1620 nm, resolution setting: 01 to 2.0 nm, resolution correction: ON,
wavelength sample setting: AUTO)

Level sensitivity setting

NORM_HOLD, NORM_AUTO, NORMAL, MID, HIGH1, HIGH2 and HIGH3

High dynamic range mode

SWITCH (Sensitivity: MID, HIGH1, HIGH2, HIGH3)

Level sensitivity? 4 57

-90 dBm (1300 to 1620 nm, resolution: 0.05 nm or more, measuring sensitivity: HIGH3)
-80 dBm (1000 to 1300 nm, resolution: 0.05 nm or more, measurement sensitivity: HIGH3)
-60 dBm (600 to 1000 nm, resolution: 0.05 nm or more, measurement sensitivity:HIGH3)

Level accuracy? 4 6

+0.4 dB (1310/1550 nm, input level: -20 dBm, measuring sensitivity: MID, HIGH1, HIGH2,
HIGH3)

Leval linearity? 4

+0.05 dB (input level: -50 to +10 dBm, measuring sensitivity: HIGH1, HIGH2, HIGH3)

Level flatness® 4 6

+0.1 dB (1520 to 1580 nm)
+0.2 dB (1450 to 1520 nm, 1580 to 1620 nm)

Maximum input power? 4

+20 dBm (per channel, full span)

Safe max. input power? 4

+25 dBm (total light input power)

Close-in dynamic range' 2 °

37 dB (1523 nm, +0.1 nm of peak wavelength, resolution: 0.02 nm)
55 dB (1523 nm, £0.2 nm of peak wavelength resolution: 0.02 nm)
45 dB (1523 nm, £0.2 nm of peak wavelength, resolution: 0.05 nm)
62 dB (1523 nm, +0.4 nm of peak wavelength resolution: 0.05 nm)
40 dB (1523 nm, £0.2 nm of peak wavelength, resolution: 0.1 nm)
57 dB (1523 nm, +0.4 of peak wavelength, resolution: 0.1 nm)

—_— e~ o~ o~

Polarization dependency? * 6

+0.05 dB (1550/1600 nm)
+0.08 dB (1310 nm)

Sweep time" 7:8

0.5 s (NORM_AUTO), 1 s (NORMAL)
2's (MID)
5 (HIGH1), 20 s (HIGH2), 75 s (HIGH3)

Function
Automatic measurement

Program function (64 programs, 200 steps)

Setting of measuring conditions

Center wavelength, span, wavelength sampling points, wavelength resolution,
measurement sensitivity, high dynamic mode, averaging times (1 to 999), sweep (single,
repeat, AUTO: automatically sets measuring conditions), sweep between marker function,
pulse light measurement function, external trigger measurement function, sweep status
output function, analog output function, synchronous sweep with turnable laser source
function, air/vacuum wavelength measurement function, template-based Pass/Fail
judgment function

Display

Level scale (0.1 to 10 dB/div., linear scale), level subscale (0.1 to 10 dB/div., linear scale),
reference level display, vertical axis DIV display (8, 10, 12), horizontal axis wavelength/
frequency display, horizontal axis scale zoom in/out display, measuring conditions display,
noise mask display, data table display, label display, split screen display, percent display,
power density (dB/nm) display, dB/km display, template display

Traces

Simultaneous display of 7 independent traces, write mode fixed mode setting, show/hide
setting, max/min value detection display, calculation between traces display, roll averaging
display (sweep average) (2 to 100 times), normalized display, curve fit display (peak curve
fit, marker curve fit), trace copy function, trace clear function

IM 735302-01E

111

suoneooadsg H



1.1

Specifications

Item Specifications
Function
Marker/Search Delta markers (1024 points maximum), vertical/horizontal line markers, peak search, 2nd
peak search, bottom search, 2nd bottom search, auto search (ON/OFF), search between
vertical axis line markers, search within zoom area
Analysis Spectral width analysis (threshold, envelope, RMS, Peak RMS, notch), WDM (OSNR)
analysis, EDFA-NF analysis, filter peak/bottom analysis, WDM filter peak/bottom analysis,
DFB-LD analysis, FP-LD analysis, LED analysis, SMSR analysis, power analysis, PMD
analysis, Pass/Fail judgment from template, auto analysis, analysis between vertical axis
line markers, analysis within the zoom area
Other Auto alignment function with built-in reference light source and automatic wavelength

calibration function

Data storage

Internal memory

64 traces, 64 programs, 3 templates

Internal storage

128 MB max

External storage

USB storage media (USB memory/HDD), format: FAT32

File types

CS8V (text), binary, bitmap, TIFF

Interfaces

Remote control

GP-IB, RS-232, Ethernet (TCP/IP)
AQ6317 series compliant commands (IEEE488.1) and IEEE488.2

Categories

GP-IB x 2 (for standard and external control), RS-232, Ethernet, USB1.1 x 2, PS/2 (for
keyboard), SVGA output, analog output port, trigger input port, trigger output port

Optical connectors

For optional 1/0, AQ9447(*) connector adapter (option) required.

For wavelength reference light source output, AQ9441(*) universal adapter (optional)
required.

(*): Connector types: FC, SC, ST

Printer

Built-in thermal printer (factory option)

Display™

10.4" color LCD (resolution: 800 x 600 pixels)

Power requirement

100 to 240 VAC, 50/60 Hz, approximately 150 VA

Environment conditions

Operating temperature range: +5 to +35°C
Operating humidity range: -10 to +50°C
Ambient humidity: 80% RH or less (no condensation)

Recommended calibration period

1 year

External dimensions™®

Approximately 426 (W) x 221 (H) x 459 (D) mm

Mass Approximately 19 kg (excluding built-in printer)
Safety standards Conforming standards EN61010-1
EN60825-1
Pollution degree 212
Emissions Conforming standards EN61326-1 Class A
EN55011 Class A, Group 1
EN61000-3-2
EN61000-3-3

This is a class A instrument (industrial use). Wireless

interference may occur in home environments. If so, the user

must take appropriate countermeasures.

C-tick EN55011 Class A, Group 1

Cable conditions * TRIGGER IN, TRIGGER OUT, ANALOG OUT terminal.

Use a BNC cable’®

» Use a serial (RS-232) interface connectorand RS-232
shielded cable."®

» Use an Ethernet connector and a category 5 or higher
Ethernet cable.'

» Use a VIDEO OUT connector and a D-sub 15pin VGA
shielded cable'®

» Use a USB peripheral (such as a mouse) that uses a USB
port and shielded cable'3

+ Use a keyboard connector and PS/2 shielded cable'?

» Use the GP-IB1 or GP-IB2 interface connector and a GP-
IB shielded cable'®

11-2
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11.1 Specifications

Item Specifications

Immunity Conforming standards EN61326-1 Table 2 (For use in industrial locations)

Effect in immunity environment
Wavelength measurement sensitivity: ~ Within £0.1 nm
Cable conditions Same as above emission cable conditions.

10:
1:

12:

13:
14:

Horizontal axis scale: In wavelength display mode

10/125 pum single mode fiber, after warm-up of 2 hours, built-in wavelength reference light source

After alignment adjustment, at ambient temperature of 23 +5°C

After wavelength calibration with built-in wavelength reference light source

Vertical scale: absolute value level display mode, resolution setting: 0.05 nm or more, resolution correction: OFF

When using 10/125 pum single mode fiber (SSMA type in JIS C6835, PC polishing, mode field diameter: 9.5 um, NA: 0.104 to
0.107)

With the resolution setting of 0.05 nm, at ambient temperature of 23 +3 °C.

High dynamic mode: OFF, pulse light measurement mode: OFF, turnable laser source synchronous sweep mode: OFF,
resolution correction: OFF

Span 100 nm or less, wavelength sampling points: 1001, averaging times: 1

High dynamic mode: CHOP or SWITCH, resolution correction: OFF

Note that this excludes the protector and handle

The LDC display may contain defective pixels (always ON or always OFF).

(0.002% or fewer of all pixels including RGB). Does not indicate a general malfunction.

Pollution degree refers to the degree of adherence by a solid, liquid, or vapor that reduces the withstand voltage or surface
resistance factor. Pollution degree 1 applies to closed atmospheres (no pollution, or only dry, non-conductive pollution).
Pollution degree 2 applies to normal indoor atmospheres (with only non-conductive pollution).

Use a cable of 3 min length or less.
Use a cable of 30 m in length or less.
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11.2 External Dimensions

Unit : mm
(approx. inch)

[Q —
g i)
458.8 32
(18.06) (1.26)
12.3 426 12.3
(0.48) (16.77) (0.48)

If not specified, the tolerance is £3%. However, in cases of less than 10 mm, the tolerance is £0.3 mm.
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Appendix

Appendix 1 GRID Table for WDM Wevelength

Some analytical functions refer to the GRID table for analysis(See the following table.)
The AQ6370B contains the nominal center frequencies specified by the ITU-T
(International Telecommunication Union-Telecommunication sector) G692 as the GRID
table. It also contains two tables: the standard GRID table created according to the pre-
defined wavelength (frequency) range and the custom GRID table that users can edit
freely.

List of Analytical Functions with GRID Tables

Function Item Parameter Name Setting Parameter

WDM DISPLAY SETTING DISPLAY TYPE DRIFT(GRID)

FILTER PEAK CROSS TALK ALGO GRID

FILTER BOTTOM CROSS TALK ALGO GRID

WDM FILTER PEAK CAHNEL DETECTION/ ALGO GRIF FIT
NOMINAL WAVELENGTH GRID

WDM FILTER BOTTOM CAHNEL DETECTION/ ALGO GRIF FIT
NOMINAL WAVELENGTH GRID

Nofte

Concerning the units of wavelength axis for GRID tables, wavelength values and frequency
values can be changed by the setting of marker units.

The two GRID tables (standard and custom) have different parameter ranges, which are
shown in the following table.

Type Parameter Range
Standard GRID Table

Start frequency 192.1000 THz(fixed)

Stop frequency 196.1000 THz(fixed)

Reference frequency  176.3486~299.7924 THz
Frequency spacing To be selected from among
200 GHz/100 GHz/50 GHz/25 GHz/12.5GHz

Fixed GRID Table
Start frequency 176.3486~229.7924 THz

Stop frequency 176.3486~299.7924 THz
Reference frequency  176.3486~299.7924 THz
Frequency spacing 0.1~999.9 GHz

Standard GRID Table

This GRID table is created with pre-defined wavelength (frequency) ranges. It can be
created in the following manner by setting the reference wavelength (frequency) and
frequency spacing.

Custom GRID Table

Users can edit this GRID table freely. It is created automatically by setting the start/stop
wavelength (frequency), reference wavelength (frequency), and frequency spacing.
Users can add or delete an arbitrary channel to/from the created GRID table or edit
wavelength (frequency) values for each channel there.
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Appendix 2 Data Calculation Algorithms for
Spectrum Widths

The AQ6370B can calculate spectrum widths of waveforms being displayed. This section
provides four types of spectrum width calculation methods as well as algorithms for the
NOTCH width calculation.

THRESH Method
This method is used to obtain the spectrum widths of two points, which are lower than
the peak level by a threshold value (THRESH [dB]) specified by a parameter, as well as
their center wavelengths.
The followin table shows the details of parameters for the THRESH method.

Parameter Abbreviation Default Value Setting Range Unit Description

THRESH TH 3.00 0.01t050.00 dB Threshold value
THRESHK K 1.00 1.00t0 10.00 - Multiplying factor
MODE FIT MODE FIT OFF ON/ OFF - Set whether the half of

maximum point is aligned to
the mode peak or not.

Algorithms differ depending on the number of mode peaks. Algorithms for these numbers
are described below.
In the case of one mode peak

Threshold
Value

AL

A 1C A2

» Perform a mode search to obtain the mode peak.
» Set the wavelengths, which cross the line below the mode peak by the threshold value
(THRESHI[dB]), to 11 and 22.
» Use the following equations, which incorporate multiplication by the multiplying factor
K for 11 and 22, to obtain new 11 and x».
L'C = (h2+q)/2
M=Kx (2 -2C)+2'C
r=Kx (2-2'C)+1'C
* Obtain the spectrum width from the following equation.
AN = A2 -M
» Obtain the center wavelength A.C from the following equation.
rC = (k2 +A1)/2

Nofte

If “MODE FIT” is set to ON in the case of a one mode peak, the spectrum width Ak and the
center wavelength AC will become as follows.

A) =0.0000nm

AC = center wavelength of the mode peak
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

In the case of two or more mode peaks

?

Threshold
Value

: i \
p > A) ("MODE FIT” ON) \i

\f\J - A ("MODE FIT” OFF) L %

) 7/

Ao

7\.1’ }\.1 7¥2

+ If “MODE FIT” is ON, set the wavelengths of the mode peaks, which are outmost from
the threshold value (THRESH[dB]) among the mode peaks, to 21 and . If “MODE
FIT” is OFF, set the wavelengths, which are located outside 11 and A2, and which cross
the line below the mode peak with the largest mode peak level by the threshold value
(THRESH[dB]), to 1'1 and 1'2.

+ If “MODE FIT” is ON, use the following equations, which incorporate multiplication by
the multiplying factor K for »1 and 22, to obtain new %1 and 2».

When “MODE FIT” is ON
AC = (h2 + 11)/2
M=Kx(-2C)+r'C
r=Kx(x2-A'C)+A'C
When “MODE FIT” is OFF
AC = (M2 +21)/2
Mi=Kx (A'1-2C)+21'C
M2=Kx (A'2-2'C)+2'C
» Obtain spectrum widths from the following equations.
AX =22 - A1 (when “MODE FIT” is ON)
AN = )'2 - A'1 (when “MODE FIT” is OFF)
» Obtain center frequencies AC from the following equations
rC = (A2 + 11)/2 (when “MODE FIT” is ON)
rC = (M2 + 1'1)/2 (when “MODE FIT” is OFF)
MODE displayed in the data area shall be the number of mode peaks between %1 and
A2.
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

ENVELOPE Method
This method is used in conjunction with a straight line (envelope) connecting mode
peaks to obtain the spectrum widths of the two points, which are lower than the peaks by
a configured threshold value (THRESH [dB]), as well as their center wavelengths. The
following table shows the details of parameters for the ENVELOPE method.

Parameter Abbreviation Default Value Setting Range Unit Description

THRESH 1 TH1 3.00 0.01to 50.00 dB Threshold value

THRESH 2 TH2 13.00 0.01t050.00 dB Lower limit value when
the number of modes is
calculated

K K 1.00 1.00t0 10.00 - Multiplying factor

Algorithms differ depending on the number of valid mode peaks. Valid mode peaks mean
the mode peaks, among the mode peaks obtained from a mode search, whose level
(LOG) is equal to or greater than the line that is below the peak level by the lower limit
(THRESH2). Algorithms for these numbers of valid modes are described below.

In the case of one valid mode peak.

Threshold
Value

A\

A 2C A2

» Perform a mode search to obtain the mode peak.
» Set the wavelengths, which cross the line below the mode peak by the threshold value
(THRESH[dB]), to 21 and 2z.
» Use the following equations, which incorporate multiplication by the multiplying factor
K for 11 and 22, to obtain new 11 and 2.
AC = (A2 + 11)/2
rM=Kx(n-NC)+ANC
r2=Kx (A -NC)+ANC
» Obtain the spectrum width from the following equation.
AL = A2 - M
» Obtain the center wavelength AC from the following equation.
rC = (A2 + 11)/2

App-4

IM 735302-01E



Appendix 2 Data Calculation Algorithms for Spectrum Widths

In the case of two valid mode peaks.

AN

.
N
N,

*
AN Threshold Value
. ¥

N

M A2

Set the levels (LOG) of the two valid mode peaks to LG1 and LG2 in order from the

left.

Obtain 11 and A2 in the following manner.

* Inthe case of |LG2-LG1| is threshold value (THRESH1[dB]) or less.
% becomes A1 and 12 from the left in order.

* Inthe case of |LG2-LG1]| is larger than threshold value (THRESH1[dB])
Connect two valid mode peaks with a straight line (envelope).
In the case of LG1>LG2, set the wavelength for the left mode peak to A1. Set the
wavelength of the point, where the line below the peak level by the threshold value
(THRESH][dB]) and the straight line (envelope) cross, to Az.
In the case of LG1<LG2, set the wavelength for the right mode peak .. Set the
wavelength of the point, where the line below the peak level by the threshold value
(THRESH[dB]) and the straight line (envelope) cross, to i1.

Use the following equations, which incorporate multiplication by the multiplying factor

K for 21 and %2, to obtain new A4 and 2.

AC = (h2 +211)/2

rM=Kx(r-2C)+2'C

r=Kx(x2-2'C)+A'C

Obtain the spectrum width from the following equation.

Al =h2 - M

Obtain the center wavelength AC from the following equation

AC = (h2 + M1)/2

IM 735302-01E
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

In the case of three or more valid mode peaks.

Threshold
Value

JVAVAVIVAD

M A2

Set the levels (LOG) of three or more valid mode peaks to LG1, LG2 « « « LGn in order
from the left. Set the level of the mode peak at the highest level to LGp.
Obtain 21 in the following manner:
* In the case of |LGp-LG1| is threshold value (THRESH1[dB]) or less
Set the wavelength of the LG1 mode peak to r1.
* In the case of |LGp-LG1]| is larger than threshold value (THRESH1[dB])
i Obtain the leftmost mode peak with |LGp-THRESH1| or more.
i Use a straight line to connect the mode peak obtained in (i) with the mode peak
on the left of (i) and also at the highest level.
iii Set the point, where the line of |[LGp-THRESH1| and the straight line (envelope)
cross, to A1.
Obtain A2 in the following manner:
* In the case of |LGp-LGn| is threshold value (THRESH1[dB]) or less.
Set the wavelength of the LG1 mode peak to %2.
* In the case of |LGp-LGn| is larger than threshold value (THRESH1[dB])
i Obtain the rightmost mode peak with |LGp-THRESH1| or more.
i Use a straight line to connect the mode peak obtained in (i) with the mode peak
on the right of (i) and also at the highest level.
i Set the point, where the line of |[LGp-THRESH1| and the straight line (envelope)
Cross, to io.
Use the following equations, which incorporate multiplication by the multiplying factor
K for 11 and 22, to obtain new 11 and 2.
A'C = (hotq)/2
M=Kx(r-2C)+2'C
r=Kx(a2-2'C)+A'C
Obtain the spectrum width from the following equation.
Al =2 - M
Obtain the center wavelength AC from the following equation.
rC = (A2 +11)/2
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

RMS Method
Use the RMS method to obtain the spectrum width and its center wavelength.
Following table shows the details of parameters for the RMS method.

Parameter Abbreviation Default Value Setting Range Unit Description

THRESH TH 20.00 0.01 to 50.00 dB Threshold value
K K 2.00 1.00 to 10.00 - Multiplying factor

Algorithms for the analysis are described below.

!

Threshold
Value

Peak Level

» Take out the data points exceeding the threshold value TH, within the displayed
waveform, and find the spectrum width by the following calculation.

*  When the wavelength at beach point isAi and the level at the point is Pi, the mean
wavelength Lc can be found by the following expression.

‘o = ZPix.?ui
ZPI

» By using the mean wavelength ic, find the spectrum width Ax by the following
expression.

D" Pix (hi-Ac)?
A= <o
ZPI

IM 735302-01E
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

PEAK RMS Method
Use the PEAK RMS method to obtain the spectrum width and its center wavelength.

Following table shows the details of the parameters for the PEAK RMS method.

Parameter Abbreviation  Default Value Setting Range Unit Description

THRESH TH 20.00 0.01 to 50.00 dB Threshold value
K K 2.00 1.00 to 10.00 - Multiplying factor

Algorithms for the analysis are described below.

!

Threshold
Value

l muf\u A
J\J M

» Take out the data points exceeding the limit value TH, within the displayed waveform,
and find the spectrum width by the following calculation.
The mode peak count above the TH is shown in the MODE data area.

» When the wavelength at beach point is Ai and the level at the point is Pi, the mean
wavelength Ac can be found by the following expression.

Pi x Ai
xc=2;2;—
z Pi

Peak Level

» By using the mean wavelength Ac obtained in above discription, find the spectrum
width AX by the following expression.

D Pix (Mi-Ac)?
A= |— -
ZPI
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

NOTCH Width Measurement
Obtain a bottom level. Then, obtain the NOTCH width for the bottom level and its center
wavelength.
Following table shows the details of parameters for NOTCH analyses.

Parameter Abbreviation Default Value Setting Range Unit Description

THRESH TH 3.00 0.01 to 50.00 dB Threshold value

K K 1.00 1.00 to 10.00 - Multiplying factor

TYPE TYPE BOTTOM BOTTOM /PEAK - Reference position for
search

Algorithms for analyses are described here. They differ depending on the types of
analysis (BOTTOM/PEAK). Algorithms for each type of analysis are described below.
When “TYPE” is BOTTOM

» Obtain the minimum level “LGmin.” Also, set the wavelength of this point to Amin.

» Set the rightmost wavelength, which is located on the left of xmin and which crosses
the level (LOG) of |[LGmin + threshold value (THRESH[dB])|, to 2A.

» Set the leftmost wavelength, which is located on the right of Amin and which crosses
the level (LOG) of |[LGmin + threshold value (THRESH[dB])|, to 1B.

» Obtain 2A and AB through multiplication by the value which is set to the multiplying
factor K.
A'C = (AB +2A)2
M=Kx(rA-L1C)+2'C
B =Kx (B -A'C)+2'C

* Obtain the NOTCH width from the following equation.
AL =2A-2B

» Obtain the center wavelength AC from the following equation.
rC = (AA +1B)/2

IM 735302-01E App-9
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Appendix 2 Data Calculation Algorithms for Spectrum Widths

When “TYPE” is PEAK.

Obtain the minimum level “LGmin.” Also, set the wavelength of this point to Amin.
Obtain LGO at the peak level (LOG) on the left of LGmin. Also, set the wavelength of
this point to 20.

Obtain LG1 at the peak level (LOG) on the right of LGmin. Also, set the wavelength of
this point to 11.

Of LGO and LG1, set whichever is greater to Lp.

Between 1.0 and 11, set the leftmost wavelength crossing the level (LOG) of |Lp-
threshold value (THRESHI[dB])| to AA.

Between 10 and A1, set the rightmost wavelength crossing the level (LOG) of |Lp-
threshold value (THRESHI[dB])| to AB.

Obtain 2A and AB through multiplication by the value which is set to the multiplying
factor K.

A'C = (AB +2A)/2

M =Kx (rA-2'C)+1'C

AB=Kx (AB-1'C)+A'C

Obtain the NOTCH width from the following equatio.

AL =2A- 1B

Obtain the center wavelength AC from the following equation.

rC = (AA+21B)/2

App-10
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Appendix 3 Details of Each Analytical Functions

This section describes the algorithms for analyses using the ANALYSIS 1 soft key in the
ANALYSIS. ANALYSIS 1 provides such functions as collective analysis of various light
sources, POWER analysis, SMSR analysis, and PMD analysis.

SMSR Analysis Function

Use the optical spectrum after the measurement of DFB-LD to analyze the SMSR (Side
Mode Suppression Ratio) of DFB-LD.
Following table shows the details of parameters for NOTCH analyses.

Parameter  Abbreviation Default Value Setting Range Unit Description

SMSR MODE MODE SMSR1 SMSR1/SMSR2 - Execution mode during
SMSR measurement
SMSR MASK MASK +0.00 0.00 to 99.99 nm Setting of near-peak

mask range during
SMSR1 measurement

Algorithms for analyses are described here. They differ depending on the SMSR modes.
Algorithms for each mode of analysis are described below.

SMSR1
The next highest mode peak after excluding the highest mode peak level and the mask
setting range is defined as the side mode.

Mode Peak(}A)

N\

Side Mode(),B) SMSR

\
W e~

-+
MASK AREA

Algorithms of analysis for the SMSR1 mode are as follows:

» Perform a mode search to obtain the mode peak.

» Of the obtained mode peaks, set the point of the mode peak at the highest level (LOG)
to PA. Also, set the wavelength value of this point to 1A.

» Except for the mode peaks within the range of PA £1000 x (SMSR MASK)/SPAN, set
the wavelength of the highest mode peak, which is next to PA, to .B. If a relevant point
does not exist, set the wavelength value at the highest level outside the range of PA
+ 1000 x (SMSR MASK)/SPAN to AB. If there is more than one AB, set the leftmost
wavelength value to AB. Also, set the levels (linear values) for each point of LA and B
to LAand LB.

* Obtain SMSR and Ax from the following equations.

SMSR =LA/LB
Ax=21B-2A

IM 735302-01E
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Appendix 3 Details of Each Analytical Functions

SMSR2
Of the highest mode peak level and the mode peaks on either side, whichever is higher
is defined as the side mode.

Mode Peak()A)

N\

Side Mode()B)

AN
L —_/ V| L~ —

Algorithms of analysis for the SMSR1 mode are as follows.

» Perform a mode search to obtain the mode peak.

» Of the obtained mode peaks, set the wavelength value of the mode peak at the
highest level (LOG) to 1A.

» Of the mode peaks on either side of 1A, set the wavelength value at the higher level to
AB. If there is no mode peak other than AA, 1B = 1A shall be applicable.

* Also, set the levels (linear values) for each point of 2.A and 1B to LA and LB.

» Obtain SMSR and Ax from the following equations.
SMSR =LA/LB
AL =B -2A

SMSR
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Appendix 3 Details of Each Analytical Functions

POWER Analysis Function

This function allows the user to add up level values of measured waveforms, thereby
enabling the calculation of total power. It would be more convenient if the between line
markers search function and the zoom area search function were also used for the
POWER analysis.

Following table shows the details of the parameters for POWER analysis.

Parameter Abbreviation Default Value Setting Range Unit Description

POWER OFFSET OFST 0.00 -10.00 to 10.00 dB  Compensation value in
power measurement

Algorithms for the analysis are as follows.

» Obtain actual wavelength resolutions for all display points. (Use the table to interpolate
the values for Ax = ASHIFT + AOFST.)
While in the vacuum wavelength mode (MEAS WL AIR/VACUUM soft key in the SET
UP), use the following equation to obtain ix.
20 =2+ ASHIFT
Ax =20/ N(20) + .OFST

If the display mode on the X axis (HORIZON SCALE nm/THz soft key in the SET UP)
is the frequency display mode, use the equation below to convert an actual resolution
(frequency) Ri for all display points to a wavelength value.
Ri = (ui x Ai x Rfi)/C

A Wavelength (nm) at each point

Rfi : Actual resolution(THz)

C: Speed of light in the vacuum(2.99792458 x 108[m/s])

» Set the actual resolution for the ith point to Ri, while setting the level to Li.
» Obtain the total power in the equation below.

POWER = _SPAN XZ% x POWEROFFSET

SAMPLE - 1
« If the display scale for the waveform and level axis of A-B(LOG) and B-A(LOG), which
are calculation functions of trace C, is set to dBm/nm (LEVEL UNIT dBm/dBm/nm
soft key in the LEVEL) display, obtain the total power from the equation below.

SPAN .
=X
POWER = o —=— > Li x POWEROFFSET

IM 735302-01E

App-13

xipuaddy E



Appendix 3 Details of Each Analytical Functions

PMD Analysis Function
Measured waveforms are used to analyze PMD values.
Following table shows the details of the parameter for PMD analysis.

Parameter Abbreviation Default Value Setting Range Unit Description
THRESH TH 10.00 0.01t0 50.00 dB Threshold value

Algorithms of the analysis are as follows.

!

Threshold
Value

o)) \
7 M,

F1 F2

Peak Level

» Perform a mode search to obtain mode peaks.
» Of these mode peaks, set the ones whose level (LOG) is equal to or greater than the
line that is below the peak level by the lower limit (THRESH), to the valid mode peaks.
» Set the frequency of the leftmost valid mode peak to F1(THz).
+ Set the frequency of the rightmost valid mode peak to F2(THz).
» Set the number of mode peaks between F1 and F2 to N.
» Obtain the PMD value from the following equation.
PMD = (N-1) / (F2-F1)
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DFB-LD Analysis Function

The following parameters for DFB-LD light sources are analyzed collectively.
+ -XdB WIDTH

+ SMSR

Following table shows the details of parameters for DFB-LD analysis.

Parameter | Abbreviation | Default Value | Setting Range | Unit Description
ENVELOPE /
ALGO THRESH |THRESH/RMS| -
/PK-RMS
THRESH 20.00 0.01 to 50.00 dB
-XdB THRESH?2 20.00 0.01t050.00 | B |Yalidonly whenALGO is
WIDTH ENVELOPE.
K 1.00 1.00 to 10.00 -
Valid only when ALGO is
MODE FIT OFF ON / OFF - THRESH.
MODE DIFF 3.00 0.01 to 50.00 dB
SMSR1/
SMSR MODE SMSR1 SMSR2 -
SMSR SMSR MASK +0.00 0.00t099.99 | nm
MODE DIFF 3.00 0.01 to 50.00 dB

Concerning the algorithms for DFB-LD analysis, refer to data calculation algorithms for
spectrum widths and SMSR analysis algorithms.

IM 735302-01E
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FP-LD Analysis Function

The following parameters for FP-LD light sources are analyzed collectively
+ SPECTRUM WIDTH

+ MEAN WAVELENGTH
+ TOTAL POWER
+ MODE NO.
Following table shows the details of parameters for FP-LD analysis.

Parameter Abbreviation | Default Value | Setting Range | Unit Description
ENVELOPE /
ALGO PK-RMS |THRESH/RMS| -
/ PK-RMS
THRESH 20 0.01 to 50.00 dB
SPECTRUM . .
WIDTH THRESH?2 20 001105000 | B |2 onywhenALGOs
K 2 1.00 to 10.00 -
MODE FIT OFF ON / OFF - | Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE /
ALGO PK-RMS |THRESH/RMS| -
/ PK-RMS
MEAN THRESH 20 0.01 to 50.00 dB
WAVELENGTH Valid only when ALGO is
THRESH2 20 0.01 to 50.00 dB ENVELOPE.
K 2 1.00 to 10.00 -
MODE FIT OFF ON / OFF - | Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 to 50.00 dB
TOTAL OFFSET
0 -10.00 to 10.00 | dB
POWER LEVEL
ENVELOPE /
ALGO PK-RMS |THRESH/RMS| -
/ PK-RMS
THRESH 20.00 0.01 to 50.00 dB
MODE NO.
Valid only when ALGO is
THRESH2 20.00 0.01 to 50.00 dB ENVELOPE.
K 2.00 1.00 to 10.00 -
MODE FIT OFF ON / OFF - | Valid only when ALGO is THRESH.
MODE DIFF 3.00 0.01 to 50.00 dB

Concerning the algorithms for FP-LD analysis, refer to data calculation algorithms for
spectrum widths and power analysis algorithms.
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LED Analysis Function

The following parameters for LED light sources are analyzed collectively.

+ SPECTRUM WIDTH

« MEAN WAVELENGTH
+ TOTAL POWER
Following table shows the details of parameters for LED analysis.

Parameter Abbreviation Default Setting Range Unit Description
Value
ENVELOPE / THRESH /
ALGO THRESH RMS / PK-RMS -
THRESH 3 0.01 to 50.00 dB
SPECTRUM
WIDTH THRESH2 20 0.01 to 50.00 dB | Valid only when ALGO is ENVELOPE.
K 1 1.00 to 10.00 -
MODE FIT OFF ON / OFF - | Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 to 50.00 dB
ENVELOPE / THRESH /
ALGO RMS RMS / PK-RMS -
THRESH 20 0.01 to 50.00 dB
MEAN ] ]
WAVELENGTH THRESH2 20 0.01 to 50.00 dB | Valid only when ALGO is ENVELOPE.
K 2 1.00 to 10.00
MODE FIT OFF ON / OFF - | Valid only when ALGO is THRESH.
MODE DIFF 3 0.01 to 50.00 dB
TOTAL
OFFSET LEVEL| 0 -10.00 to 10.00 dB
POWER

Concerning the algorithms for LED analysis, refer to data calculation algorithms for
spectrum widths and power analysis algorithms.

IM 735302-01E
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Appendix 4

Items for analysis

List of Parameters

Detailed Explanations of WDM
Analysis Function

This function provides the analyses of NOISE level and SNR in each mode within the
measurement range of WDM waveforms.

NO.:

WAVELENGTH:

LEVEL:
OFFSET WL:
OFFSET LVL:
SPACING:
LVL DIFF:
NOISE:

SNR:

GRID WL:
MEAS WL:
REL WL:

Nofte

Channel No. i

Center wavelength Ai of the channel

Level (peak level — noise level) Li of the channel

Relative wavelength to the wavelength of the reference channel (REF)
Relative level to the level of the reference channel (REF)
Wavelength spacing to the adjacent channel

Level difference from then adjacent channel

Noise level LNi of the channel

SNR value SNi of the channel

Nearest GRID wavelength to the channel

Center wavelength Ai of the channel

Relative wavelength to the nearest GRID wavelength of the channel

Indications of dBm/nm and dBm/THz are forcibly changed to dBm indications before execution.

Related to Channel Detection

Parameter Default |Setting Range| Unit Description
THRESH 20.0 0.1t099.9 dB | Threshold value for channel detection.
Minimum value for peak/bottom
MODE DIFF 3.0 0.0t050.0 dB difference during channel detection.
OFF, Levels equal to or below this level are not
DISPLAY MASK OFF -100.0 t0 0.0 dBm detected as WDM channels.

App-18
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Related to SNR Analysis
Parameter Default | Setting Range | Unit Description
AUTO-FIX
MANUAL-FIX
AUTO-CTR Selection of algorithms for noise level
NOISEALGO | AUTO-FIX | \ANUAL-CTR | ~ | measurement.
PIT
A range of waveform data for use in noise
level analysis is specified as a range
centering on channel wavelengths.
NOISE AREA When N_ALGO is:
0.40nm |0.01to 10.00nm|nm |« AUTO-FIX "AUTO"
* MANUAL-FIX  ****
*+ AUTO-CTR "Between Ch"
* MANUAL-CTR "Between Ch"
< PIT
Specify the signal optical spectrum range
to be masked within the waveform data,
while using the channel wavelength as its
center.
When N_ALGO is:
* AUTO-FIX
* MANUAL-FIX
When F_ALGO is LINEAR: "-"
MASK AREA | 020nm |0.01t0 10.00nm| nm | Othercases: t‘aﬁﬁégf parameter
+ AUTOL-CTR
* MANUAL-CTR
When F_ALGO is LINEAR: "-"
Other cases: input of parameter
values
Limiter is applied during input to ensure
NOISE AREA is MASK AREA or more.
< PIT
LINEAR
GAUSS
LORENZ Selection of a fitting algorithm for obtaining
FITTINGALGO|  LINEAR | spppoLy | ~ |noise levels.
4TH POLY
5TH POLY
NOISE BW 0.10nm 0.01 to 1.00nm | nm | Setting of noise bandwidth.
OFF: Active trace is handled as the target]
for analysis.
ON: Wavelengths and levels are
DUAL TRACE OFF ON/OFF ) calculated from TRACE A. Noise
levels are calculated from TRACE
B.
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Related to display

Parameter

Default

Setting Range

Unit

Description

DISPLAY TYPE

ABSOLUTE

ABSOLUTE
RELATIVE
DRIFT(MEAS)
DRIFT(GRID)

Setting of the format to display wavelengths, levels,
noises, and SNRs, which are the results of analyses.
ABSOLUTE: display of absolute values

RELATIVE: display of relative values compared to
GRID.

display of drift values by using
wavelengths measured previously as
references.

display of drift values by using the grid
wavelengths as references.

DRIFT(MEAS):

DRIFT(GRID):

CH RELATION

OFFSET

OFFSET
SPACING

Setting of the format to display wavelengths between
channels and level relative values during DISPLAY:
ABSOLUTE.

This parameter is valid only when DISPLAY is set to
ABSOLUTE.
OFFSET: Display of offset values by using one
arbitrary channel as the reference.
Display of offset values compared to an
adjacent channel

SPACING:

REF CH

HIGHEST

HIGHEST

*kkk

Setting of the reference channel when CH RELATION is
set to OFFSET.

This parameter is valid only when DISPLAY is set to
ABSOLUTE and also when CH RELATION is set to
OFFSET.
HIGHEST:  Achannel at the highest level is used as
the reference.

A ****th channel is used as the reference.

Kk

MAX/MIN
RESET

If pressed, MAX/MIN is RESET.
Button valid only when DISPLAY is set to DRIFT

OUTPUT
SLOPE

OFF

ON/OFF

ON/OFF of the function to obtain the least square
approximation line of the channel peak.

POINT DISPLAY

ON

ON/OFF

ON/OFF of the function to display the data range used
for fitting into the waveform window.
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Algorithm for Analysis

1.

w

level

10.

1.

Data range for use in the fitting calculation

S

==
%

il
f*’VMNI"WW/ \"”‘w"\w* k% ® \‘ i /\/“W\M/ \‘/‘MMWW‘\M

l<Mas! wavelength
area
noise
area

Apply channel detection to measured waveform data using the following procedure:
Find all maximum points and minimum points to obtain mode peaks where peak/
bottom differences between maximum points and minimum points on both sides
are equal to or greater than MODE DIFF.

Of the obtained mode peaks, choose only the ones whose level difference
compared to the highest peak is equal to or greater than THRESH. Note, however,
that mode peaks with a level difference equal to or less than DISPLAY MASK
shall be excluded. The number of mode peaks chosen in this manner shall be the
Number of Channels “N.”

Obtain the wavelength %'i of each mode peak.

Obtain the level LPi of each mode peak.

Obtain the center wavelength Ai of each mode peak, which is the center of the two

points below the mode peak 1’i by A[dB] both on the left and on the right. (A[dB] shall

be either 3 dB or the setting value of MODE DIFF, whichever is smaller. )

Follow the setting of the parameter NOISE ALGO to determine the noise area and

mask area for performing the NOISE fitting.

(If the mask area is set outside the noise area when the channel wavelength i is the

center, the mask area and the noise area will become the same value.)

Obtain the measurement resolution RBi of each channel from the values stored in the

AQ6370B.

According to the setting of the parameter FITTING ALGO, generate fitting waveforms

from the noise area and mask area determined in 5 and obtain the level at the center

wavelength i as the noise level Lni.

Use the peak level LPi and the noise level LNi obtained in 3 and 7 to obtain the level

Li of each channel from the following equation.

Li = LPi(linear) - LNi(linear)
Obtain the normalized noise level LNNi from the equation below.
LNNi = [LNi(LOG) - 10xLog(RBi[nm])] + 10xLog(NBW)

NBW =noise bandwidth (configurable parameter)
Use the mode peak level Li obtained in 8 and 9 and the normalized noise level LNNi
to obtain SNi from the following equation.

SNi = Li - LNNi
Display the results of foregoing analyses according to the settings of the parameter
DISPLAY SETTING.

Measured noise level

IM 735302-01E
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Automatic Parameter Setting Function

This unit provides the noise area/mask area automatic setting function. To activate the
automatic setting, set the algorithm to AUTO-FIX or AUTO-CTR.

AUTO-FIX

Noise Algorithm
Obtain the left and right noise areas (NA_Ri, NA_Li) of each channel according to the
number of detected WDM channels as follows:
When the number of WDM channels “n” is 1
Internally obtain the measurement resolution of SNi calculation trace and the value of
the noise measurement point NOISE AREA in accordance with the resolution, and then
obtain the values from the following equations.

NA_Ri = 2i + NOISE AREA

NA_Li = ri - NOISE AREA

When the number of WDM channels “n” is 2 or more
Obtain the channel spacing of each channel (spacing of 1i.) With the minimum spacing
set to SPACING as well as NOISE AREA = SPACING / 2, obtain the NOISE AREA.
Finally, obtain the values from the following equations.

NA_Ri =2i + NOISE AREA (i=1,2,...,n)

NA_Li =i - NOISE AREA (i=1,2,...,n)

Fitting Algorithm

While the setting is at AUTO-FIX, LINEAR is used for the fitting algorithm, which is

calculated as follows.

» Obtain ELi and ERi as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

» Use the data of the straight line connecting the two points of ELi and ERi to fill the
inside of the fitting range.

» Set the level of Ari of the data generated in the fitting to the noise level LNi.

Nofte

Due to being set to LINEAR, it is not possible to set the mask areas.

AUTO-CTR

Noise Algorithm
Obtain the left and right noise areas (NA_Ri, NA_Li) of each channel according to the
number of detected WDM channels as follows (while treating the center points between
channels as NA_Ri and NA_Li).
When the number of WDM channels “n” is 1
Internally obtain the measurement resolution of SNi calculation trace and the value of
the noise measurement point NOISE AREA in accordance with the resolution, and then
obtain the values from the following equations.

NA_Ri = Ai + NOISE AREA

NA_Li = »i - NOISE AREA

When the number of WDM channels “n” is 2 or more
ANT = (3n1 - 22)/2
i=2,3,...,n
ANi = (Li - Ai1)/2
ANN+1 = (3hn - An—-1)/2
If the above values are calculated, the following results will be generated.
i=1,2,...,n
NA_Li = ANi
NA_Ri = ANi+1
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PIT

Fitting Algorithm

While the setting to AUTO-CTR, LINEAR is used for the fitting algorithm, which is

calculated as follow.

» Obtain ELi and ERi as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

» Use the data of the straight line connecting the two points of ELi and ERi to fill the
inside of the fitting range.

» Set the level of Ari of the data generated in the fitting to the noise level LNi.

Nofte

Due to being set to LINEAR, it is not possible to set the mask areas.

Noise Algorithm
Obtain the noise areas for measured waveform to the minimum level position of a before
the next channel in each channel.
When inside noise areas obtain at the left and right noise areas of each channel. outside
noise areas is applied.
When the number of WDM channels “n” is 1
Internally obtain the measurement resolution of SNi calculation trace and the value of
the noise measurement point NOISE AREA in accordance with the resolution, and then
obtain the values from the following equations.

NA_Ri =i + NOISE AREA

NA_Li =i - NOISE AREA

When the number of WDM channels “n” is 2 or more
i=1
NA_Li = xi - (ANi - ai)

NA_Ri =1Ni
i=2,3,...,n-1
NA_Li=2aN(@i-1)
NA_Ri =iNi
i=n
NA_Li=aN(i-1)

NA_Ri =2i + (Ai - AN(i -1))

Fitting Algorithm

While the setting to PIT, LINEAR is used for the fitting algorithm, which is calculated as

follows.

» Obtain ELi and ERi as the level (LOG) of each position of the noise areas NA_Li and
NA_Ri.

» Use the data of the straight line connecting the two points of ELi and ERi to fill the
inside of the fitting range.

» Set the level of i of the data generated in the fitting to the noise level LNi.

Nofte

Due to being set to LINEAR, it is not possible to set the mask areas

IM 735302-01E
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Setting of the Parameter “DUAL TRACE”

This function enables more precise analyses by measuring waveforms with different
measurement resolutions at trace A and trace B and also by performing measurements
with resolutions different in noise level from the signal level of each channel.
When “DUAL TRACE” is ON, targets for the analysis of each trace will be:

TRACE A: trace subject to channel detection

TRACE A: calculation traces Ai and Li

TRACE B: noise level LNi calculation trace

OUTPUT SLOPE Function
The parameter “OUTPUT SLOPE” provides a function to obtain the least square

approximation curve of channel peaks. This function makes it possible to measure gain
tilts. If “OUTPUT SLOPE” is set to ON, results will be displayed in the waveform display

section and in the analysis table.
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Items to be Displayed When DISPLAY is Set
ABSOLUTE

Results of analyses are displayed in absolute values.
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Explanations of display items

NO: Channel number
WAVELENGTH: Center wavelength of the channel
LEVEL: Level of the channel (peak level — noise level)

OFFSET WL:  Relative wavelength to the wavelength of the reference channel (REF)

OFFSET LVL: Relative level to the wavelength of the reference channel (REF)

SPACING: Wavelength spacing with the adjacent channel
LVL DIFF: Level difference from the adjacent channel
NOISE: Noise level of the channel

SNR: SNR value of the channel

* OFFSET WL/LVL is displayed when the parameter CH RELATION is “OFFSET.”

SPACING and LVL DIFF are displayed when the parameter CH RELATION is

“SPACING.”

* When ABSOLUTE and CH RELATION are OFFSET, it is possible either to set the
reference channel to the mode peak with the highest level or to set a mode peak that

will become the reference arbitrarily.
* When REF CH is HIGHEST

The WDM mode peak with the highest level shall be the reference. The wavelength
difference and level difference (LOG) compared to it shall be OFFSET WL and

OFFSET LVL of each WDM mode peak.
* When REF CH is ***

REF CHANNEL*** shall be the reference. The wavelength difference and level
difference (LOG) against it shall be OFFSET WL and OFFSET LVL of each WDM
mode peak. (If the ***th mode peak does not exist, the WDM mode peak on the

longest wavelength shall be the reference.)
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Appendix 4 Details of WDM Analysis Function

RELATIVE

Of the analytical results, wavelength values are displayed as relative values to the values

in the grid table.
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Explanations of display items

NO: Channel number

GRID WL: GRID wavelength of the channel
MEAS WL: Center wavelength of the channel

REL WL:  Relative wavelength to the GRID wavelengths of the channel
MEAS LVL: Level of the channel (peak level — noise level)

NOISE: Noise level of the channel
SNR: SNR value of the channel
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Appendix 4 Details of WDM Analysis Function

DRIFT(MEAS)

Wavelengths measured previously are used as references to display wavelength/level

changes (drifts).
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Explanations of display items

NO:
REF WL:

MEAS WL:
DIFF MAX (wavelength):

DIFF MIN (wavelength):
REF LVL:

MEAS WL:

DIFF MAX (level):

DIFF MIN (level):

Channel number

Reference wavelength of the channel

(previous wavelength measured)

Center wavelength of the channel

Maximum value of the relative wavelength to the reference
wavelength of the channel

Minimum value of the relative wavelength to the reference
wavelength of the channel

Reference level of the channel (previous measurement level)
Measurement level of the channel

Maximum value of the relative level to the reference level of
the channel

Minimum value of the relative level to the reference level of
the channel

Reference wavelength/level can be changed under the following conditions.

» Active trace waveform

data when MAX/MIN RESET is set by the parameter.

» The first waveform data measured when wavelength axes (SPAN WL/START WL/
STOP WL) were changed according to the measurement conditions.
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Appendix 4 Details of WDM Analysis Function

DRIFT(GRID)

Grid wavelengths are used as references to display wavelength/level changes (drifts).
Note that reference levels are previous measurement levels.
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Explanations of display items

NO:
GRID WL:
MEAS WL:

Channel number
Reference wavelength of the channel (grid wavelength)
Center wavelength of the channel

DIFF MAX (wavelength): Maximum value of the relative wavelength to the reference

DIFF MIN (wavelength):

REF LVL:
MEAS WL:

DIFF MAX (level):

DIFF MIN (level):

wavelength of the channel

Minimum value of the relative wavelength to the reference
wavelength of the channel

Reference level of the channel (previous measurement level)
Measurement level of the channel

Maximum value of the relative level to the reference level of the
channel

Minimum value of the relative level to the reference level of the
channel

» Absolute values and reference values to the GRID table are displayed. The GRID
table can be freely configured.
» Reference wavelengths/levels can be changed under the following conditions:
* When MAX/MIN RESET is set by the parameter, reset is performed by the active
trace waveform data.
* Reset is performed by the first waveform data that was measured when wavelength
axes (SPAN WL/START WL/STOP WL) were changed by measurement conditions.
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Appendix 5 Details of Optical Amplifier Analysis
Function

This function enables the analysis of gains and NF (noise figures) of optical fiber amplifiers.

Items to be analyzed

A Center wavelength of each channel. -> Center frequency during the frequency
mode.
LINi Signal optical power of each channel (after OFFSET compensation)

LOUTi Output optical power of each channel (after OFFSET compensation)
LASEi ASE power of each channel (after OFFSET compensation)

Rbi Measurement resolution of each channel
Gi Gain of each channel
Nfi NF of each channel

List of parameters
Related to channel detection

Parameter Default | Setting Range | Unit Description
THRESH 20.0 0.1t099.9 dB | Threshold value for channel detection.
MODE DIFF 3.0 0.0 t0 50.0 dB | Minimum value of the peak/bottom difference during channel detection
OFFSET(IN) 0.00 -99.99t099.99 | dB |Level offset value of signal optical power.
OFFSET(OUT) 0.00 -99.991t099.99 | dB |Level offset value of output optical power.
AUTO-FIX
ASE ALGO AUTO-FIX MAACJ'\.IFUO'?E::.:&X - | Selection of the algorithm for ASE level measurement.
MANUAL-CTR

Arange of waveform data for use in ASE level analysis is specified as a
range centering on channel wavelengths.

When A_ALGO is

FIT AREA 0.40nm |0.01to 10.00nm| nm |- AUTO-FIX: "AUTO"

* MANUAL-FIX: ****

* AUTO-CTR: "Between Ch"

* MANUAL-CTR: "Between Ch"

Of the waveform data, specify the signal optical spectrum range for
masking, which centers on the channel wavelength.
When A_ALGO is
* AUTO-FIX:
* MANUAL-FIX
When F_ALGO is LINEAR: "-"
MASK AREA 0.20nm |0.01to 10.00nm| nm Other cases: input of parameter value.
* AUTOL-CTR: -
* MANUAL-CTR
When F_ALGO is LINEAR: "-"
Other cases: input of parameter value.
Apply the limiter during input to ensure FITTING AREA is MASK AREA or

more.
LINEAR
GAUSS
FITTINGALGO| LINEAR | LORENZ - | Selection of the fitting algorithm for obtaining ASE levels
3RD POLY 9ag 9
4TH POLY
5TH POLY
POINT ON/OFF for the function to display data range used for fitting in the
DISPLAY ON ON/OFF " | waveform window.
Set the method for calculating the measurement resolution RBi of each
MEASURED channel.
RES BW MEASURED 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 component is included in computation of the NF value.
SHOT NOISE ON ON/OFF - | ON: Shot Noise component included in computation of the NF value.
OFF: Shot Noise component not included in computation of the NF value.
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Appendix 5 Details of Optical Amplifier Analysis Function

Algorithm for analysis

1

Apply the WDM analysis to the signal optical waveform data of TRACE A to perform

channel detection. Note, however, that the parameter DISPLAY MASK is not used.

Obtain the center wavelength i of each channel and signal optical level LIN’i of

TRACE A optical signal.

Obtain the output optical level LOUT'i of each channel from the output optical

waveform data of TRACE B.

Obtain LINi and LOUTI, which are generated by compensating OFFSET(IN,OUT) for

signal optical level and output optical level, respectively.

According to the setting of the parameter ASE ALGO, determine fitting area and mask

area for performing the ASE fitting.

Set the method for calculating the measurement resolution RBi of each channel.

* 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.

Remove the signal optical SE elements contained in the output optical spectrum in the

following order and write the result into TRACE C.

+ Obtain levels (linear) on both sides of the channel of the fitting area that was
obtained in 5.

» Use the obtained levels on both sides to obtain the provisional ASE level LB’i via
the linear interpolation.

» Obtain LBi, which is generated by compensating OFFSET(OUT) for the provisional
ASE level LB'i.

» Obtain the provisional gain G’l using the following equation.
G’i=(LOUTi - LBi)/LINi

« Multiply the TRACE A data (linear) by the provisional gain G’l and subtract the
result from the TRACE B data (linear). Then, write the result into TRACE C.

In the TRACE C data (linear) generated in 7, perform a fitting according to the settings

of the parameter FITTING ALGO and create the estimated ASE spectrum in TRACE

C. The data for use in the fitting is from the range of the center wavelength of each

channel £ FIT AREA to the range of MASK AREA. Obtain the level at 2i in TRACE

C as the ASE level LASE’l (linear). Then, obtain LASEI, which is generated by

compensating OFFSET (OUT) for it.

Calculate gain G and NF (linear) from the following equations.
Gain G

Gi = (LOUTI — LASEI)/LINi

NF value (during the air wavelength mode)

o N(ui)? o a® | LASEi, 1 :
NFi = h(x 22 X % X TIJ'F (SHOT NOISE parameter:ON)

NOw? | %2 | LASEi

NFi=1%c XRBi* G

(SHOT NOISE parameter:OFF)

NF value (during the vacuum wavelength mode)

1 A LASEi, 1 .
NFi = h X 2 X RBi X =G + G (SHOT NOISE parameter:ON)

1 M  LASEi

NFi= 1y *RBi* G

(SHOT NOISE parameter:OFF)

N(i): Refraction index of the air
C: Speed of light in the vacuum 2.99792458x10%[m/s]
h: Planck’s constant 6.6260755x10™*[J+s]

Perform LOG conversion for Nfi, Gi, and LASEi.
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Appendix 5 Details of Optical Amplifier Analysis Function

Automatic Parameter Setting Function

The AQ6370B provides a fit area/mask area automatic setting function.

AUTO-FIX

ASE algorithm
The fitting algorithm is LINEAR.
Since the algorithm is LINEAR, the mask area setting will not be required.
Obtain the left and right fit areas (NA_Ri, NA_Li) of each channel by using the number of
detected channels as follows.
When the number of channels “n” is 1
Internally obtain the measurement resolution of trace B and the value of the noise
measurement point NOISE AREA in accordance with the resolution, and obtain the fit
areas from the following equations.

NA_Ri =i + NOISE AREA

NA_Li =i - NOISE AREA

When the number of channels “n” is 2 or more
Obtain the channel spacing (spacing of Ai) of each channel. Set the minimum spacing to
SPACING and also use the following to obtain the NOISE AREA.

NA_Ri =2i + NOISE AREA (i=1,2,...,n)

NA_Li =i - NOISE AREA (i=1,2,...,n)

AUTO-CTR

ASE algorithm
The fitting algorithm is LINEAR.
Since the algorithm is LINEAR, the mask area setting will not be required.
Obtain the left and right fit areas (NA_Ri, NA_Li) of each channel by using the number
of detected channels as follows (center points between channels are treated as NA_Ri,
NA_Li.)
When the number of channels “n” is 1
Internally obtain the measurement resolution of trace B and the value of the noise
measurement point NOISE AREA in accordance with the resolution, and obtain the fit
areas from the following equations.

NA_Ri =i + NOISE AREA

NA_Li =i - NOISE AREA

When the number of channels “n” is 2 or more
AN1T = (31 - 12)/2

i=2,3,...,n
AN = (hi + ri1)/2
ANNn+1 = (3% - An-1)/2

Perform the calculations.

i=1,2,...n
NA_Li = ANi
NA_Ri = ANi+1
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Appendix 6  Details of Optical Filter Analysis
Function

FILTER PEAK Analysis Function
This function enables the collective analysis of measured waveforms of optical filters via
multiple parameters.
It can be used for filter analysis only if the number of modes is one. Items and algorithms
for analysis are the same as in the AQ6317 series.

Items for analysis

PEAK LVL: Peak level

PEAK WL: Peak wavelength

CENTER WL: Center wavelength

SPECTRUM WIDTH: Wavelength width at threshold value TH
RIPPLE WIDTH: Ripple width

CROSS TALK: Cross talk
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Appendix 6 Details of Optical Filter Analysis Function

List of Parameters

Item Parameter Default Setting Range | Unit Description
PEAK LEVEL SW ON ON or OFF - | ON/OFF switchover of display.
PEAL WL SW ON ON or OFF - | ON/OFF switchover of display.
SW ON ON or OFF - | ON/OFF switchover of display
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS = | width.
THRESH : 3.00 Threshold value for channel detection.
THRESH LVL RMS : 3.00 0.1t050.0 dB Valid only when ALGO is THRESH.
THRESH : 1.00 Multiplying factor.
CENTER WL K RMS : - 10010 10.00 " | Valid only when ALGO is THRESH.
. Whether “half of maximum point” is set
MODE FIT ;TARSES_H - OFF ON or OFF - | to the mode peak or not.
’ Valid only when ALGO is THRESH.
. Minimum value of the peak/bottom dif-
MODE DIFF ;TARSESH -3.00 0.0 to 50.0 dB |ference during channel detection.
’ Valid only when ALGO is THRESH.
SW ON ON or OFF - | ON/OFF switchover of display.
THRESH Selection of algorithm for spectrum
ALGO THRESH RMS ~ | width.
THRESH : 3.00 .
SPECTRUM THRESH LVL]| RMS : 3.00 0.1to 50.0 dB | Threshold for channel detection.
WIDTH < THRESH 1 1.00[ o\ o [ Muttiplying factor.
RMS : - ' ’ Valid only when ALGO is THRESH.
. Whether “half of maximum point” is set
MODE FIT ;TEES_H - OFF ON or OFF - | to the mode peak or not.
’ Valid only when ALGO is THRESH.
. Minimum value of the peak/bottom dif-
?VTIE‘I(':I-II-RUM MODE DIFF ;TAIEES_H $3.00 0.0to 50.0 dB |ference during channel detection.
’ Valid only when ALGO is THRESH.
SW ON ON or OFF - | ON/OFF switchover of display.
RIPPLE THRESH LVL| 3 0.1 to 50.0 dB | Threshold value for channel detection.
WIDTH o .
MODE DIFF [0.5 0.000 t0 50.000 | B | Minimum value of the peak/bottom dif-
ference during channel detection.
SW ON ON or OFF - | ON/OFF switchover of display.
THRESH . .
ALGO THRESH PK LVL ) \?Vcia(;:::tlon of algorithm for spectrum
GRID ’
THRESH : 3.00 )
. Threshold value for channel detection.
THRESH LVL PK LVL - - 0110500 B Valid only when ALGO is THRESH.
GRID : -
THRESH :1.00 Multiplying factor.
K PKLVL:- 1.00t010.00 " | Valid only when ALGO is THRESH.
CROSS TALK GRID: -
THRESH : OFF Whether “half of maximum point” is set
MODE FIT |PKLVL:- ON or OFF - | to the mode peak or not.
GRID : - Valid only when ALGO is THRESH.
THRESH : 3.00 Minimum value of the peak/bottom dif-
MODE DIFF | PKLVL: - 0.0 to 50.0 - | ference during channel detection.
GRID : - Valid only when ALGO is THRESH.
CH SPACE [0.4 0.00 to 50.00 nm | Setting of channel spacing
SEARCH Setting of the analysis range.
ARea |20 0.011010.00 "M | Valid only when ALGO is GRID.
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Details of Analyses

(1)PEAK LVL o\pEAK WL
w
LA AL
(t;)RlPPl.E'y [ U /
WIDTH TH[dB]
(5)CROSS
(5)CROSS TALK
TALK
' (4)SPEC WD _
L A
/ \
(3)MEAN WL
1‘ Acs [nm] 1 Acs [nm] '1
(1) Peak level (PEAK LVL): value of the level at the waveform peak position
(2) Peak wavelength (PEAK WL):  value of the wavelength at the waveform peak
position
(3) Center wavelength (MEAN WL): value of the center wavelength at the threshold
value TH

(4) Spectrum width (SPEC WD): spectrum width at the threshold value TH
(5) Cross talk (CRS TALK)
In the case of THRESH / PEAK LV algorithms
Obtain the value of the level on the reference wavelength (MEAN WL for THRESH
and PEAK WL for PEAK LV). Also, obtain the value of the level at the wavelength
which is +ACH SPACE[nm] away from the reference wavelength. Then, set the
difference in level value between the two to the cross talk.
In the case of ITU-T algorithms
Set the ITU-T grid wavelength, which is nearest to the peak wavelength, to the
reference wavelength. Set the difference between the bottom level within the range
of the reference wavelength £ASEARCH AREA[nm] and the peak level within the
range of the position £ACH SPACE[nm] away from the reference wavelength +
ASEARCH AREA[nm] to the cross talk.
(6) Ripple width (RIPPLE WD): Perform a spectrum width search. Set the value of
the peak level — bottom level within the obtained
spectrum width to the ripple width.

Note

¢ Unless the parameter “MODE DIFF” is set to a value smaller than uneven portions of a
waveform regarded as a ripple, RIPPLE = 0 will result.
¢ RIPPLE = 0 if the parameter setting is “THRESH” < “MODE DIFF”
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Appendix 6 Details of Optical Filter Analysis Function

FILTER BOTTOM Analysis Function

This function enables the collective analysis of multiple parameters via the measured
waveforms of optical filters.

It is used for filter analysis if the number of modes is one. Items and algorithms for
analysis are the same as in the AQ6317 series.

Items for analysis

BOTTOM LVL: Bottom level
BOTTOM WL: Bottom wavelength
CENTER WL:  Center wavelength

NOTCH WIDTH: Notch width
CROSS TALK: Cross talk

List of parameters

Item Parameter Default | Setting Range | Unit Description
BOTTOM LEVEL | SW ON ON or OFF - | ON/OFF switchover of display.
BOTTOM WL SwW ON ON or OFF - | ON/OFF switchover of display.
SW ON ON or OFF - ON/OFF switchover of display.
PEAK Selection of algorithm for spectrum
ALGO BOTTOM | goTTOM T | width.
CENTER WL
THRESH LVL | 3 0.1 10 50.0 dB Threshold value for channel
detection.
MODE DIFF |3 0.0 o0 50.0 dB Mlnlmum valug of the peak/bottqm
difference during channel detection.
NOTCH SW ON ON or OFF - ON/OFF switchover of display.
ALGO BOTTOM PEAK BOTTOM - \?Vi;?r?tlon of algorithm for spectrum
Threshold value for channel
WIDTH THRESH LVL |3 0.1t0 50.0 dB detection.
Minimum value of the peak/bottom
MODE DIFF |3 0.0 to 50.0 dB | difference during channel detection.
Valid only when ALGO is THRESH.
SW ON ON or OFF - ON/OFF switchover of display.
PEAK BOTTOM Selection of algorithm for spectrum
ALGO BOTTOM |BOTTOM_LVL | - |5 9 P
- width.
GRID
Threshold value for channel
detection.
CROSS TALK | |RESHLVL|3 0-1t050.0 9B | Valid when ALGO is PEAK/
BOTTOM.
Multiplying factor.
MODE DIFF 3 0010500 " | valid only when ALGO is THRESH.
CHSPACE |04 0.0 to 50.00 nm | Setting of channel spacing.
SEARCH Setting of the range of analysis.
AREA 0.01 0.01t010.00 | nm |/ 14 only when ALGO is GRID.
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Appendix 6 Details of Optical Filter Analysis Function

Details of Analysis

Acs [nm] Acs [nm]
5)CROSS
5)CROSS (4)NOTCH WD (
TALK TALK
(3)MEAN WL
TH[dB]
© \J

Y
(1)BOTTOM LVL (2)BOTTOM WL

(1) Bottom level (BTM LVL):

(2) Bottom wavelength (BTM WL):
(3) Center wavelength (MEAN WL):

(4) Notch width (NOTCH WD):

(5) Cross talk (CRS TALK)
In the case of PEAK /BOTTOM / BOTTOM LV algorithms
Obtain the level value at the reference wavelength (MEAN WL for PEAK/BOTTOM,
BOTTOM WL for BOTTOM LV). Also, obtain the level value at the wavelength
which is +2CH SPACE[nm] away from the reference wavelength. Then, set the
difference in level value between the two to the cross talk.

In the case of ITU-T algorithms

Value of level at the waveform bottom position
Value of wavelength at the waveform bottom

position

Value of center wavelength at the threshold value

TH

Notch width at the threshold value TH

Set the ITU-T grid wavelength, which is nearest the bottom wavelength, to the
reference wavelength. Set the difference between the peak level within the range
of the reference wavelength £ASEARCH AREA[nm] and the bottom level within
the range of the position +.CH SPACE[nm] away from the reference wavelength +
LSEARCH AREA[nm] to the cross talk.
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Appendix 6 Details of Optical Filter Analysis Function

WDM FILTER PEAK Analysis Function
This function enables the collective analysis of multiple items for each channel via the
measured waveforms of multi-channel optical filters.
It also enables filter analysis for multi-mode waveforms, which is different from FILTER
PEAK analysis.

Items for analysis

Item for Analysis Description

Nominal Wavelength Reference wavelength/frequency of each channel.

Peak Wavelength / Level Peak wavelength/frequency and level of each channel.

xdB Width / Center Wavelength xdB width of each channel and its center wavelength/frequency.

xdB stop-band Wavelength width/frequency width across xdB of each channel.

xdB pass-band Pass band xdB from the bottom within the test band of each
channel.

Ripple Max-min level (flatness) within the test band of each channel.

Cross Talk Difference in level from the position xnm away from each
channel.

List of Parameters

Item Parameter Default Setting Range Unit
PEAK / MEAN /
ALGORHYTHM MEAN GRID/ GRID FIT
Channel Detection, — [\;opE pIFF 3 0.1t050.0 dB
Nominal Wavelength
THRESH 20 0.1t099.9 dB
TEST BAND 0.1 0.001t09.999 |[nm
Peak Wavelength/ SW ON ON/ OFF B
Level
XdB Width SwW ON ON / OFF -
Center Wavelength THRESH 3 0.11t0 50.0 dB
SwW ON ON / OFF -
XdB stop-band
THRESH LVL -10 -90.00 to 30.00 | dB
SwW ON ON / OFF -
THRESH 3.0 0.1 to 50.0 dB
XdB pass-band °
0.011t099.99/
TEST BAND 0.20/25.0 1010 999.9 nm / GHz
SwW ON ON / OFF -
Ripple 0.01 t0 99.99 /
TEST BAND 0.20/25.0 1010 9999 nm / GHz
SwW ON ON / OFF -
0.011t099.99/
Cross Talk SPACING 0.80/100.0 1010 9999 nm / GHz
0.011t099.99/
TEST BAND 0.20/25.0 10109999 nm / GHz
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Appendix 6 Details of Optical Filter Analysis Function

Algorithms for analysis

Channel Detection, Nominal Wavelength
Parameter

THRESH
MODE DIFF
ALGO

TEST BAND

Procedure

PEAK
e Channel:

* Reference wavelength:
« Peak wavelength/level:

MEAN
e Channel:

* Reference wavelength:
« Peak wavelength/level:

GRID FIT
e Channel:

» Reference wavelength:
» Peak wavelength/level:

GRID
e Channel:

» Reference wavelength:
» Peak wavelength/level:

Each mode peak detected via a mode search

(Except for the mode peaks at levels which are lower than
the mode at the highest level by THRESH[dB] or less.)
Wavelength of each mode peak.

Wavelength and level of each mode peak.

Each mode peak detected via a mode search

(Except for the mode peaks at levels which are lower than
the mode at the highest level by THRESH[dB] or less.)

3 dB center wavelength at each mode peak.

Wavelength and level of each mode peak.

Modes within the range of GRID wavelength + (TEST
BAND/2) among the mode peaks detected via a mode
search (except for the mode peaks at levels which are
lower than the mode at the highest level by THRESH[dB]
or less).

If the number of relevant modes in one GRID is more than
one, only the mode at the highest level will be regarded as
the channel.

GRID wavelength nearest to each channel.

Wavelength and level of the mode peak of each channel.

A mode search shall not be performed. All GRID
wavelengths within the range of analysis shall be the
channels.

GRID wavelength of each channel.

Peak wavelength and peak level within the range of GRID
wavelength + (TEST BAND/2) of each channel.
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Appendix 6 Details of Optical Filter Analysis Function

PEAK LVL/PEAK WL
Parameter

THRESH

MODE DIFF

Procedure

» Apply WDM analysis to the waveform data of an active trace and perform channel
detection. Note that the parameter DISPLAY MASK is not used.

» Obtain the mode peak wavelength (PEAK WL) of each channel of the active trace and
its signal optical level (PEAK LVL).

XdB Width
B Width
Peak Level ‘Xd Id!
\ Port A
o
i=A
°
>
(]
|
,,,,,,,,,,, ’ T __-PortB
| - Center Wavelength
Wavelength
Parameter
THRESH
Procedure

Obtain the width (xdB_Width), which is below the peak level LPi of each channel by the
parameter THRESH_LEVEL both on the left and on the right, and its center wavelength.
The algorithm for analysis is the same as the algorithm THRESH of the spectrum width.
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Appendix 6 Details of Optical Filter Analysis Function

XdB stop band

xdB stop-band
xd /\
o
hoA
©
>
Q
|
A Wavelength
nominal wavelength
Parameter
THRESH
Procedure

Obtain the width (xdB_stop-band) that centers on the reference wavelength i of each

channel and that is located below by the parameter THRESH_LEVEL both on the left
and on the right.

XdB pass-band

Test Band
h Mmlmun}\_\l_evel Port A
in Test Band
S,
° JL
>
(1
.
S S e / VVVVVVV __PortB
"I xdB Passband
i Wavelength
nominal wavelength
Parameter
THRESH
TEST BAND
Procedure

» Perform the bottom search within the range of parameter Test_Band/2 by centering on
reference wavelength Ai of each channel and obtain the bottom level (LBi).

» Obtain the width (xdB_pass-band) that is below the bottom level LBi obtained in the
above procedure by the parameter THRESH _LEVEL.
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Ripple
Test Band
Maximum Level N X
in Test Band Ripple |
NY— | Port A
in Test E‘gnd
= ] |
k=
o
>
o
i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Port B
A Wavelength
nominal wavelength
Parameter
TEST BAND
Procedure

» Perform the peak search and bottom search within the range of parameter
Test_Band/2 by centering on the reference wavelength i of each channel, and obtain
the peak level (LP’i) and the bottom level (LB’i).

» Use the peak level (LP’i) and bottom level (LB’i) obtained in the above procedure to
obtain the ripple from the following equation:

Ripple = LP’i - LB’i
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Appendix 6 Details of Optical Filter Analysis Function

Cross Talk

Test Band Minimum Level

> in Test Band
N Port A
o Cross{Talk(L Cross Talk(R)
3
2 Maximum Level
in Tegt Band
‘ r\\"'a /,»’ 1\
,,,,,,, /V S AT g “__-PortB
Test Band
Spacing Ai Spacing Wavelength
nominal wavelength
Parameter
SPACING
TEST BAND
Procedure

» Perform a bottom search within the range of parameter Test_Band/2 while centering
on reference wavelength (ri) of each channel and obtain the bottom level (LBi).

» Perform a peak search within the range of parameter Test_Band/2 while centering on
the point (2i-ASP) that is obtained by subtracting the parameter SPACING from the
reference wavelength Ai of each channel. Then, obtain the peak level (LPLi).

» Perform a peak search within the range of parameter Test_Band/2 while centering on
the point (Ai+ASP) that is obtained by adding the parameter SPACING to the reference
wavelength Ai of each channel. Then, obtain the peak level (LPRi).

» Use the values obtained in the above procedure to obtain the left and right cross talks
(XTLi, XTRi) of each channel from the following equations:

XTLi = Lbi — LPLi
XTRi = Lbi - LPRi
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Appendix 6 Details of Optical Filter Analysis Function

WDM FILTER BOTTOM Analysis Function
This function enables the collective analysis of multiple items of each channel via the
measured waveforms of multi-channel optical filters.
It also enables filter analysis for multi-mode waveforms, which is different from the
FILTER BOTTOM analysis.

Items for analysis

Item for Analysis Description

Nominal Wavelength Reference wavelength/frequency of each channel.

Bottom Wavelength / Level Peak wavelength/frequency and level of each channel

xdB Notch Width / xdB notch width of each channel and its center wavelength/

Center Wavelength frequency.

xdB stop-band Wavelength width / frequency width across xdB of each channel.

xdB Elimination band Elimination band that is xdB from the bottom within the test band of
each channel.

6Ripple Max-min level (flatness) within the test band of each channe.

Cross Talk Difference in level between the positions that are xnm away in each
channel.

List of Parameters

Item Parameter Default Setting Range Unit
PEAK / NOTCH(P)/ NOTCH(B)
ALGORHYTHM | NOTCH(B) /GRID / GRID FIT -
Channel Detection,
Nominal Wavelength MODE DIFF 3.0 0.1 t0 50.0 dB
THRESH 20.0 0.1t099.9 dB
TEST BAND 0.100 0.001 to 9.999 nm
Bottom
Wavelength/Level SW ON ON/OFF .
SW ON ON / OFF -
XdB Width
Center Wavelength ALGORHYTHM | NOTCH(B) | NOTCH(P)/ NOTCH(B) -
THRESH 3.0 0.1 t0 50.0 dB
SW ON ON / OFF -
XdB stop-band
THRESH -10.000 -90.000 to 30.000 dB
SW ON ON / OFF -
XdB Elimination ban | rHRESH 3.0 0.110 50.0 dB
TEST BAND 0.20/25.0 |0.011099.99/1.0 to 999.9 nm / GHz
SW ON ON / OFF -
Ripple
TEST BAND 0.20/25.0 {0.011t099.99/1.0 to 999.9 nm / GHz
SW ON ON / OFF -
Cross Talk SPACING 0.80/100.0|0.01 t0 99.99/ 1.0 to 999.9 nm / GHz
TEST BAND 0.20/25.0 |0.011t099.99/1.0 to 999.9 nm / GHz
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Appendix 6 Details of Optical Filter Analysis Function

Algorithm for analysis

NOMINAL WAVELENGTH

Parameter
ALGO
MODE DIFF
THRESH
TEST BAND

Procedure
« BOTTOM
Channel:

Reference wavelength:

Bottom wavelength/level:

+ NOTCH(B)
Channel:

Reference wavelength:

Bottom wavelength/level:

* NOTCH(P)
Channel:

Reference wavelength:

Bottom wavelength/level:

- GRIDFIT
Channel:

Reference wavelength:

Bottom wavelength/level:

- GRID
Channel:

Reference wavelength:
Peak wavelength/level:

Each mode bottom detected by a mode search

(Except for the mode bottoms at levels which are above
the mode at the lowest level by THRESH[dB] or more.)
Wavelength of each mode bottom.

Wavelength/level of each mode bottom.

Wach mode bottom detected by a mode search
(Except for the mode bottoms at levels which are above
the mode at the lowest level by THRESH[dB] or more.)
3dB-center wavelength with each mode bottom as the
reference (ALGO=BOTTOM).

Wavelength and level of each mode peak.

Each mode peak detected by a mode search

(Except for the mode bottoms at levels which are above
the mode at the lowest level by THRESH[dB] or more.)
3dB-center wavelength with each mode bottom as the
reference (ALGO=PEAK).

Wavelength and level of each mode bottom.

Modes within the range of GRID wavelength + (TEST
BAND/2) among the mode bottoms detected via a
mode search (except for the mode bottoms at levels
which are higher than the mode at the lowest level by
THRESH[dB] or more).

If the number of relevant modes in one GRID is more
than one, only the mode at the lowest level will be
regarded as the channel.

GRID wavelength nearest to each channel.
Wavelength and level of the mode bottom of each
channel.

A mode search shall not be performed. All the GRID
wavelengths within the range of analysis shall be the
channels.

GRID wavelength of each channel.

Bottom wavelength and bottom level within the range of
GRID wavelength + (TEST BAND/2) of each channel.
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IM 735302-01E

BOTTOM WL / BOTTOM LVL

Parameter
THRESH
MODE DIFF

Procedure

LBi.

XdB_NOTCH_WIDTH/CENTER WAVELENGTH

Parameter
ALGO

Procedure

According to the settings of the parameter ALGO, obtain the xdB notch width
(xdB_Notch_Width) of each channel and its center wavelength/frequency

(Center_Wavelength).
NOTCH(B)

Level [dB]

\ /

7 Bottom Level

\v4

Center Wavelength

Obtain the width (xdB_Notch_Width) between the two points, which are above the bottom

Wavelength

Obtain the wavelength 1’i of the mode bottom of each channel and its signal optical level

level of each channel by the parameter THRESH_LEVEL, and its center wavelength

(Center_Wavelength).

NOTCH(P)
Level peak
between g A1 and i
fffff o \ -
\\
\\
1
\
\
|
\
) 1
= x
T
o \
- \
\
\
!
\\
/
Mode Bottom \\ J/
Ai-1
I Mode Bottom Mode Bottom
M Ai1
Center Wavelength Wavelength

Obtain the width (xdB_Notch_Width) between the two points, which are below the higher
point of either the left peak level or the right peak level of each channel by the parameter

THRESH_LEVEL, and its center wavelength/frequency (Center_Wavelength).
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Appendix 6 Details of Optical Filter Analysis Function
XdB_STOP-BAND

A - " PortB

)

=

°

>

(]

-
xd Port A

xdB sFop-band
Ad Wavelength
nominal wavelength
Parameter
THRESH

Procedure

Obtain the width (xdB_stop-Band) that centers on the nominal wavelength i of each
channel and that is located below by the parameter THRESH_LEVEL both on the left

and on the right.

XdB_ELIMINATION BAND

T ~ " PortB

\
"\ xdB Elimnati /
band \ /

o
S
3 xdB
@ \ i
- \ ]
l Maximum Level
/ v4 in Test Band Port A
\ // i //
\/ \/
Test!Band
Ad
Wavelength

nominal wavelength

Parameter
THRESH
TEST BAND
Procedure
Perform the peak search within the range of the parameter Test_Band/2 by centering
on the nominal wavelength i of a channel and obtain the peak level (LPi).
Obtain the width (xdB_Elimination_Wavelength) that is above the peak level LPi
obtained in the above procedure by the parameter THRESH_LEVEL both on the left

and on the right.
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RIPPLE

) \ |
3 1 |
T l /
A Test Band { j
9 ) J
J > Maximum Level Port A
/ i (o]
‘ ~ e |r: Te/st Ea/nd
1 Ripple | /
Jame s /
\/Minimum Leve v \/
in Test Band
Py Wavelength

nominal wavelength

Parameter
TEST BAND

Procedure
» Perform the peak search and bottom search within the range of parameter
Test_Band/2 by centering on reference wavelength i of each channel, and obtain the
peak level (LP’i) and the bottom level (LB’i).
» Use the peak level (LP’i)and bottom level (LB’i) obtained in the above procedure to
obtain the ripple (Ripple) from the following equation:
Ripple = LP’i = LB’i
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CROOS TALK
Test Band
"~ T PortB
3 !
| | Minimum Level

o Talk(L)| | in Test Band
h=A | i i

= i Cross Talk(R) |

S ? | ]

Q i ! It

- / TestiBand { /

// » \‘l //
~ V4 3 \\ /"\_// Port A
i /
\\,//
Maximum Level
in Test Band
I
Spacing MA Spacing > Wavelength
nominal wavelength
Parameter
SPACING
TEST BAND

Procedure

» Perform a peak search within the range of parameter Test_Band/2 while centering on
the reference wavelength i of each channel and obtain the peak level (LP”i).

» Perform a bottom search within the range of parameter Test_Band/2 while centering
on the point (ri-ASP) that is obtained by subtracting the parameter SPACING from the
reference wavelength Ai of each channel. Then, obtain the bottom level (LPLi).

» Perform the bottom search within the range of parameter Test_Band/2 while centering
on the point (Li+ASP) that is obtained by subtracting the parameter SPACING from the
reference wavelength Ai of each channel. Then, obtain the bottom level (LPRi).

» Use the values obtained in the above procedures to obtain the left and right cross
talks (XTLi, XTRi) of each channel from the following equations:

XTLi = LP”i - LPLi
XTRi = LP”i - LPRIi
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Appendix 7 Soft Key Tree Diagram

The following is an overview of the instrument's menus.
Some menus are omitted.

SWEEP
Auto sweep (5.1, 10.5)
™" |— Repeat sweep (5.12-5.14, 5.17, 7.11)
Single sweep (5.12-5.14, 5.17)
Sweep stop (5.12, 5.14)
- Segment measuring (5.12)
BT L — Segment unit setting (5.12)
%EEEON Sweep between line markers (5.13)
Sweep interval setting (5.12)
CENTER
m— Center wavelength (frequency) setting (5.5, 7.11)
Measurement start wavelength (frequency) setting (5.5, 5.6)
Measurement stop wavelength (frequency) setting (5.5, 5.6)
Setting peak wavelength (frequency) as the center wavelength
(frequency) (2.2, 5.5)
[T Setting THRESH 3 dB center wavelength (frequency) of measured waveform
to center wavelength (frequency) (2.2, 5.5)
" &= o For each sweep, setting the peak wavelength (frequency) as the center
wavelength (frequency) (5.5)
Setting the current waveform display scale as the measurement scale
for the next sweep (2.2, 5.5)
SPAN

Measurement sweep width setting (5.6, 7.11)

Measurement start wavelength (frequency) setting (5.5, 5.6)

Measurement stop wavelength (frequency) setting (5.5, 5.6)

>
o
T

Setting the sweep width as six times the RMS 20 dB width
of the active trace measurement waveform (2.2,5.6)

0 nm sweep screen range measurement time setting (7.11)

xipuaddy

Setting the current waveform display scale
as the measurement scale for the next sweep (2.2, 5.5)
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LEVEL

LEVEL (1/2) LEVEL (2/2)
] 11
] =112
l:l EECEETZ.ZGB 13
] 14
| 15
L] 16

0 NOoO O~ ON -

10
11
12
13
14
15
16

RETURN > [rorE 2=

Reference level setting (2.5, 5.1, 5.4, 7.12)

LOG scale setting (5.2, 5.4)

Linear scale setting (5.2, 5.4)

Linear scale bottom settings (5.2)

Setting the peak level to the reference level (2.2, 5.4)
Automatic setting of reference level (5.4)

Vertical axis units setting (5.2)

Vertical axis setting (5.2)

8-1 Setting the number of vertical axis divisions (5.2)
8-2  Reference level screen position setting (5.2)
Setting subscale to LOG (5.3)

Setting subscale to LINEAR (5.3)

Setting subscale to dB/km (5.3)

Setting subscale to % (5.3)

Linear subscale bottom setting or offset level settting for LOG (5.3)
Optical fiber length setting (5.3)

Automatic scaling of subscale (5.3)

Position settings in the reference level subscale (5.3)
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SETUP

SETUP (1/2)
|
2 ORM/BUTO

—

Measurement resolution setting (5.7, 7.11, 10.5)
Measurement sensitivity, CHOP mode settings (5.9)
2.1 CHOP mode setting (5.9)
Averaging times setting (5.10)
Automatic sampling points setting (5.7, 5.8)
Manual sampling points setting (5.8)
Sampling interval setting (5.8)
Setting the measured wavelength to air/vacuum (5.2)
Horizontal axis units setting (5.2)
Pulse light measurement settings (5.14, 5.15)
9-1 Pulse light measurement OFF (5.14)
9-2  Peak hold time setting (5.14)
9-3  External trigger mode setting (5.15)
10  Trigger condition settings (5.15)
10-1 Edge setting (5.15)
10-2 Delay setting (2.2, 5.15)
11 Synchronous sweep (5.15-5.17)
12 Resolution correction function ON/OFF (5.7)

N =

© 0 N 0o~ W
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Appendix 7 Soft Key Tree Diagram

ZOOM

DISPLAY

Zoom display span setting (6.1)
Zoom display start point setting (6.1)

Zoom display stop point setting (6.1)

Setting the peak wavelength to the center wavelength
of zoom display (2.2, 6.1)

Overview display position setting (6.1)

smT— Overview size setting (6.1)

Display scale initialization (6.1)

& oM

UP I

I

T
5

A3
n
q 3
c
3 o
2

[ReTuRN

1 Normal display (6.9)
2 Split display (6.9)
2-1 Display position setting
2-2  Display position fixing
3 Label setting (4.3)
4 Noise mask setting (2.3, 6.10)
5 Mask method setting (6.10)
6 Trace clearing (6.11)

Zoom display center wavelength (frequency) setting (6.1, 7.12)
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TRACE (MORE 1/2)

[c=a-B L 1Ny

LIN MATH
F=C+DALIM)

F=c+D LIy

[F=p-c LNy

[F=n+e LNy

[o=c-F L1y

THRESH
2048

AREA

F1TTING
GO
GALISS)

TRacE L1sT

Active trace setting (5.11, 6.2-6.7, 7.8, 7.9)

Show/hide active trace setting (5.11, 6.2-6.7, 7.8, 7.9)
Setting write mode on the active trace (5.11, 6.2, 7.8, 7.9)
Setting fixed mode on the active trace (6.2, 7.8, 7.9)
Setting MAX/MIN hold mode on the active trace (6.3)
Active trace sweep average setting(6.4)

Trace-to-trace calculation settings (trace C, F, G only) (6.5-6.7, 7.9)
7-1 LOG based between-trace calculation (6.5, 7.9)
7-2  LIN based between-trace calculation (6.5)

7-3  Trace normalization (trace G only) (6.5, 6.6)

7-4  Trace curve fitting (trace G only) (6.5, 6.7)

7-5  Trace peak curve fitting (trace G only) (6.5, 6.7)

8 Trace conditions list display (6.11)

>
o
T

~NOoO bR~ ON -

xipuaddy

IM 735302-01E App-53



Appendix 7 Soft Key Tree Diagram

TRACE(MORE 2/2)

1 Copy trace (6.11)
1-1 Copy source trace setting (6.11)
1-2  Copy target trace setting (6.11)
1-3  Execute copy (6.11)

2 Trace clearing (6.11)
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MARKER

HARKER

SCENTER

MARKER
5ZO0M CTR

MARKER
SREF LeEveL

AL MARKER
cLEAR

MoRE L/3

SLOGD\IO')O'I A WON -

-
N =

13

K K3 o E
£ H i n
2 E n a4
2 2 4 2
m m B m
2 a B

!
P

1 MARKER 1 D1SPLAY 12
OFF el OFFSET

2 Famces_2 T tegarel 43
OFF el 8 JoFF e

3 (e e
& oM W THz

4 (e prpeena ] g
N o

5 <MKR’ Li-l2 {_ gggﬁc%;:ﬁ\+ 16

9

OFF I
6 <1_ 10 ‘

L1NE_MaRKER]

ALL CLEAR 11

MeRKER LIST]
PRINT

17

~

-t

MARKER MARKER

Hore 2.3

Moving marker display ON/OFF (6.8)

Setting moving markers to fixed markers (6.8, 6.12)

Clearing fixed markers (6.8, 6.12)

Setting the moving marker wavelength (frequency) to measurement center (2.2, 5.5,
6.8
Setting the moving marker wavelength (frequency) to display scale center (2.2, 6.8)
Setting the moving marker level to reference level (2.2, 5.4, 6.8)

Clear all displayed moving and fixed markers (6.8, 6.12)

Line markers ON/OFF (6.8)

Setting the measurement span to between line markers 1 and 2 (2.2, 5.6, 6.8)
Setting the zoom span to between line markers 1 and 2 (2.2, 6.8)

Clear all displayed line markers (6.8)

Marker display settings (6.8)

Setting whether to automatically update the fixed marker's level values when
updating active trace (6.8)

Marker value units setting (6.8, 7.10)

Setting the peak search, bottom search, and analysis function ranges to between
line markers L1 and L2 (6.12, 7.13)

(For both the PEAK SEARCH and ANALYSIS menus)

Setting the peak search, bottom search, and analysis function ranges to within the
zoom range (6.12, 7.13)

(For both the PEAK SEARCH and ANALYSIS menus)

Print out multi marker values (6.8)

~
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PEAK SEARCH

NEXT LEVEL

SEARCH

NEAT _SEARGH|
TGHT

R
r
Le

ALL MARKER
cLEeR

~ W N =

(&)

= ©O© 0 N O

a
<
X

SEARCH. AMA
Ci-L2

o 11

2
3
4
6
7
8

=}
=
-

Executing peak search (6.12)

Executing bottom search (6.12)

Moving the moving marker from the current position to the next peak/bottom value
(6.12)

Moving the moving marker from the current position to the next peak/bottom value
to the right (6.12)

Moving the moving marker from the current position to the next peak/bottom value
to the left (6.12)

Setting the moving marker to the fixed marker (6.8, 6.12)

Clearing fixed markers (6.8, 6.12)

Clearing all displayed moving and fixed markers (6.8, 6.12)

Turning ON/OFF peak/bottom search each sweep (6.12)

Setting the minimum peak/bottom difference of the mode judgment reference (6.12,
7.6,7.8)

Setting the peak search, bottom search, and analysis function ranges to between
line markers L1 and L2 (6.12, 7.13)

(For both the MARKER and ANALYSIS menus)

Setting the peak search, bottom search, and analysis function ranges to within the
zoom range (6.12, 7.13)

(For both the MARKER and ANALYSIS menus)
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ANALYSIS

ANALYS1S
MoRE L/2

N —

= ©O© 00 N O O »

11

12

TRQCE&TQBL
o— 8

RRRRRR
A

FILE NArE 10'6

10-7

Spectrum width analysis algorithm settings/execution (7.1, 7.2)
Analysis function settings (7.3-7.6, 7.13)

(DFB-LD, FP-LD, LED, SMSR, POWER, PMD)

Analysis function settings (7.7-7.9)

(WDM, FILTER-PK, FILTER-BTM, WDM FIL-PK, WDM FIL-BTM)
Executing the specified analysis (chapter 7)

Spectrum width analysis threshold setting (7.1)

Analysis parameter settings (7.1-7.9)

Editing the ANALYSIS2 analysis results display screen (7.7-7.9)
Turning ON/OFF automatic analysis each sweep (7.1)

Printing analysis results (7.1)

Saving analysis results (7.1)

10-1  Setting the save destination (8.5)

10-2 Entering a file name (8.5)

10-3 Setting the data format (8.5)

10-4  Setting overwrite or add (8.5)

10-5 Creating a directory (8.5)

10-6  Sorting a file (8.5)

10-7 Executing saving (8.5)

Setting the peak search, bottom search, and analysis function ranges to between
line markers L1 and L2 (6.12, 7.13)

(For both the MARKER and PEAK SEARCH menus)

Setting the peak search, bottom search, and analysis function ranges to within the
zoom range (6.12, 7.13)

(For both the MARKER and PEAK SEARCH menus)
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MEMORY

A WON -

MeMoRY
+A TRACE

L
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CONDTN
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36 36 36 36 3t 36 36
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[
[
[
[
[ ]
[
|

eTeR
CONDTN

cLe

RETURN

[ReTURN

Temporarily saving a trace (8.2)

Loading temporarily saved trace (8.2)

Clearing temporarily saved traces (8.2)
Displaying temporarily saved traces in a list (8.2)
4-1 Changing list display contents (8.2)
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Saving data (chapter 8)
Setting the save destination for trace data (8.3)

)

1-3 Setting the trace to save (8.3)
1-4  Setting the data format (8.3)

2 Loading data (7.12, chapter 8)
Setting the loading source for trace data (8.3)
2-2 Setting the loading destination trace (8.3)

2-1

2-3 Switching list/thumbnail display (8.3)
3 Setting the target item (7.12, chapter 8)

N

5 File manipulation (8.9)

5-1

Setting the target storage device (8.9)

5-2 Deleting a file (8.9)
5-3 Copying a file (8.9)

5-3-1 Setting the paste destination (8.9)
5-3-2 File name when saving to separate name (8.9)

5-4
55
5-6
5-7

Renaming (8.9)
Creating a directory (8.9)
Sorting a file (8.9)
File selection (8.9)

Removing the USB storage medium (3.3, 8.1)
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2 Entering a file name (8.3)
3 Switching the cursor target window (8.3)

(setting the source/destination memory number)
4 Setting the data format (8.3)
5 Switching the MEMORY list display contents (8.3)
6 Setting the MEMORY data loading source (8.3)
7 Switching the cursor target window (8.3)

(setting the source/destination load file)

For SETTING For DATA
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SETTING

1 Setting the save destination for settings (8.4)
2 Entering a file name (8.4)

3 Setting the loading source for settings (8.4)

DATA

Setting the save destination for analysis results data (8.5)
Entering a file name (8.5)

Setting the items to save (8.5)

Data format setting (8.5)

Setting overwrite or add (8.5)

Setting the loading source for analysis results data (8.5)
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1 Setting the save destination for program data (8.6)
2 Entering a file name (8.6)
3 Switching the cursor target window (8.6)

(setting the source/destination program number)
4 Setting the loading source for program data (8.6)
5 Switching the cursor target window (8.6)

(setting the source/destination load file)

GRAPHIC

1 Setting the save destination for image data (8.7)
2 Entering a file name (8.7)

3 Color mode setting (8.7)

4 Data format setting (8.7)

For TEMPLATE
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TEMPLATE

1 Setting the save destination for template data (8.8)
Entering a file name (8.8)

Setting a template to save (8.8)

Setting the loading source for template data (8.8)

Setting the loading destination for template data (7.12, 8.8)
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1 Executing monochromator alignment adjustment (3.6)
2 Wavelength calibration (3.7)
2-1 Wavelength calibration using the internal light source (3.7)
2-2  Wavelength calibration using a laser type external reference light source (3.7)
2-3  Wavelength calibration using a gas cell type external reference light source
(3.7)
2-4  Wavelength calibration setting for wavelength calibration using an external
reference light source (3.7)
2-5  Executing wavelength calibration (3.7)

3 Setting the wavelength shift amount (value specified for the wavelength axis display
value is added) (7.14)

4 Setting the level shift amount (value specified for the level axis display value is
added) (7.14)

5 Editing a user wavelength calibration table (3.7)

6 Editing a user level calibration table (3.7)

7 Editing the grid table (7.10)

7-1  Creating a grid table with predetermined grid spacing (7.10)
7-2  Creating a custom grid table (an arbitrary grid table) (7.10)
7-2-1  Setting the start wavelength (7.10)
7-2-2  Setting the stop wavelength (7.10)
7-2-3  Setting the frequency Spacing (7.10)
7-2-4  Setting channel point wavelength (7.10)
7-2-5  Inserting channel points (7.10)
7-2-6  Deleting channel points (7.10)
7-2-7  Finalizing input values (7.10)
7-3  Setting the grid table reference wavelength (7.10)
8 Registering user keys (9.1)
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Setting the display color (4.4)

Removing the USB storage medium (3.3, 8.1)
Initializing settings (9.2)

Displaying the software version and upgrading (10.1)
9-1 Displaying the patch list (10.1)

9-2  Upgrading the software (10.1)

Service menu (9.5)

System shutdown (3.4)
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Appendix 8 END USER LICENSE AGREEMENT

*  You have acquired a device (“DEVICE”) that includes software licensed by YOKOGAWA ELECTRIC CORPORATION from Microsoft
Licensing Inc. or its affiliates (“MS”). Those installed software products of MS origin, as well as associated media, printed materials, and
“online” or electronic documentation (“SOFTWARE”) are protected by international intellectual property laws and treaties. The SOFTWARE
is licensed, not sold. All rights reserved.

» IFYOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA”), DO NOT USE THE DEVICE OR COPY THE
SOFTWARE. INSTEAD, PROMPTLY CONTACT YOKOGAWA ELECTRIC CORPORATION FOR INSTRUCTIONS ON RETURN OF
THE UNUSED DEVICE(S) FOR A REFUND. ANY USE OF THE SOFTWARE, INCLUDING BUT NOT LIMITED TO USE ON THE
DEVICE, WILL CONSTITUTE YOUR AGREEMENT TO THIS EULA (OR RATIFICATION OF ANY PREVIOUS CONSENT).

*  GRANT OF SOFTWARE LICENSE. This EULA grants you the following license:
* You may use the SOFTWARE only on the DEVICE.

* NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. YOKOGAWA ELECTRIC CORPORATION HAS
INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE DEVICE, AND MS HAS RELIED UPON
YOKOGAWA ELECTRIC CORPORATION TO CONDUCT SUFFICIENT TESTING TO DETERMINE THAT THE SOFTWARE
IS SUITABLE FOR SUCH USE.

*  NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS IS” and with all faults. THE ENTIRE
RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND EFFORT (INCLUDING LACK
OF NEGLIGENCE) IS WITH YOU. ALSO, THERE IS NO WARRANTY AGAINST INTERFERENCE WITH YOUR
ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT. IF YOU HAVE RECEIVED ANY WARRANTIES
REGARDING THE DEVICE OR THE SOFTWARE, THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT
BINDING ON, MS.

* Note on Java Support. The SOFTWARE may contain support for programs written in Java. Java technology is not fault tolerant
and is not designed, manufactured, or intended for use or resale as online control equipment in hazardous environments requiring
fail-safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control,
direct life support machines, or weapons systems, in which the failure of Java technology could lead directly to death, personal
injury, or severe physical or environmental damage. Sun Microsystems, Inc. has contractually obligated MS to make this disclaimer.

* No Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO LIABILITY FOR ANY
INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES ARISING FROM OR IN CONNECTION
WITH THE USE OR PERFORMANCE OF THE SOFTWARE. THIS LIMITATION SHALL APPLY EVEN IF ANY
REMEDY FAILS OF ITS ESSENTIAL PURPOSE. IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN
EXCESS OF U.S. TWO HUNDRED FIFTY DOLLARS (U.S.$250.00).

* Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer, decompile, or disassemble
the SOFTWARE, except and only to the extent that such activity is expressly permitted by applicable law notwithstanding this
limitation.

* SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS. You may permanently transfer rights under this EULA
only as part of a permanent sale or transfer of the Device, and only if the recipient agrees to this EULA. If the SOFTWARE is an
upgrade, any transfer must also include all prior versions of the SOFTWARE.

*  EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin. You agree to comply with all applicable
international and national laws that apply to the SOFTWARE, including the U.S. Export Administration Regulations, as well as end-
user, end-use and country destination restrictions issued by U.S. and other governments. For additional information on exporting the
SOFTWARE, see http://www.microsoft.com/exporting/.

Installation and Use. The SOFTWARE may not be used by more than two (2) processors at any one time on the DEVICE. You may
permit a maximum of ten (10) computers or other electronic devices (each a “Client”) to connect to the DEVICE to utilize the services
of the SOFTWARE solely for file and print services, internet information services, and remote access (including connection sharing
and telephony services). The ten (10) connection maximum includes any indirect connections made through “multiplexing” or other
software or hardware which pools or aggregates connections. Except as otherwise permitted in the NetMeeting/Remote Assistance/
Remote Desktop Features terms below, you may not use a Client to use, access, display or run the SOFTWARE, the SOFTWARE’s user
interface or other executable software residing on the DEVICE.

If you use the DEVICE to access or utilize the services or functionality of Microsoft Windows Server products (such as Microsoft Windows
NT Server 4.0 (all editions) or Microsoft Windows 2000 Server (all editions)), or use the DEVICE to permit workstation or computing
devices to access or utilize the services or functionality of Microsoft Windows Server products, you may be required to obtain a Client
Access License for the Device and/or each such workstation or computing device. Please refer to the end user license agreement for
your Microsoft Windows Server product for additional information.
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Appendix 8 END USER LICENSE AGREEMENT

Restricted Uses. The SOFTWARE is not designed or intended for use or resale in hazardous environments requiring fail-safe performance,
such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, or other devices or systems
in which a malfunction of the SOFTWARE would result in foreseeable risk of injury or death to the operator of the device or system, or
to others.

Restricted Functionality. You are licensed to use the SOFTWARE to provide only the limited functionality (specific tasks or processes) for
which the DEVICE has been designed and marketed by YOKOGAWA ELECTRIC CORPORATION. This license specifically prohibits
any other use of the software programs or functions, or inclusion of additional software programs or functions, on the DEVICE.

Security Updates. Content providers are using the digital rights management technology (“Microsoft DRM”) contained in this SOFTWARE
to protect the integrity of their content (“Secure Content”) so that their intellectual property, including copyright, in such content is
not misappropriated. Owners of such Secure Content (“Secure Content Owners”) may, from time to time, request MS, Microsoft
Corporation or their subsidiaries to provide security related updates to the Microsoft DRM components of the SOFTWARE (“Security
Updates™) that may affect your ability to copy, display and/or play Secure Content through Microsoft software or third party applications
that utilize Microsoft DRM. You therefore agree that, if you elect to download a license from the Internet which enables your use
of Secure Content, MS, Microsoft Corporation or their subsidiaries may, in conjunction with such license, also download onto your
DEVICE such Security Updates that a Secure Content Owner has requested that MS, Microsoft Corporation or their subsidiaries
distribute. MS, Microsoft Corporation or their subsidiaries will not retrieve any personally identifiable information, or any other
information, from your DEVICE by downloading such Security Updates.

NetMeeting/Remote Assistance/Remote Desktop Features. The SOFTWARE may contain NetMeeting, Remote Assistance, and Remote
Desktop technologies that enable the SOFTWARE or other applications installed on the Device to be used remotely between two or
more computing devices, even if the SOFTWARE or application is installed on only one Device. You may use NetMeeting, Remote
Assistance, and Remote Desktop with all Microsoft products; provided however, use of these technologies with certain Microsoft
products may require an additional license. For both Microsoft products and non-Microsoft products, you should consult the license
agreement accompanying the applicable product or contact the applicable licensor to determine whether use of NetMeeting, Remote
Assistance, or Remote Desktop is permitted without an additional license.

Consent to Use of Data. You agree that MS, Microsoft Corporation and their affiliates may collect and use technical information gathered in
any manner as part of product support services related to the SOFTWARE. MS, Microsoft Corporation and their affiliates may use this
information solely to improve their products or to provide customized services or technologies to you. MS, Microsoft Corporation and
their affiliates may disclose this information to others, but not in a form that personally identifies you.

Internet Gaming/Update Features. If the SOFTWARE provides, and you choose to utilize, the Internet gaming or update features within the
SOFTWARE, it is necessary to use certain computer system, hardware, and software information to implement the features. By using
these features, you explicitly authorize MS, Microsoft Corporation and/or their designated agent to use this information solely to improve
their products or to provide customized services or technologies to you. MS or Microsoft Corporation may disclose this information to
others, but not in a form that personally identifies you.

Internet-Based Services Components. The SOFTWARE may contain components that enable and facilitate the use of certain Internet-
based services. You acknowledge and agree that MS, Microsoft Corporation or their affiliates may automatically check the version of
the SOFTWARE and/or its components that you are utilizing and may provide upgrades or supplements to the SOFTWARE that may be
automatically downloaded to your Device.

Links to Third Party Sites. The SOFTWARE may provide you with the ability to link to third party sites through the use of the
SOFTWARE. The third party sites are not under the control of MS, Microsoft Corporation or their affiliates. Neither MS nor Microsoft
Corporation nor their affiliates are responsible for (i) the contents of any third party sites, any links contained in third party sites, or any
changes or updates to third party sites, or (ii) webcasting or any other form of transmission received from any third party sites. If the
SOFTWARE provides links to third party sites, those links are provided to you only as a convenience, and the inclusion of any link does
not imply an endorsement of the third party site by MS, Microsoft Corporation or their affiliates.

Additional Software/Services. The SOFTWARE may permit YOKOGAWA ELECTRIC CORPORATION, MS, Microsoft Corporation or
their affiliates to provide or make available to you SOFTWARE updates, supplements, add-on components, or Internet-based services
components of the SOFTWARE after the date you obtain your initial copy of the SOFTWARE (“Supplemental Components”).

If YOKOGAWA ELECTRIC CORPORATION provides or makes available to you Supplemental Components and no other EULA terms are

provided along with the Supplemental Components, then the terms of this EULA shall apply.

If MS, Microsoft Corporation or their affiliates make available Supplemental Components, and no other EULA terms are provided, then
the terms of this EULA shall apply, except that the MS, Microsoft Corporation or affiliate entity providing the
Supplemental Component(s) shall be the licensor of the Supplemental Component(s).

YOKOGAWA ELECTRIC CORPORATION, MS, Microsoft Corporation and their affiliates reserve the right to discontinue any Internet-
based services provided to you or made available to you through the use of the SOFTWARE.

This EULA does not grant you any rights to use the Windows Media Format Software Development Kit (“WMFSDK”) components
contained in the SOFTWARE to develop a software application that uses Windows Media technology. If you wish to use the WMFSDK
to develop such an application, visit http://msdn.microsoft.com/workshop/imedia/windowsmedia/sdk/wmsdk.asp, accept a separate
license for the WMFSDK, download the appropriate WMFSDK, and install it on your system.
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