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Thank you for purchasing this Yokogawa Electric product.

Yokogawa Electric Corporation. designs and develops products using leading-edge
technologies to meet the needs of today’s users. All of our staffs are proactively involved
in these efforts on a daily basis, and we look forward to providing you with quality

products into the future.

The AQ6319 Optical Spectrum Analyzer provides improved measurement performance
and advanced features based on leading-edge technologies. To improve ease of use, it

includes functions such as mouse-based user operation and a brand-new zoom function.

AQ6319 Features

The AQ6319 is an optical spectrum analyzer which can measure loss wavelength
characteristics and propagation characteristics on optical fiber cables, optical filters and
the like, in addition to spectral measurements on light sources such as LDs and LEDs.
The measurement wavelength range is wide at 600 to 1700 nm, enabling optical
spectrum analysis in the near infrared range. In addition to basic features such as high
resolution, high sensitivity, high accuracy, wide dynamic range and superior linearity,
the AQ6319 has a wide variety of functions such as program measurement functions and

numerous data processing functions, including analysis functions and template functions.

In terms of data output capabilities, the AQ6319 can provide screen hard copies through
the internal high-speed printer or an external printer. In addition, waveforms and
programs can be read from and written to the internal hard disk and floppy disk, or
read/written through the LAN interface. The AQ6319 also includes GP-IB and RS-232C
interfaces as standard features, enabling fully remote control. Lastly, the AQ6319 has an
intuitive graphical user interface using a keyboard and mouse for user-friendly

operation.

/\ Caution

® This product uses products customized for Microsoft® Windows XP. Before
using this product, be sure to read the End User License agreement,
attached at the end of this document.
Use of this product constitutes agreement on your part with the terms of the
End User License Agreement.

Microsoft® is a registered trademark or trademark of Microsoft Corporation in the US and other countries.
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Safety Precautions

1 Safety Marks and Labels

1 Safety Marks and Labels

® Before using this product, be sure to read the Safety Precautions.

® Be sure to follow the danger and caution labels shown below in order to ensure
safe and proper use of this product while avoiding danger to yourself and others
and preventing property damage.

In order to ensure safe use of this product, the safety marks shown below are used with the

meanings shown in the table. Areas where these marks appear in the document are extremely

important in terms of safety. Be sure to read the meanings of these safety marks to ensure

safe use of this product.

Safety mark

M e a n 1 n g

/A Danger

Ignoring this mark and performing an operation
incorrectly could result in a hazardous situation

involving personal injury or death.

/A Warning

Ignoring this mark and performing an operation
incorrectly could possibly result in serious personal
injury or lead to hazardous situations in which minor

injury or property damage frequently occur.

/\ Caution

Ignoring this mark and performing an operation
incorrectly is not likely to result in serious personal
injury, but could possibly lead to injury or simply

result in property damage.

NOTE

This mark flags an explanatory note pertaining to
exceptions, corrections, or limitations in the text.
Such notes present information which is outside the
scope of the Danger, Warning, and Caution safety

marks.
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The following icons are used in the text with the meanings shown below.

A triangle with a picture inside it represents a notification which is a
warning or caution. Handle this unit carefully in performing the action
specified in the text pertaining to a warning or caution with this type of
icon. The picture inside the triangle denotes the specific type of warning

(a fire caution is presented in the example at left).

A circle with a crossed-out picture inside it represents an action that is
prohibited. You must never perform the action specified in the text
pertaining to a warning or caution with this type of icon. The picture
inside the circle denotes the specific type of prohibited action (in the

example at left, disassembly is not allowed).

A black circle with a picture inside it represents an action that must be
performed. You must perform the action specified in the text pertaining
to a warning or caution with this type of icon. The picture inside the
circle denotes the specific type of required action (in the example at left,

the AC adapter is to be removed from the power outlet).

Other labels
[SWEEP]

<TRACE A>

Square brackets denote a panel switch. The word enclosed by square
brackets is the name of the panel switch.

Angle brackets denote a soft key located on the right side of the
screen. The words enclosed by angle brackets denote the type of soft

key.

(w See section 2.2 Rear Panel)

The words enclosed by parentheses indicate an associated item or an
item to be referred to.
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Ignoring this mark and performing an operation

. incorrectly could possibly result in serious personal
Awarnlng injury or lead to hazardous situations in which

minor injury or property damage frequently occur.

| Cautions related to power supply

This product is designed to operate at supply voltages of 100-120,200-240V AC. Do
not use it at voltages outside these rated supply voltage ranges.

o Doing so may result in fire, electric shock, or equipment damage.

Do not use an AC adapter other than the included adapter or one specified by the
manufacturer.

o Doing so may result in fire, electric shock, or equipment damage.

Do not connect the power cord to a multi-outlet power strip.

o Doing so may result in fire or overheating.

If there is lightning nearby, quickly turn off the power and remove the power plug from
the outlet. In addition, remove the interface cables from this product and refrain from
using it.

o Alightning strike may result in fire, electric shock, or equipment damage.

Securely insert the power plug in the power outlet.

o Touching the power plug terminals with metal or the like may result in fire, electric
shock, or equipment damage.

@ o6
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Cautions related to handling

Do not insert or drop any metal objects through any opening.

o Doing so may result in fire, electric shock, or equipment damage.
Do not take this product apart or attempt to modify it.

o Doing so may result in fire, electric shock, or equipment damage.
Do not unplug or plug in the power plug with wet hands.

o Doing so may result in electric shock.

Do not connect network cables from the LAN port or PC port to a commercial power
supply, analog telephone line, digital telephone line (ISDN line), PBX digital
telephone line, or the like.

o Doing so may result in fire, electric shock, or equipment damage.

If water enters this product, immediately remove the power plug from the power

outlet and contact your dealer.
eS

o Using this product in this condition may result in fire, electric shock, or equipment
damage.

If this product emits smoke or a strange odor, immediately remove the power plug
from the power outlet, make sure the smoke stops coming out, and then ask your

% & dealer for repair.

o Using this product in this condition may result in fire, electric shock, or equipment
damage.
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/A Warning

Cautions related to the installation environment and conditions

Do not place small metal objects or flower vases, cups, cosmetics, medicine, potted
plants, or other containers holding liquids on top of or near this product.

)

o If they spill on or enter this product, fire, electric shock, or equipment damage may
occur.

Do not set heavy objects on the power cord or AC adapter, or yank on them or allow
them to overheat.

o Doing so may damage the cord, resulting in fire or electric shock.

If you drop this product or damage the cabinet, remove the power plug from the

damage.

Ask your dealer to handle internal checks and repairs.

o For contact information, see section 1.3 Warranty.
(= See section 1.3 Warranty)

Close the connector cover when you are not using the reference light source.

aoThe reference light source inside this product is an infrared light source. Infrared
light is not visible to the naked eye, but if the output light enters the eyes, it can
damage them or cause vision to weaken.

Do not disassemble or attempt to modify the inside of the reference light source.

o If you disassemble or attempt to modify the reference light source, this product's
alignment adjustment and wavelength calibration operations may no longer function
properly. In addition, doing so may result in fire, electric shock, or equipment
damage.

0 % power outlet and contact your dealer.
o Using this product in this condition may result in fire, electric shock, or equipment
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1 Safety Marks and Labels

/\ Caution

Ignoring this mark and performing an operation

incorrectly is not likely to result in serious personal

injury, but could possibly lead to injury or simply

result in property damage.

Cautions related to installation environment and conditions

Do not install the unit in a location where it is exposed to smoke or steam, such as a
kitchen table or near a humidifier, and do not place it in a dusty, dirty area.

o Doing so may result in fire, electric shock, or equipment damage.

Do not install the unit in an unstable location, such as on an unsteady platform or a
tilted surface.

o The unit may fall or tip over, resulting in injury.

Do not install the unit in a location exposed to direct sunlight or high humidity.

o Doing so may increase the temperature inside the unit, resulting in fire or
equipment damage.

Do not block the air vents on the product.

o If the air vents are blocked, heat will build up inside the unit, possibly resulting in
fire or equipment damage.

Do not install the unit in a location with heavy vibrations.

o Doing so may result in fire, electric shock, or equipment damage, and may result in
unstable operations.

Install the unit away from strong magnetic fields and electromagnetic noise sources.

oDoing so may result in fire, electric shock, or equipment damage.

> >
> BB B2

This unit is designed to be installed horizontally. Do not install it vertically or upside
down.

o Heat will build up inside the unit, possibly resulting in fire or equipment damage.
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Cautions related to handling

€ A

Be sure to grasp the plug directly when removing the power plug from a power
outlet.

o Yanking on the cord may damage the cord, resulting in fire or electric shock.

€ A

Before moving the unit, first tum off the power switch (following the procedure for
turning off the unit’'s power switch) and remove the power plug from the power outlet.
Next, disconnect all external connector cables, such as communication cables.

(= See section 3.3 Power ON/OFF)

o Tuming the power switch off incorrectly may cause an abnormality in the unit.
Make sure that all connector cables are disconnected before moving the unit.
Yanking on the cord may damage the cord, resulting in fire, electric shock, or
equipment damage.

IS

If water drips on the unit, wipe it off with a dry towel.

o If water drips inside the unit, it may cause a fire or damage the unit.

€ A

As a safety precaution, remove the power plug from the power outlet prior to maintenance
work.

o Doing so may result in fire, electric shock, or equipment damage.

e A

Be sure to ground the unit.

o Doing so may result in fire, electric shock, or equipment damage.

Safety Precautions
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2 Internal light source

This unit has an internal light source with the specifications shown in Table 1.

Table 1 Internal Light Source

Parameter AQ6319
Laser type LED
Laser class 1
Maximum output power —50 dBm
Absorption wavelength 1525.68nm / 1540.8nm
Neighboring wavelength interval 0.5nm
Absorption amount 1dB

Safety mark

CLASS 1

LASER PRODUCT

A very small amount of gas is sealed inside the unit. If the glass cell breaks and this
gas leaks out, ventilate the room and keep all flame sources far away from the room.

Acetylene gas (isotope, 99% purity) is sealed in the wavelength absorption glass cell

inside the unit.
o This gas is flammable, so if the glass cell breaks, it could be ignited by a flame or

static electricity.

Infrared light is output from the output source. The light output unit is located on the
front panel of the unit.

Never look at the light output unit or the tip of the optical fiber connected to the light
output unit.

Vil



3 Usage Environment Safety Precautions

3 Usage Environment

3.1 Operating temperature range

Operation temperature : +5~+40 °C
Operation humidity : 80% or less (No condesation)

3.1.2 Environmental conditions
This unit contains an extremely precise monochromator (optical unit), so it is
important to avoid extreme temperatures, shock impacts, and vibrations in

storing and transporting the unit.
In particular, if the following environmental conditions are exceeded, this

unit’s performance levels may not recover.

Environmental conditions
(1) Storage temperature range: —10 to +50°C
(2) Vibration

Oscillation frequency: 10 Hz

Compound amplitude: 2+0.5 mm

Vibration directions: Up/down, left/right, forward/backward
Vibration duration: Vibrations equivalent to 10 minutes in each

vibration direction
(3) Shock impact: Shock impact equivalent to natural fall when the unit is
resting on a hardwood floor and one side of bottom is
lifted 2.5 cm
(4) Altitude: 2000m or less
(5) EMC: EN61326:1997+A1:1998+A2:2001

3.1.3 Usage precautions
(1) Screen display

This unit’s screen display consists of a color LCD module (called
“LCD” below). The LCD must be handled carefully because a forceful
shock impact could crack the filter plate which is attached to the front
of the LCD, or could damage the LCD itself.

(2) Handling problems

If you experience problems such as those listed below when measuring
light, there may be debris adhering to the end of the optical fiber cord
which connects the light source to this unit. In such cases, clean the
end of the optical fiber cord with alcohol or the like.
(w See section 9.2.5 Regular Maintenance)

- Deterioration of resolution

- Wavelength error

+ Level error

viil
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3 Usage Environment

3.1.4 Installation

If this unit is left in a vertical or upside-down position for an extended period

of time, the precision of the internal monochromator will be adversely affected.

Always use this unit in a horizontal position.

Install this unit in a stable location for use. If it is installed in a location with

heavy vibrations or if it is vibrated or jarred during operations, operations will

become unstable and normal measurements will not be possible.

This unit must also be kept in a horizontal position during transport and

storage.

/\ Caution

The AQ6319 contains a precise monochromator. If this unit is installed
in a location with heavy vibrations or if it is vibrated or jarred during
operations, operations will become unstable or the measurement
process will be halted before completion. As a result, measurement
performance on the wavelength and level axes will decline significantly.
Therefore, be sure to install this unit in a stable location for use.

If sweeping stops during the measurement process or performance
changes significantly, turn the power off, then on again to initialize this
unit. If this wunit’s performance and operations are not
restored/improved as a result of initialization by turning the power off
and then back on, repairs will be necessary. In such cases, contact the
sales department at our main office, or the nearest branch office or
sales office.

(w Contact information is located at the end of this document.)

1X




4 Power supply and power cord Safety Precautions

4 Power supply and power cord

The AQ6319 is Class I safety class equipment which has a protective ground and is
structured to provide sufficient protection against electric shock.

This unit can be grounded to protect against electric shocks from AC power supplies by
connecting the ground pin of a three-prong power cord or the ground terminal of a 3-
prong/2-prong adapter to a power outlet. This unit has passed safety standards IEC65
and 348.

(1)  Power supply

The AQ6319 works with 100-120,200-240V AC power supplies. The
supply frequency should be in the range of 48-63 Hz. In addition, use
a rated voltage cable that satisfies the operating voltage requirements.

(2) Power cable

The power cable is a 3-pin plug-type cable in which the pin in the
center serves as the ground pin. To the extent possible, this unit
should be connected to a 3-prong outlet. If you use a two-prong outlet,
connect the power cable to the outlet through an adapter. The ground
wire from the adapter must be connected to an external ground or the
earth.




Safety Precautions 4 Power supply and power cord

4.1 Safety measures related to power supply

The AQ6319 will operate normally with 100-120,200-240V AC/48-63 Hz power
supplies. However, steps must be taken to protect against the following in
supplying the AC power.

- Injury due to electric shock

- Damage to the unit’s interior due to abnormal voltage

- Problems caused by ground current
(1) Power cord polarities

A 3-prong (or grounded-type 2-prong) power outlet with an
earth terminal (E) is connected as shown in Fig. 1 to the
live line (L), neutral line (N), and protective earth line
(earth ground). Therefore, the included 3-wire power cord
1s designed so that the power supply polarities will match
when the plug on the cord is simply inserted in a 3-prong
(or grounded-type 2-prong) outlet.

® L—Live line

| L

100-120,200-240 VAC
power supply side

\J:J T

B Neutral I
1100-120,200—240 VAC eutra \‘

: / ¢N— Neutral line

; f N| G

5 A

i ¢ E— Earth ground lind _ ——

' \ ive

___________ \ —_— E
Protective ground line

3-prong power outlet
(or grounded-type 2-prong)

Fig. 1 3-wire power cord plug and power outlet
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4 Power supply and power cord Safety Precautions

(2) Protective ground

[Grounding with adapter]
If a 3-prong power outlet like that shown in Fig. 1 is not
provided, ground the terminal coming out of the 3-prong/2-
prong adapter shown in Fig. 2.

Ground this
terminal

Adapter
Ground pin

3-prong plug

/ on power cord

Fig. 2 Grounding from adapter

[Grounding with 3-prong power outlet]
In this case, as explained in section 4.1.(1), if a 3-prong (or
grounded-type 2-prong) outlet is available, the plug on the 3-
wire power cord will match the power supply’s polarities, so the
unit’s casing will be connected to ground potential when the
power cord is inserted in the power outlet. A 3-prong/2-prong

adapter plug is not needed in this case.

X11
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5 Fuses

The AQ6319 uses ordinary fusing-type 5-amp fuses with a 100-120V power supply, and
use time lag-type 3.15-amp fuses with a 200—-240V power supply.

5.1 Replacing fuses

Under the standard configuration, the unit includes the fuses listed in the
standard accessories list (# see section 1.2 Product and Accessories Check). 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.

A\ Danger

® Turn off the power switch and unplug the power plug from the power
outlet before replacing a fuse. Replacing a fuse while the power is on may
result in injury due to electric shock.

® After replacing a fuse, perform one of the protective grounding procedures
described in section 4.1 before turning the power back on. Make sure the
AC supply voltage is at the proper level before turning the power switch
on. Turning the power on without a protective ground may result in
injury due to electric shock. If the AC supply voltage is not at the proper
level, turning the power switch on may damage the inside of the unit.

An AC power connector is located on the back side of this unit. The AC power
connector contains an inlet noise filter (made by Schaffner). The fuses are set
in the inlet noise filter.

When you pull the fuse holder out as shown below, it folds down so that the
fuses can be easily replaced. (Be careful not to pull on the fuse holder with

excessive force.)

Fuse holder Fuses

Fig. 3 Replacing the fuses
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Safety Precautions

X1V

Whenever you pull out the fuse holder and push it back in order to replace or
check a fuse, be sure to push it in to the point where the filter body and fuse
holder are flush with each other. As you push in the fuse holder, you will feel a
click (there is some variation in the position at which this occurs) (see
illustration below).

If you stop pushing in the fuse holder when you feel the click, the electrical
contact may be incomplete or there may be no electrical contact. Using the

equipment in this condition may cause overheating and blow the fuses.

O
=

\&J%

Fig. 4 Properly closing the fuse holder
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1.1 Overview of the AQ6319
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The AQ6319 is an optical spectrum analyzer which can measure loss wavelength
characteristics and propagation characteristics on optical fiber cables, optical filters and
the like, in addition to spectral measurements on light sources such as LDs and LEDs.

The measurement wavelength range is wide at 600 to 1700 nm, enabling optical
spectrum analysis in the near infrared range. In addition to basic features such as high-
speed sweeping, high sensitivity, high accuracy, high resolution, wide dynamic range and
superior linearity, the AQ6319 has a wide variety of functions such as program
measurement functions and numerous data analysis functions, including analysis

functions and template functions.

In terms of data output capabilities, the AQ6319 can provide screen hard copies through
the internal high-speed printer or an external printer. In addition, waveforms and
programs can be read from and written to the internal hard disk and floppy disk, or
read/written through the LAN interface. The AQ6319 also includes GP-IB and RS-232C
interfaces as standard features, enabling fully remote control. Lastly, the AQ6319 has an
intuitive graphical user interface using a keyboard and mouse for user-friendly

operation.
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1.2 Checking the Equipment and Accessories

When you first open the package, make sure that it contains all of the equipment and
accessories listed below and in the standard accessories list. (@ Table 1 Standard
Accessories List)

Also check to make sure the quantities in the package shown in the list. If there are
missing parts or if the equipment is damaged, please contact our service department, the
sales department at our main office, or the nearest branch office or sales office.

(w Contact information is located at the end of this document.)

Fig. 1-1 Standard Accessories

Table 1-1 Standard Accessories List

Number Part name Quantity Remarks
® Instruction Manual 1 copy This manual
&) Program/remote function 1 copy
manual

® Power cord 1 pc. 3m

@ Recording paper 1 roll For internal printer TF50KS-E2 (Jujo Seishi)
5.00A normal fusing type for operation at 100—

- Fuses 2 pcs 120V

pes. 3.15A time lag-type for operation at 200-240 V

* Already installed in unit
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2.1 Front Panel
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Fig. 2-1 Front panel
Name Function

LCD display

Soft key section

[FUNCTIONT] section

[DATA ENTRY] section

[OPERATE] switch

Floppy disk drive
(3.5-inch)

[HELP]

[COPY]

[FEED]
[UNDO/LOCAL]
Remote lamp
[OPTICAL INPUT]

[CALIBRATION OUTPUT]

—
BEENESEHOBEBEA0O A BE

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.

Power switch(wsection 3.3 Turning the Power ON/OFF)

Used to save waveform data, programs, etc.

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

Used to feed recording paper
UNDO/LOCAL switch (wrsection 6.19 UNDO/LOCAL)
Turns on when the unit is in the remote state

Optical input connector

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

2.2 Rear Panel

EXT TRG MODE

TLS SYNG OUT  SMPL_TRG IN
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Name

[GP-IB1]

[GP-IB2]

Printer paper holder
[SMPL TRG IN]
[TLS SYNC OUT]

[SWP ENBL IN]
[SWP TRG IN]

[POWERI]

Power cord connector
[PRINTER]

[KBD]

[[O1OI]

[LAN]

[VIDEO OUT (VGA)]

[MOUSE]

N -
HHOEEHEHBHEHNEBEHE B BEBEHEEB:

Fan

Fig. 2-2 Rear panel

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

Open this door outward to replace the recording paper

Input connector for external sampling trigger signal

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

Input connector for sweep enable signal (currently not
supported)

Input connector for sweep trigger signal (performs same
operation as SINGLE sweep key)

Used to turn on main power

Connect the power cord to this connector

External printer interface

External keyboard interface

RS-232C interface

LAN (local area network) interface

Analog RGB video signal (VGA-compliant) interface
External PS/2 mouse interface

Heat vent fan (make sure the fan vent is not blocked)
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2.3 LCD Screen

This unit’s LCD screen displays the measured waveform as well as various other

w w
~ - ©

information, including measurement conditions and marker values. The names of the

screen elements on the typical LCD screen are shown below.

il

il oy

sens: [HIGH?

EANMDO] - Ag5319 OPTICHL SPEﬁTRUN QNQLYZER [

TR A YNPK TS50 317@nm —-a Wn:

TR A YOe01: 1549, 7188nm a. Eld m 0. 5998 /m -0.31dB G
a2 H
VRS i
van4 H
VARG GIFIX

A’AN: 5.0nm I

smoL: [ SEBT (AUT0)
H — ]|

i

V

VWEEIGMENT S ]
101
~

CORRSE
gl B3 || ]

6
3

B (L) (B

EE

. Adrm o 1662, 2.
%_J

éef

m 47|

Fig. 2-3 Waveform screen

Function

Data area

Measurement conditions area

R=H]
(Displayed when any of the measurement
conditions are changed.)

Displays level axis scale per DIV

LI

AL

Displayed when measurement is
correctly carried out.)

No
42
43
44

not

Displays reference level 7
Label area (56 characters)
Displays wavelength resolution

Displays measurement sensitivity

HHEBH8 8 A

Displays averaging times

Displays the number
measurement samples

ofﬂ

Function

Displays date and time

Displays each trace status
ZOOMING
(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.)

Interrupt display area

Numeric keypad input area

OVERVIEW display screen
(Only displayed when ZOOM function is used.)

Displays sub-scale
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2.4 Internal Printer
This unit contains an internal printer which can print displayed waveforms as well as

information related to waveforms.

Internal
printer

Fig. 2-4 Internal printer

2.4.1 Inserting Printer Paper
A roll of printer recording paper is included with the unit. The printer

recording paper must be installed in the printer in order to use the printer.

@D Open the printer cover and lift the pressure lever until it clicks. (The
thermal head is held in a raised position.) Be careful not to cut yourself on

the paper cutting teeth on the printer cover.

Pressure lever

Fig. 2-5 Raising the pressure lever

@ Open the door on the recording paper hopper (located on the back).
Remove the spool and insert it in the recording paper, then put it back in

the unit. Set the paper so that it comes out from back to front.
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@ Feed the paper with both hands as shown below. Set the recording paper
so that it comes out through the top of the printer. When the front end of
the recording paper passes through the gap between the thermal head and
the platen and emerges on top, pull on the front end of the recording paper

and make sure the paper is set straight. Next, lower the pressure lever to

move the thermal head back down.

Recording paper feeding path

Fig. 2-6 Feeding the recording paper

@ Lastly, close the backside roll recording paper hopper door and the printer

cover, and cut off any protruding paper.
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2.4 Internal Printer

2.4.2

[FEED] Switch

switch is located on the front of the unit, and another [FEED] switch is located

The unit has a feed function for feeding the printer recording paper. A [FEED] -

inside the printer cover.

You can feed the printer recording paper by pressing the [FEED] switch.

NOTE

Only use the designated type of paper in the printer.

If the print becomes light in color or is blurred in some areas, clean the
thermal head with a swab soaked in pure alcohol. Before proceeding,
remove the printer paper from the printer and raise the pressure lever.

/\ Caution

Be sure to turn off the main power before cleaning the thermal head.
The printer is designed so that electricity will not flow to the thermal
head when the head is raised, but if the head becomes electrified during
cleaning it could ignite, which would be very dangerous.

If electricity flows to the thermal head while highly volatile cleaning
materials such as pure alcohol adhere to it, the head could ignite, which
would be very dangerous. Therefore, after cleaning the thermal head,
use a dust cleaner (e.g., compressed air) to fully remove the cleaning
material.
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3.1 Attaching the Connector Adapter
The AQ6319 has a universal optical connector. The connector is not attached to the
optical section at the factory, so you will need to attach optional connector adapters
before using this unit. (@ See subsection 10.2 Options for information on the different

types of connector adapters.)

Table 3-1 Connector Adapters
Connector Adapter Description Connector Type(**)

AQ9441(*%) Universal adapter for
Connector Adapter [CALIBRATION UTPUT!] connector.
o) ¢
AQ9447(*¥) Connector adapter for
Connector Adapter [OPTICAL INPUT] connector
e} @)
SC
ST

/\ Caution

® The connector adapters wused for [OPTICAL INPUT| and
[CALIBRATION OUTPUTI are different from each other, therefore be
certain to differentiate the connector adapters before attaching them to
the optical I/0 section.
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3.1.1 Attachment Procedure

This section describes the procedure for attaching a connector adapter to the
unit.
D Open the optical connector cover on the front side of this unit.
@ Clean the ferrule edge of the optical I/O section using a swab soaked
with a small amount of pure alcohol.

@ After cleaning the connector adapter, attach it to this unit.

J Optical I/0 section |

Connector |

ANAANAARRNNNN
[ =10

Attach
— Remove

Fig. 3-1 Attaching the connector adapter

/\ Caution

® There may be dust adhering to [CALIBRATION OUTPUTI, so be sure to clean it
before attaching the connector adapter.

® Do not blow compressed air or the like into the monochromator through
[OPTICAL INPUTI. 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 high-power
light is input, the monochromator may be irreparably damaged.

® When attaching or removing a connector adapter, be careful not to damage
anything.
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3.2 Interface Connection Procedures

3.2.1 Connecting the Mouse and Keyboard

To use the mouse and keyboard, connect them on the back side of this unit by

following the procedure shown below.

@O Make sure the [POWER] switch on the back side of the unit is set to
the [OFF] position.

@ Connect the mouse connector in the proper direction, so that it is
perpendicular to the [MOUSE] and [KBD] ports on the back side of
this unit.

Fig. 3-2 Connecting the mouse cable

The recommendation mouse is as follows.
Table 3-2 Recommended Product
Part to be connected Model

Mouse Microsoft® wheel mouse

/\ Caution

® If you use a mouse other than the one recommended in Table 3-2, it
may not function properly with the AQ6319.

® The power consumption of the mouse and keyboard should be 20 mA or
less.
If power consumption is higher than this value, the unit’s operations
may become unstable.
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3.2.2 Connecting with Other Devices

An external device can be connected to this unit through the GP-IB port or
another port to remotely control this unit. This function requires a special
connector cable for connecting with the external device.

For details, please refer to the Program/Remote Function manual, subsections
2.3.2 "Connecting to a GPIB System" and 2.8.2 "Connecting to a GPIB System".

/\ Caution

® Before connecting a GP-IB device (e.g., external computer) or CRT
monitor to the unit, check the wiring and always move the [POWER]
switches on the AQ6319 and the other device to their [OFF] positions.
Connecting them while the power is on may damage the equipment.

35
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3.3 Turning the Power ON/OFF

The AQ6319 has a [POWER] switch for turning the main power ON/OFF, and an
[OPERATE] switch for turning this unit ON/OFF. Follow the procedures shown below to

use ensure proper use.

3.3.1 Preparations for Power-On

Check the following before plugging the power cord into a power cord connector

of this unit.

® Make sure the [POWER] switch on the back side of this unit is set to the
[OFF] position.

® Make sure the voltage of the power outlet matches this unit’s supply

voltage.

® Before replacing a fuse, always move the [POWER] switch to the [OFF]

position and remove the power cord from the power outlet.
(# See section Safety precaution; "5.1 Replacing Fuses")

® DMake sure the location is not subject to heavy vibrations, high humidity or
dust levels, or direct sunlight. Also make sure there is no risk of exposure

to activated gas, and that this unit will not tilt or tip over.

3-6



Chapter 3 Before You Start 3.3 Turning the Power ON/OFF

3.3.2 Power-On and Screen Display

After performing the power supply and connection checks as described in

subsection 3.1.1, follow the procedure shown below to turn on the power.

@O Connect the power cord to the power cord connector on the back

side of the unit.

Fig. 3-3 Connecting the power cord

® Move the [POWER] switch on the back side of this unit to the [ON]
position. The orange “STANDBY” LED next to the [OPERATE]
switch on the front side turns on.

Fig. 3-4 Turning on the back side [POWER] switch

@ Press the [OPERATE] switch on the front side of this unit to boot the
operating system and start initializing operation. The orange “STANDBY”
LED turns off, and the green “OPERATE” LED turns on.

\

Fig. 3-5 Turning on the front side [OPERATE] switch
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@ The initialization screen appears, and the internal initialization
process starts. During the 1initialization process, “STEP 1/9”
through “STEP 9/9” are displayed in the lower right part of the
screen to indicate progress through initialization.

6 ANDO

AQ6319

Optical Spectrum Analyzer

Initializing...

STEP 5/9 (M)RO1.00
(O)R0O1.00

ANDO ELECTRIC CO. LTD.

Fig. 3-6 Initialization screen

NOTE

® This unit stores information such as measurement conditions, soft key
selection statuses, and the currently displayed waveform. When the
power is turned on, the settings existing when the power was last
turned off are restored. The very first time you turn the power on, the
factory defaults are set. (@ See the Table8-24 List of Warnings)

/\ Caution

® Do not subject this unit to a strong light source when turning on the
power.
Doing so may cause the internal attenuator to temporarily turn off upon
initialization, resulting in damage to the optical system of this unit.

® If a problem such as a memory problem occurs during @, the boot step
display and the system’s operations will stop. If this happens, the unit
will need to be repaired. Immediately contact our service department,
the sales department at our main office, or the nearest branch office or
sales office. (# Contact information is listed at the end of this manual.)
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® After the initialization operation ends, the screen in Fig. 3-6 disappears

and the screen in Fig 3-7 appears, displayed message which urge optical

alignment and wavelength calibration.

EAaMDS] - (05319 OPTICAL SPECTRUM AMALYZER ~~ 2022 Mow 26 13:32
W : V=vn: EiLEITE | [l
g%%%é E.E§§ 7BLK |cal 1EmaTION
7002 BER A 4J
vonaa Ei
¥ARARS G

TMEAS COMDITIONS
|§TART: 1547 . T8Anm stoe: 1552, TR@nm cenTer: 1550, 20@nm SPak: 5.8nm |

FIx SBLK
FIx SBLK OPTICAL
AL LGEMMEMT

1

e

-TH.

- Wavelength Calibration

-34.8

-50.8[| performed automatically.

e i i i i ] : 3 : i
(1547 T@@]rm 1553, 208 rm B50rm o T T
BRI R | == L

18.As0 res: [LOAArm  sens:[MID ave:[ 1] svee: [ ERLAITO)

R

For this instrument to mest its specifications, a Wavelength Calibration
and an Optical Aligmmsnt Adjustment must be performed.
Please perform according to the guidelines below,

m||Please perform & Wavelength Calibration after a 1-hour warm-up and before
starting a measurement. Unless the Wavelength Calibration is carried out,
the wavelength accuracy of this instrument cannot be guaranteed.

— Optical Alignment Adjustment

An Optical Aligmment Adiustment should be performed after this instrument
has been moved or receives a shock or an impact, or temperature changes
in the operating environment.

Please perform the Optical Alignment Adjustment after a 1-hour warm-up.
After an Optical Alignment Adjustment. a Wavelength Calibration will be

]

Fig. 3-7 Message screen after the initialization operation

The message displayed serves as the following contents.

For this instrument to meet its specification, a Wavelength Calibration
and an Optical Alignment Adjustment must be performed.
Please perform according to the guidelines below.

-Wavelength Calibration

Please perform a Wavelength Calibration after a 1-hour warm-up and before
starting a measurement. Unless the Wavelength Calibration is carried out,
the wavelength accuracy of the instrument cannot be guaranteed.

-Optical Alignment Adjustment

An Optical Alignment Adjustment should be performed after this
instrument has been moved or receives a shock or an impact, or
temperature changes in the operating environment.

Please perform the Optical Alignment Adjustment after a 1-hour warm-up.

After an Optical Alignment Adjustment, a Wavelength Calibration will be

performed automatically.

®

Please perform a wavelength calibration and optical alignment by <WL
CALIBRATION> and <OPTICAL ALIGNMENT>key if needed.

For details of wavelength calibration and optical alignment, see Chapter 4
Usage Preparations.

(o 4.4 Alignment Adjustment, 4.5 Wavelength Calibration)

When after the wavelength calibration and optical alignment ends or you
press <CANCEL> key, the waveform screen that was displayed the last
time the power was turned off is displayed again.
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3.3.3 Shutdown procedure

@

®

When you press [OPERATE] switch on the front side of this unit,
displayed the following message, which confirms shutdown and <YES>,
and <NO> key.

SHUT DOWN

Are you sure ?

When you press <YES> key, execute the shutdown operation and transit to
the standby state.

When the shutdown operation is started, the following message is
displayed. When you see this message, let go of the [OPERATE] switch.

AQ6319 shutting down

Please wait.....

Press the <NO> key, when you cancel the shutdown operation.

After the shutdown operation is completed, the operating system transit to
the standby state automatically. It may take several minutes for this
processing. In the standby state, the green “OPERATE” LED turns off and
the orange “STANDBY” LED turns on.

Move the [POWER] switch on the back side of the unit to the [OFF]

position.

Remove the optical fiber cord from the [OPTICAL INPUT] connector, then

close the cover.

(w See subsection 4.3.2 Connecting the Optical Fiber)

@
®

Remove the power cord from the power outlet.

Wind the power cord around the power cord holder on the back side of the

unit.

/\ Caution

If this is the first time you are using the AQ6319, or if this unit has been moved
and was shaken considerably during the moving process, execute the alignment
function after the warmup period before proceeding. See Chapter 4 for
information on the alignment function. (@ See Chapter 4, Usage Preparations)
If this unit became impossible for a shutdown to perform normally by certain
cause, holding down the [OPERATE] switch for 4 seconds or longer forces the
system to change to the standby state. When this happens, the operating
system’s configuration file is not backed up, so the system may not start
properly the next time it is started. Therefore, the above procedure should
always be used to shut down the system.

Do not turn off the power using the [POWER] switch on the back side of the
unit while this unit is operating. When this happens, the operating system’s
configuration file is not backed up, so the system may not start properly the
next time it is started. Therefore, the above procedure should always be used to
shut down the avatem
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3.4 Using the Panel Keys

3.4.1 FUNCTION Section and Soft Key Switches

The FUNCTION section contains 17 hard keys. When you select a function key
switch, information about the function is displayed on the soft key menu
located on the right side of the LCD display.

The soft key menu items on the LCD display are linked to the soft keys located

on the right side of the LCD display. Pressing a soft key switch executes the

corresponding soft key menu item.

~

7

(—]FUNCTION (

FUNCTION section
‘/ For details, see Chapter 6 Function Switches
and Soft Keys.

LEVEL

700M
D (@ See Chapter 6, Function Switches and Soft Keys)
TRACE

MARKER PEAK SEARCH ANALYSIS

USER MEMORY FILE

PROGRAM  ADVANCE SYSTEM

When you press a
FUNCTION key switch,
the soft key menu changes
accordingly.

A
EAARREARRALN

These are soft key switches which
correspond to the soft key menu
items. Pressing these switches
executes the corresponding soft key
menu items.

Fig. 3-7 Function Switches and Soft Keys
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3.4.2 Parameter Input (DATA ENTRY)

3-12

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 step keys, and

the numeric keypad.

/ Rotary knob

Step keys

BACK=SPACE

Numeric keypad

nm/ENTER|

\
gy
O

~ -,

Fig. 3-8 Parameter Input Area

e Using the rotary knob

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

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

e Using the step keys ([A], [V])

Pressing the [A] key has the same effect as turning the rotary knob clockwise.
Likewise, pressing the [VV] key has the same effect as turning the rotary knob
counterclockwise. Holding a step key down for 0.5 second or longer activates
auto-repeat.

If the multi-marker function has been selected, the step keys can be used to
scroll the marker value display in the data area.
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e Using the numeric keypad
After you have pressed a soft key which has a parameter to display the current
setting in the interrupt display area, pressing the numeric keypad displays the
numeric keypad input area, where the entered numeric value is shown. When
you press one of the input parameter unit keys (either [um/ENTER] or 3
[nm/ENTER]), the numeric value in the numeric keypad input area is displayed
in the interrupt display area and set internally. If a parameter does not have a
unit associated with it, either [um/ENTER] or [nm/ENTER] may be pressed. If
you press the wrong key during a numeric keypad entry, you can use the [BACK
SPACE] key to erase the last entered digit (on the far right) in the numeric
keypad input area, then enter the correct digit.
By holding the [BACK SPACE] key down and erasing the entire entry in the
numeric keypad input area, you can make the numeric keypad input area
disappear and return to the condition preceding numeric keypad input.
If the value entered through the numeric keypad is not in the allowed value

range, the nearest allowed value will be set.
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3.5 Using the Mouse and External Keyboard

3.5.1 Using the Mouse

3-14

When you connect a mouse to this unit, you can perform the actions in the
FUNCTION section using just the mouse. The mouse gives you an intuitive
way to perform actions on the waveform screen, without losing any of the
traditional user interface capabilities. (@ For information on how to connect
the mouse, see subsection 3.2.1 Connecting the Mouse and Keyboard.)

This section describes the basic mouse-based actions and the functions of the
mouse during each action. For information on mouse actions with the marker
and zoom functions, see Chapter 7 Useful Functions.

(@ See subsection 7.1.2 Enlarging and Reducing the Display Using the
Mouse.)

< Basic Actions >

Table 3-3 shows the basic mouse-based actions.

Table 3-3 Basic Mouse-Based Actions

Button Function

Entry confirmation
Selections on hard key menu and soft key menu
Right Opening hard key menu

Left

NOTE

® When you move the mouse over a clickable screen item, the pointer

changes into a “%” | indicating that the action is available using the
mouse.
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Individual parameters in the

BlamDo]| - A0e319 OPTICAL SPECTRUM d measurement conditions area can be set
i by left-clicking the mouse. AUTO

It

TERE2 TETS TELK
VRRR e

v Z e e
VARG : GIFIX

T CONDITIGONS
< sTarT: 1547, TE0nm sTor: 1552, TE0mm cemTeR: 1550, 250nm SPAN: 5. Bnm
——

28 g—lm"”“ — el Ul sens: FIREE ) ol T} srmeBRBT AT SIMGLE
: ; : . ggg&ER SESENT PO
Right-click the mouse to | [RIENSR—-—. | A When the interrupt
display a list of hard [ Soo : o display  area  is
keys at the mouse N SEIE ¥ |[CoARSE displayed, a numeric
pointer position. Drar T e keypad is displayed,
.
PEAE SEARCH = iyt | o allowing  you 130
SEEEYSIS e enter numeric
FENORY - values using the
08 - WU UL procran i mouse. When you
@EgﬂEﬁE : left-click on a soft
""""" e I e key, that soft key is
: 3 E FEED : E E executed.
-60.8 R fEeEEe frommee HELP AR R AR
: ‘| When you left-click on a parameter
.0 d { displayed in a white box on the screen,

1547, o0 the corresponding soft key is displayed
E automatically.

Elario oA fEB8319 OPTICAL SPECTRUM ANALYZER ~~ _____Ooma? e

—WT,

CMEAS COMDIT IOR>

sTerT: 1547, T20nm sTop: 1552, Telnm CELTER:155B.22Bﬂm SPaM: L5,
18, flee-T res: [, AT@rm SENS/HIGHE | = I = T i T

When you left-click in the label
area, you can change the label.

P g
F R e
‘ 1 SR lt A [aJ[v][coArsE EEAL
11T EFF@EE — L all pc 11

1 When you left-click in the trace area,
R : : SEGHENT p‘ you can change the active trace.

PAR
-28.8 EEEL You can left-click on to
LISE! .
MEM] execute or stop sweeping.
FILI - - - A -LZ
- PROGRAM bl L oFF I
0.3 i EU LJ LJ ! UE
—————————— SRR SN SRS 7771 PR NSRS SRR ¢ S HEERvaL
; : : COPY : i ; | MINIMUM
! ' i FEED i ! '
B ] I fEEEEeeeey R AR HELP R ey AR R

3.9 ‘
N

ToEE. 7ot
&3 )

Fig. 3-10 Mouse-Based Actions (Part 2)

LWL [l _[NO T (SR
SHF | |[SHFE | MSK | 2O
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Hard key menu displayed by right-clicking the mouse

Hard key menu

CENTER
PAN

LEVEL

N\

SWEEP
ZOOM

SETUP
TRACE
DISPLAY

MARKER

PEAK SEARCH
ANALYSIS

The displayed functions are the same as the
panel keys in the FUNCTION section. When you
select a function with the mouse, the soft key
changes just like when you press a hard key.

USER
MEMORY
FILE

PROGRAM

During <LOCAL>, if <UNDO> is not possible,
this key is disabled. During REMOTE, keys
other than this key are disabled.

Hard copy key

Feeds recording paper

Displays Help

Fig. 3-11 Hard Key Menu
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<Markers Controls >

You can use the mouse to control the various markers displayed on the screen.

/7 EB319 OPTICAL SPECTRUM ANALYZER e 1
TRAY__ 11549, 7150 0,015 = . .
Toa,: nm " " You can move the line part of a line marker
voead: in measurement point increments by
VAARS . . .
e dragging it with the mouse.
sTerT: 1547, T2@nm sToe: 1652, T2@Anm cenTeR: |
o BcaEVD res: 1A nm  sens:[HIGHS
’ Li.i: 154—9.:4453nm E E < i
:155D.p17§nm i . —rT E—
B TR e e 185001 75m| Live
_____ HNFL v][CORRSE]| MR Le-L2
AE
You can move a moving marker BB et
in measurement point 2 <’Z°°” SPan
increments by dragging it with —

the mouse.

i i i i LIME MARKER
,,,,,, e e i et ALL CLEAR

OO

You can adjust the line marker position by dragging line |
markers L1 through L4 on the OVERVIEW window.

-20.8 I : I I I - I MORE 2,3
1548, T2@rm 1550, 228 nm nms/D 1551. T2@nm J
g '

Fig. 3-12 Using the Mouse to Control Markers

<ZOOM Controls>

You can use the mouse to easily increase or decrease the scale through hard
key settings.

s BOB319 OPTICAL SPECTRUM ANALYZER ~~ 2002 Dec 25 20:0@
TR A YPK__: 1549, 7183 @.@1dBm vun: Nl wEEE (070
vARR1 :
VaRRZ :
YRR :
YRR :
VARRS REPEAT

R 1550, 220nm SPAN: 5. @nm

; ; — —
The display scale can be increased or |z o[ e CoorEmm e
decreased by dragging the mouse in : : :

the waveform display area.

SEGMENT
MEASURE
IR W 1 AR S AR R ; <SEGMENT
' ' i ' ' POINT
1001
You can also increase or decrease the display Suep
scale on the OVERVIEW window by dragging [-/4it-Lul il o
the mouse. (# See subsection 7.1.4 Using the | | ——
Mouse on the OVERVIEW window) N ' ' <INTEﬁ\fR|\'I‘MUM

| T

[P

By dragging the area box (dotted line box),

which displays the current : 1
play [ @.35rmo TE51_970rm

enlargement/reduction area displayed on the

[ET T| [ELIE] [EhE -RDT -BGL
OVERVIEW window, you can move the 23 B e

enlargement/reduction area to the left or
right without changing the zoom span.

Fig. 3-13 Using the Mouse to Change the Enlargement/Reduction Area
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3.5.2 Using the External Keyboard
When you connect a keyboard to the [KBD] port on the back side of the unit,

you can use all of the panel keys through the keyboard. (@ For the connection

procedure, see subsection 3.2.1 Connecting the Mouse and Keyboard.)

Table 3-3 Hard Key Correspondence Table shows the correspondences between

the panel keys and the

keys on the

keyboard. You can also use the

alphanumeric keys on the keyboard to directly enter labels and file names.

Table 3-4 Hard Key Correspondence Table

Category Function External Description
keyboard
Sweep |SWEEP [SHIFT]+[F1] |Executes/sets sweep
CENTER [SHIFT]+[F2] |[Sets measurement center
Measurement 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
settings Z00OM [SHIFT]+[F7] |Sets display scale
DISPLAY [SHIFT]+[F8] |[Sets screen display
FUNCTION MARKER [SHIFTI+[F9] |Sets marker
Analysis SEARCH [SHIFT]+[F10] |PEAK/BOTTOM search
functions function
ANALYSIS [SHIFT]+[F11] |[Sets analysis function
USER [ALT]+[F1] User settings menu
MEMORY [ALT]+[F2] Memory
Other FILE [ALT]+[F3] Saves/opens files, file actions
PROGRAM [ALT]+[F4] Program functions
ADVANCE [ALT]+[F5] Advanced functions
SYSTEM [ALT]+[F6] System settings
Soft keys F1to F9 F1to F9 Depends on FUNCTION menu
UNDO/LOCAL [ALTI+[F9] Local: UNDO function
Remote: Returns to local
Auxiliary keys COPY [ALTI]+[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 Encoder [—],[] Changes numeric values/items
Step keys (A V) |[1][l] Numeric  value  one-step
change, item change, table
scrolling
COARSE [ALT]+[N] Switches between fine and

coarse encoder
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4.1

4-2

Overview

The AQ6319 optical spectrum analyzer uses leading-edge measurement technology to
provide improved measurement performance and advanced functions. To ensure proper
use of this unit, a connector adapter must be connected and preparations such as
alignment adjustment are required.

(@ See Safety Precautions, 2 Internal Reference Light Source)

Be sure to perform the alignment adjustment function and wavelength calibration in the
following cases:

® The first time you use this unit
® If it seems likely that this unit has been shaken (e.g., during shipping)
® If this unit has not been used for an extended period of time

® If measurement errors are at problematic levels

<Alignment adjustment>

Alignment adjustment consists of adjusting the optical axis of the monochromator
optical system used with this unit. The reference light source built in this unit is used as
the adjustment light source.

After turning on the power, we recommend allowing the unit to heat up for about 1 hour
before adjusting the alignment. After completing alignment adjustment, wavelength
calibration is performed automatically.

<Wavelength calibration>

Wavelength calibration consists of connecting a light source with a known wavelength
value (the internal reference light source, a laser-type external light source, or a gas cell
absorption line-type external light source) to the unit and calibrating it so that the error
at the calibration wavelength is zero.

An offset is applied to the grating angle inside the monochromator, so the entire
wavelength range (600 to 1700 nm) is calibrated. Calibration on multiple wavelengths is
not necessary. If you do perform calibration on multiple wavelengths, only the final

calibration is used.




Chapter 4 Usage Preparations 4.2 Attaching the Connector Adapter

4.2 Attaching the Connector Adapter

The AQ6319 has a universal optical connector. The connector is not attached to the
optical section at the factory, so you will need to attach optional connector adapters

before using this unit. (@ See subsection 10.2 Options for information on the different
types of connector adapters.)

Table 4-1 Connector Adapters
Connector Adapter Description Connector Type(**)

AQ9441(*%) Universal adapter for
Connector Adapter [CALIBRATION UTPUTI] connector.
o1¢
AQ9447(*¥) Connector adapter for
Connector Adapter [OPTICAL INPUT] connector
e} [®)
SC
ST

/\ Caution

® The connector adapters used for [OPTICAL INPUT]| and
[CALIBRATION OUTPUT] are different from each other, therefore be

certain to differentiate the connector adapters before attaching them to
the optical I/0 section.
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4.2.1 Attachment Procedure

This section describes the procedure for attaching a connector adapter to the
unit.
@D Open the optical connector cover on the front side of this unit.
@ Clean the ferrule edge of the optical I/O section using a swab soaked
with a small amount of pure alcohol.

@ After cleaning the connector adapter, attach it to this unit.

Optical I/0O section |

Connector adapter|

Z 4

7, AT

7 %

a s
2 7N

’— r

— Attach
- Remove

Fig. 4-1 Attaching the connector adapter

/\ Caution

(] There may be dust adhering to [CALIBRATION OUTPUTI, so be sure to clean it before
attaching the connector adapter.

® Do not blow compressed air or the like into the monochromator through [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 high-power light is input, the monochromator
may be irreparably damaged.

° When attaching or removing a connector adapter, be careful not to damage anything.
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4.3 Handling the Optical Connectors

4.3.1 Opening and Closing the Protective Connector Caps

Connections are always made through optical connectors when using this unit,

and they must be handled very carefully.

Be sure to clean the connector contacts with alcohol before using them so that

dust or the like does not adhere to them. (# See subsection 9.2.5 Regular
Cleaning)

Fig. 4-2 shows the shapes of typical FC-type and SC-type optical connectors.

S

Cap Cap
\FC-type optical \Sc-type optical
connector . connector
FC type SC type
Screw-lock type optical connector Single-touch type optical connector

Fig. 4-2 Shapes of FC- and SC-type connectors

4.3.2 Connecting Optical Fibers

This section describes how to connect an optical fiber to a connector adapter
that has been attached to the unit. The procedure for attaching an optical fiber
for an FC-type connector is presented here.
D Clean the end of the optical plug with a fiber cleaner.

(D-1 Push the tip of the optical plug against the cleaning surface of

the fiber cleaner so that it is perpendicular to the cleaning surface.

(D-2 With the tip of the optical plug pressing against the cleaning

surface, turn it one full rotation, then slide it horizontally.
(D-3 Now perform this process again.

Clean the output plug on the unit.

®© ©

Connect the optical plug to the unit.

-1 Open the optical adapter cover on the input light side on the front
side of the unit.

@-2 Insert the optical plug so that its key engages with the guide on
the optical adapter.

@-3 Turn the plug housing clockwise to fasten the optical plug.
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/\ Caution

® Be sure to clean the end of the optical fiber being used before connecting it.

® Do not try to forcefully attach the optical fiber plug with the plug inserted at a
slanted angle.
Doing so may damage the optical fiber plug or the unit’s optical connector.

® Before connecting the input light, make sure that it does not exceed the
AQ6319’s maximum rated level. With the attenuator function on, this is
+27dBm. If the input light exceeds the maximum rated level, the optical
section may be damaged.

® Press the optical plug 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 plug.
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4.4 Alignment Adjustment

If you are using this unit for the first time or using it after it has been severely shaken
while being moved, perform the alignment adjustment procedure after warmup ends.

The alignment adjustment procedure is performed as follows.

@D Turn this unit’s power on.
Turn the standby power switch on the back side to ON and press the
power switch on the front side to enter the [OPERATE] state. (w See
subsection 3.1.2 Power-On and Screen Display)

@ Use a 9.5/125 pm SM optical fiber to connect the unit’s optical input
connector with the optical output connector. (@ See subsection 4.3.2

Connecting Optical Fibers and Fig. 4-3 Measurement System During

Alignment Adjustment)
AQ6319

O
E O SM optical fiber
O (9.5/125um)
O
O
O

O ||

Fig. 4-3 Measurement system during alignment adjustment

/\ Caution

Monochromator alignment adjustments

® Since an extremely precise monochromator is incorporated in this unit, the
alignment of the monochromator may have shifted due to vibrations while being
moved, or to temperature variations in the operating environment.
If you are using the unit for the first time, or using it after it has been subjected
to extreme vibrations while being moved, be sure to perform the alignment
adjustment procedure following warmup.

Unless alignment adjustments are carried out, the optical performance of this
unit cannot be guaranteed.
® Always use the internal reference light source for alignment adjustments.
Alignment adjustments will be incorrect if an external light source is used.
® Be very careful in handling the optical connectors during the connection
process.
(w For details, see section 4.3 Handling the Optical Connectors)
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® Press the [SYSTEM] switch.

@ Press the <OPTICAL ALIGNMENT> key.

When you press this key, the screen appears as shown in Fig. 4-4.

: LEXECUTE

<7 AR6319 OPTICAL SPECTRUM AMALYZER »~
B V-vn: ki

TMEAS COMDITIONS
sTarT: 1547, TEAMm stoe: 1562, T2AMm center: 1550, 22@nm SPAN: 5. Bnm |

r 1A, Az res: @ O1@rm  sews:[HIGHE | ave:[ 1] svec: [ CEALAITOD
REF-— e P :
clE H H OPTICAL ALIGNMENT HMODE
------------------------------- Connect built—in light source :
e i i and press <ERECUTE> kev. d .

-14.4

-64.4

8.8 :
1547720 m

(1558, 22@rm @50 m o [T552.728mm EANCEL

Fig. 4-4 Screen appearing when [OPTICAL ALIGNMENT] key is pressed

® Press the <EXECUTE> key to execute the alignment adjustment process.
When you press this key, alignment adjustment is performed
automatically and ends in approximately Several minutes. After the
alignment adjustment process ends, the previous screen is displayed again.
Press the <CANCEL> key to cancel alignment adjustment partway
through the process.

NOTE

® After alignment has been executed, wavelength calibration is also performed
automatically inside the unit.
® If you cancel alignment adjustment, the alignment adjustment will not be

applied and the state existing prior to the alignment adjustment process will be
restored.
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4.5 Wavelength Calibration

If wavelength calibration is not performed for an extended period of time, the unit’s
wavelength accuracy will decline and it may become impossible to obtain accurate
measurements. Therefore, wavelength calibration should be performed periodically.

Wavelength calibration is performed automatically following alignment adjustment

using the internal reference light source. In addition, an external light source may also 4
be used for wavelength calibration.

4.5.1 Wavelength Calibration Using the Internal Reference Light Source

This section describes the procedure for performing wavelength calibration

using the internal reference light source.

@O Turn the unit’s power on.
Turn the standby power switch on the back side to ON and press the
power switch on the front side to enter the [OPERATE] state. (# See

subsection 3.1.2 Power-On and Screen Display)

/\ Caution

® If you are using the unit for the first time or using it after it has been
severely shaken while being moved, be sure to perform the wavelength
calibration procedure after warmup ends.

® When connecting the power cord, follow the Power Supply Precautions
presented in the section entitled “Safetv Marks and Notations”.

@ Use a 9.5/125 pm SM optical fiber to connect the unit’s optical input
connector with the optical output connector. (@ See subsection 4.3.2
Connecting Optical Fibers and Fig. 4-5 Measurement System During
Wavelength Calibration (using Internal Reference Light Source)

AQ6319

O

00000000

SM optical fiber (9.5/125um)

Fig. 4-5 Measurement System During Wavelength Calibration

(using Internal Reference Light Source)

/\ Caution

® Be very careful in handling the optical connectors during the connection
process. (@ For details, see 4.3 Handling the Optical Connectors)
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® Press the [SYSTEM] switch.

@ Press the <WL CALIBRATION> key.
When you press this key, the screen appears as shown in Fig. 4-6.

® Select the <BUILT-IN SOURCE> key.

EloarDo] - AE6319 OPTICAL SPECTRUM AMNALYZER ~~ 2082 Dec 26 2B8:18
v H v-vn: AlY][E <

EXTERMAL
LAZER

1523, 488nm

TMEAS COMDITIONS
|5TART:1547.72Bnm stoe: 1552, T2lnm center: 1558, 220Anm SPAN: 5. @nm |

EXTERMAL
GAS CELL

1538, 372rm
Set laser and press EXECUTE kev to start,

CALIB LWL
EELECT
press CANCEL key for emergency stop.

| E— . R B amneanes feonneeae EXECUTE
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Fig. 4-6 Screen appearing when <WL CALIBRATION> key is pressed

® Press the <EXECUTE> key.
Pressing this key executes the wavelength calibration process. After the
wavelength calibration process ends, the previous screen is displayed

again. Press the <CANCEL> key to cancel wavelength calibration partway
through the process.

/\ Caution

® [If this unit’s wavelength error is +1 nm or greater, wavelength
calibration using the internal reference light source is not possible. (In
this case, readjustment is necessary. Please contact Yokogawa Electric.)
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4.5.2 Wavelength Calibration Using an External Light Source

Instead of using the internal reference light source, it is also possible to
calibrate the unit using an external light source. Note, however, that
wavelength calibration cannot be performed usinpg light sources listed under

@ through @ in the following Caution.

/\ Caution

® Alight source cannot be used as an external light source in the following cases:

@ If the set wavelength is not the same as the calibration light source

@ If the unit’s wavelength error is +1 nm or greater (in such cases,
readjustment is necessary, so contact Yokogawa Electric)

@ If you are using a reference light source with multiple absorption lines,
and the unit’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)

® Do not use this function to intentionally change the unit’s display wavelength.
Use the <WL SHIFT> key for that purpose. (# See section 6.16 System)

® The user is only allowed to set vacuum and air wavelength modes. If frequency
mode is set, wavelength mode will be used within the wavelength calibration

function.

@D Turn the unit’s power on.
Turn the standby power switch on the back side to ON and press the power
switch on the front side to enter the [OPERATE] state. (@ See subsection

3.1.2 Power-On and Screen Display)

/\ Caution

® If you are using the unit for the first time or using it after it has been severely
shaken while being moved, be sure to perform the alignment adjustment
procedure after warmup ends.

® When connecting the power cord, follow the Power Supply Precautions
presented in the section entitled “Safety Marks and Notations”.
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®@ Use an SM optical fiber to connect the output connector of the external
light source to the unit’s INPUT connector. (# See subsection 4.3.2
Connecting Optical Fibers and Fig 4-7 Measurement System During
Wavelength Calibration (using External Light Source))

AQ6319

Light source

N

SM optical fiber (9.5/125um)

Fig. 4-7 Measurement System During Wavelength Calibration (using External Reference

Light Source

/\ Caution

® Be very careful in handling the optical connectors during the connection
process.
(w Tor details, see section 4.3 Handling the Optical Connectors)

©

Press the [SYSTEM] switch.

®

Press the <WL CALIBRATION> key.

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

value:

@ If the external light source is a laser-type light source
Press the <EXTERNAL LASER> key. The interrupt display area is
displayed. Set the laser’s wavelength value using the rotary knob or step

keys. (The allowed wavelength range is 600 to 1700 nm.)
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@® If the external light source is a gas cell absorption line-type light
source

Press <EXTERNAL GAS CELL>. The interrupt display area is displayed.
Set the gas cell absorption line-type light source’s wavelength value using
the rotary knob or step keys. (The allowed wavelength range is 600 to
1700 nm.)

@ If the unit’s internal calibration wavelength value is used

Press the <CALIB WL SELECT> key. When you press this key, the
wavelength values shown in Table 4-2 are displayed as soft keys. Select
the desired wavelength value.

Table 4-2 Calibration wavelength values in <CALIB WL SELECT> key

Vacuum wavelength mode [nm] Air wavelength mode [nm]
632.991 632.816
1152.589 1152.274
1523.488 1523.072
1530.372 1538.954
1552.116 1551.692
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vV B =vn:

=1
TARA1 E%? CALIBE WL
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D e e D oo
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Fig. 4-8 Screen displayed when <CALIB WL SELECT> key is pressed
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Fig.

® Press the <EXECUTE> key.
When you press this key, wavelength calibration is performed. The
previous screen is displayed again after the calibration process ends.
Press the <CANCEL> key during wavelength calibration to cancel the
wavelength calibration process.

NOTE

® (Calibration on multiple wavelengths is not necessary. If you do perform
calibration on multiple wavelengths, only the final calibration is used.
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4-9 Wavelength calibration screen for laser-type external light source
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The unit is designed to for use in a wide range of applications, but it does have some

limitations. The following must be taken into consideration during measurements.

5.1.1 Types of Optical Fibers

The unit can use single mode optical fibers with core diameters of 5 to 9.5 um,
and multimode (GI) optical fibers with core diameters of 50 and 62.5 pm.
Functions may be limited or restricted depending on which type of optical fiber
is used. Table 5-1 shows which of the typical types of fiber may be used and the
limitations on their use.

Note that the unit 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 space light measurements, input the space light to the optical fiber and
from the optical fiber to the unit. A variety of adapters are available for this

purpose. (# See section 10.2 Options)

Table 5-1 Summary of usable optical fiber types and usage limitations

Optical fiber type Obtained wavelength Absolute level
Type Core diameter resolution (in nm) accuracy
SM 5 0.010 X
SM 9.5 0.010 O
GI 50 0.050 X
GI 62.5 0.050 X
SI 50 0.050 X
SI 80 0.100 X
SI 100 0.200 X
SI 200 0.500 X
SI 400 1.000 X
SI 800 1.000 X
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5.1.2 Input Optical Fiber Numerical Aperture (NA) and Level Measurement Values

The level measurement error of the unit changes as shown in Fig. 5-1,
according to the numerical aperture (NA) of the optical fiber connected to the
input connector. The unit’s absolute level is calibrated using a 9.5/125 um
single-mode optical fiber (SSMA type in JIS C6835, with PC polishing, 9.5 um
mode field diameter, and 0.104 to 0.107 NA). 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.

If you connect an optical fiber with an unknown NA to the unit for level
measurements, accurate measurements can be obtained by setting the unit’s

level shift as shown below.

D Use a light source with a narrow spectral width such as a DFB-LD (1310 nm or
1550 nm wavelength).

@ Connect the light source and the unit using an optical fiber cord and set the
unit’s resolution to 1.000 nm. Execute measurement and determine the peak
level.

@ Disconnect the optical fiber cord from the unit and connect it to a light power
meter to measure the light power.

@ Calculate the difference between the peak level value obtained from the unit
and the power value obtained from the light power meter, and set this amount
as the unit’s level shift. (& See section 6.16 SETUP)
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Numerical Aperture (NA)

Fig. 5-1 Input Optical Fiber Numerical Aperture and Level Error

(typical characteristics)
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5.1.3 Limitations on Wavelength Resolution

The maximum wavelength resolution for the unit is 0.010 nm when using a
single-mode optical fiber with a core diameter of 9.5 um. As shown in Table 5-1,
maximum wavelength resolution is higher when optical fibers with thicker core
diameters are used.

Setting a resolution value finer than those shown in Table 5-1 will simply
result in an inaccurate measurement level without improving resolution.
Optical fibers with a thick core diameter are especially useful for inputting
space light for measurement, but they have poor resolution. Choose the best

type of optical fiber for your particular application.

5.1.4 Absolute Level Accuracy

The unit’s absolute level is calibrated using a single-mode optical fiber with a
core diameter of 9.5 um. Therefore, level accuracy obtained using optical fibers
with a different core diameter are outside the specifications.

(o See subsection 5.1.2 Input Optical Fiber Numerical Aperture (NA) and
Level Measurement Values)

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

Multimode (GI) 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 (=
see subsection 5.1.2 Input Optical Fiber Numerical Aperture (NA) and Level
Measurement Values), 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.
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5.1.5 Level Axis Effective Range with Measurement Sensitivity Set to <NORMAL
HOLD>

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<(effective range) <REF+10

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. For this reason, when measurement sensitivity is set to
<NORMAL HOLD>, we recommend setting the level scale to 5 dB/DIV or less.

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

application.
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5.1.6 Stray Light from the Monochromator

The unit 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.
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Fig. 5-2 Waveform with <NORMAL HOLD> measurement sensitivity
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Sensitivity Setting

The principle and feature describes various mode(<CHOP> and <SWITCH>key) int the
<CHOP MODE>key.
® <CHOP>
Measurement can be performed with monochromator stray light by chopper
operates every one sampling point.
Sweeping will take an extremely long time by sensitivity improves.

Note, however, if the DUT’s state is unstable, this mode is effective.

® <SWITCH>
The first sweep is measured noise elements. The second sweep is displayed
waveform which substract the current measurement data form noise elements.
The sweeping time of this mode is faster than CHOP mode.
Note, however, if the DUT’s state is unstable, this mode may cause improper

waveform.

Fig 5-4 sweeping time and relation fo various chopper mode shows, then set the

measurement sensitivity which correspond to measurement condition.

HIGH3/SW HIGH3/CHOP
HIGH2/SW HIGH2/CHOP
HIGH1/SW HIGH1/CHOP
Sweep Time >

Fig 5-4 sweeping time and relation fo various chopper mode

NOTE

® When setting of <CHOP MODE>key is set <SWITCH>, waveform on first sweep
1s not displayed.
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5.1.7 Ripples in 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.

5.1.8 Level Accuracy below the Cutoff Frequency (Short Wavelength) of a Connection

Optical Fiber

Level accuracy below the cutoff frequency of a connection optical 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.

5.1.9 Waveforms with Resolution of 0.010 nm

When the resolution is set to 0.010 nm for measurements from a DFB laser or
other light source in which the spectral width is narrower than the unit’s
resolution, very small spikes may occur at the skirts of the waveform.

(w See Fig. 5-5 Waveform with 0.010 nm Resolution)

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.

Note that these spikes will disappear if the resolution is set to a coarser value.
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5.2 Basic Measurements

This section on the basic measurements describes the steps from connecting a DUT

(device under test) to performing [SWEEP] to execute actual measurement.

5.2.1 Flow of Basic Measurements

The flow chart below shows the flow of the optical device measurement process.
For detailed information on the procedures in each step, see the corresponding
sections of the manual shown on the right.

Turn on the power Turn on the unit’s power.

(w See section 3.1 Turning the Power ON/OFF)

Alignment adjustment To obtain accurate measurements, first perform
Wavelength calibration alignment adjustment and wavelength calibration.

(w See sections 4.4 Alignment Adjustment and 4.5
Waveform Calibration)

Connect DUT Connect the DUT to the unit using optical fiber.

(w See subsection 5.2.2 Connecting the DUT)

e

Set measurement

su Set the measurement conditions according to the device
conditions being measured.

(@ See subsection 5.2.3 Measurement Condition

Settings, (2) Manual Settings)

When measurement starts, the swept waveform is
displayed on the display screen. Measurement
conditions can be optimized during the measurement
process.

Take measurement
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5.2.2 Connecting the DUT

The DUT is connected to the unit with a measurement system like that shown

in Fig. 5-6. The procedure is described below.

AQ6319

Light source

U
O
O
O
O
O
O
O

\

Fig. 5-6 Basic Measurement System

Optical fiber

The following attachment procedure pertains to an FC-type connector.
Clean the tip of the optical plug with a fiber cleaner.
Clean the output plug on the unit.

© O 6

Connect the optical plug to the unit.

®-1 Open the input light-side optical adapter cover on the front side of the unit.
®-2 Insert the optical plug so that its guide couples with the key on the optical
adapter.

Also perform steps @ through ® for the DUT to connect the unit with the DUT.

/\ Caution

® Be sure to clean the tip of the optical fiber being used before connecting it.

® Do not try to forcefully attach the optical fiber plug with the plug inserted at a
slanted angle.
O Doing so may damage the optical fiber plug or the unit’s optical connector.

® Before connecting the input light, make sure that it does not exceed the unit’s
maximum rated level. With the attenuator function on, this is +27dBm or
higher. If the input light exceeds the maximum rated level, the optical section
may be damaged.

® Slanted angled PC-type optical connectors cannot be used with the unit.
Forcefully connecting a slanted angled PC-type optical connector may damage
the equipment. Always use a physical contact (PC) type optical connector.
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5.2.3 Measurement Condition Settings and Measurement Execution

The unit allows automatic measurement through AUTO sweeping, in which the
minimum settings required for measurement are set automatically. In addition,
there are manual settings which allow the user to perform measurements with
manually entered settings. This section describes the automatic and manual

procedures as well as how to set the measurement conditions.

o AUTO sweep

Pressing the <AUTO> key inside the [SWEEP] switch displays the spectrum
with the measurement conditions set to the optimal settings for the input
light.
AUTO sweep measurement is performed through the following procedure.

® Press the [SWEEP] switch.

@ Press the <AUTO> key.

| A\ Caution

® The following four parameters are set automatically by AUTO sweep:
1. Span (SPAN)
2. Center wavelength (CENTER)
3. Reference level (REF LEVEL)

4. Resolution (RESOLN)
® When AUTO sweep ends, the operation changes to repeat sweep.

Sweep icon

T During a sweep, the sweep icon and the
lL‘/ current sweep progress are displayed as
percentages.

| 99% |

During a sweep, the sweep indicator 1is
displayed at the bottom of the waveform
screen. The bar indicates how far the sweep
has progressed.

~/ AIB319 OPTICAL SPECTRLM ANALYZER ~~ 2002 Dec 26 18:01
g V=Vn: T UTO

20ann =Top: 1670, 008 center: 1270.0000m __span: 800, Brm J
res: [[00@nm__s=ns: [0 ave:[J]  sve: (001 (AUTO)

/

8Ll
(1549, 58]

Screen on first sweep after pressing <AUTO> key Screen after AUTO sweep ends
Fig. 5-7 AUTO Sweep Execution Screens
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e Manual settings

It may not be possible to obtain the desired measurement waveform through

AUTO sweep using the <AUTO> key. In such cases, you can manually set

various measurement conditions. Manual settings are entered through the

following steps.

A Set center

wavelength

a
SIS
a
g
a
o]
a
ST

B Set SPAN

C Set reference level

D Set resolution

E Sweep

The center wavelength setting on the
measurement screen can be set through the
following three procedures.

A-1. Set using <CENTER WL>/<CENTER

FREQ> key
A-2. Set using <START WL>/<START FREQ>
and <STOP WL>/<STOP FREQ> keys

A-3. Set using one-action key

The span setting on the measurement

screen can be set through the following

three procedures.

B-1. Set using <SPAN WL>/<SPAN FREQ>
key

B-2. Set using <START WL>/<START FREQ>
and <STOP WL>/<STOP FREQ> keys

B-3. Set using one-action key

The reference level can be set through the
following two procedures.
C-1. Set using <REF LEVEL>

C-2. Set using one-action key

Set the wavelength resolution.

Start the measurement.
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A Center wavelength setting

The center wavelength setting on the measurement screen can be set through
the following three procedures.

A-1 Set using <CENTER WL>/<CENTER FREQ> key

This setting procedure is described below.

@ Press the [CENTER] switch.

@ Press the <CENTER WL> or <CENTER FREQ> key.
The <HORIZON SCALE> key in the [SET UP] switch can be used to
change the horizontal axis display mode to wavelength or frequency. (&
See section 6.3 CENTER)

® The interrupt display area is displayed. Enter the center wavelength
using the rotary knob or the numeric keypad.

NOTE

® When the center wavelength is set, the start wavelength and stop wavelength
values change.

® The set value is applied in the measurement conditions area.

® When a setting is changed, appears in the measurement conditions area.
® Changing the center wavelength does not change the span.
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Fig. 5-8 Center wavelength setting screen using <CENTER WL> key

5-13



5.2 Basic Measurements Chapter 5 Measurement Procedures

A-2 Set using <START WL>/<START FREQ> and <STOP WL>/<STOP
FREQ> keys

This setting procedure is described below.

® Press the [CENTER] switch or [SPAN] switch.

@ Press the <START WL>/<START FREQ> or <STOP WL>/<STOP
FREQ> key.
Using the rotary knob, step keys or the numeric keypad, enter the start
wavelength or stop wavelength.

NOTE

When the start wavelength (or stop wavelength) is set, the center wavelength
and span change accordingly. However, the stop wavelength (or start
wavelength) value does not change.

The set value is applied in the measurement conditions area.

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

A-3 Set using one-action key

The unit has functions which allow the center wavelength to be set

using one-action keys. These functions are summarized in Table 5-2.

Table 5-2 Setting the center wavelength with one-action keys

Function Description

<PEAK—CENTER> Sets the center wavelength as the peak wavelength of the active trace

measurement waveform.

<MEAN WL—CENTER> | Sets the center wavelength as the THRESH 3dB center wavelength of the

active trace measurement waveform

<MARKER—CENTER> Sets the center wavelength as the moving marker wavelength.

<VIEW-MEAS> Sets the center wavelength as the currently displayed ZOOM scale.

NOTE

See Chapter 6 Function Switches and Soft Keys for information on the
individual functions.
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B Span setting

The span setting on the measurement screen can be set through the following
three procedures.

B-1 Set using <SPAN> key

This setting procedure is described below.
@ Press the [SPAN] switch.

@ Press the <SPAN WL>/<SPAN FREQ> key.

The interrupt display area is displayed. Enter the span using the
rotary knob or numeric keypad.

NOTE

® Setting the span changes the start wavelength and stop wavelength.
® The set value is applied in the measurement conditions area.
® Setting the span does not change the center wavelength/frequency.
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Fig. 5-9 Span setting screen
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B-2 Set using <START WL>/<START FREQ> and <STOP WL>/<STOP
FREQ> key

This setting procedure is described below.
® Press the [CENTER] switch or [SPAN] switch.
@ Press the <START WL>/<START FREQ> or <STOP WL>/<STOP
FREQ> key.
Enter the start wavelength or stop wavelength using the rotary knob or
the numeric keypad.

NOTE

® When the start wavelength (or stop wavelength) is set, the center wavelength
and span change accordingly. However, the stop wavelength (or start
wavelength) value does not change.

® The set value is applied in the measurement conditions area.

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

® The span does not change by setting the center wavelength.

B-3 Set using one-action key
The unit has functions which allow the span to be set using one-action

keys. These functions are summarized in Table 5-3.

Table 5-3 Setting the span using one-action keys

Function Description
<AA—>SPAN> Sets the span as the active trace measurement waveform THRESH 3dB
width x 2.
<MKR L1-L2—SPAN> Sets the span as the span between line markers 1 and 2.

NOTE

® See Chapter 6 Function Switches and Soft Keys for information on the
individual functions.
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C Reference level setting
The measurement screen reference level can be set through the following

two procedures.

C-1 Set using <REF LEVEL> key

This setting procedure is described below.
@ Press the [LEVEL] switch.
@ Press the <REF LEVEL> key.
The interrupt display area is displayed. Enter the center wavelength
using the rotary knob or the numeric keypad.

NOTE

® The level axis setting is applied in real time on the waveform display.
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v H V-Vn:

|<MEAS CONDTT 1ON> [HEW]
sTerT;: 1549, 50@MM sTop; 1560, 500nm center: 1550, BBAMm span: 1.

18. 8los- o res: [@.018)rm  sens: [HIGHT ava:__1]  smeL:[_TAALMANT L1N SCaLE

19.8

ReF LEvEL

- :LIN
1. BdEm) BaSE LEVEL
: : (=
,,,,,,, «)REF LEvEL

-21.8 : : (RSRSNN—. S frosnanee s - S

==

REF LEVEL

jorFsll

LEVEL UNIT

v SCALE
SETTING

il ‘ I I I : I ‘ MoRE 1.2
1522, 490]rm 1523, 498]rm .o 1524, 450]mm

Iy [y | 7e) FeT] B T e e B )

] ERE B Er e e 2] (=== | e

Fig. 5-10 Reference level setting screen
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C-2 Set using one-action key
The unit has functions which allow the reference level to be set using
one-action keys. These functions are summarized in Table 5-4.

Table 5-4 Setting the reference level using one-action keys

Function Description
<PEAK—REF LEVEL > Sets the reference level as the active trace measurement waveform peak
level.
<MARKER—REF LEVEL> | Sets the moving marker level as the reference level.

NOTE

® See Chapter 6 Function Switches and Soft Keys for information on the
individual functions.
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D Wavelength resolution settings

This setting procedure is described below.
® Press the [SET UP] switch.
@ Press the <RESOLUTION> key.
When this key is pressed, the following seven wavelength resolutions
are displayed in soft keys. Select the desired wavelength resolution.
v' <0.010 nm>
<0.020 nm>
<0.050 nm>
<0.100 nm>
<0.200 nm>
<0.500 nm>

v
v
v
v
v
v <1.000 nm>

NOTE

® Pressing the <RESOLUTION> key displays the interrupt display area.
The wavelength resolution can be set in this area using the encoder,
step keys, or numeric keypad.
However, the entered value is not set as is. Instead, the nearest value
among the seven values shown above is set.
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E Sweeping

The sweeping procedure is described below.
@ Press the [SWEEP] switch.
@ Press the <SINGLE> key or <REPEAT> key to start sweeping.

® Sweeping can also be performed by clicking the sweep icons ( D 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.

L] 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.)
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Fig. 5-11 Display screen during sweep execution

e Other measurement condition settings

Set the following measurement conditions as needed according to the
measurement results obtained based on the procedures described above.

F Sensitivity

G Averaging count

H Sampling number/sampling interval settings

I Horizontal (wavelength/frequency) axis setting

J Vertical (Ievel) axis setting

K Trace selection and setting

5-19



5.2 Basic Measurements

Chapter 5 Measurement Procedures

F Sensitivity

Sensitivity can be selected according to the light reception level required for

measurement.

This setting procedure is described below.

@ Press the [SET UP] switch.

@ Press the <SENS/MODE> key to select one of the six alternative

measurement sensitivity settings.

v" <NORMAL/HOLD>
<NORMAL/AUTO>
<MID>

<HIGH1>
<HIGH2>
<HIGH3>

RN NI NN

NOTE

® [f the sensitivity setting is <HIGH1> through <HIGH3>, the <CHOP MODE> key
may be used to select the chopper operation mode in the monochromator. Stray
light specific to the monochromator can be reduced by turning the chopper.
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Fig. 5-12 Sensitivity setting screen

5-20




Chapter 5 Measurement Procedures 5.2 Basic Measurements

The various sensitivity settings are shown in Table 5-5.

Table 5-5 Sensitivity Settings

Measurement sensitivity Description

NORMAL HOLD Measurement with fixed gain based on reference level

NORMAL AUTO
Measurement with auto-gain.

MID The auto-gain adjustment range and bandwidth vary and sensitivity changes
according to each measurement sensitivity setting.

HIGH1 The following sensitivity settings are available: "NORMAL AUTO” .
“MID”, "HIGH1”, "HIGH2”, HIGH3”. "HIGH3” provides the best sensitivity,

HIGH2 but is slowest in terms of sweeping speed. (@ See Table 5-6 Relationship

Between Set Sensitivity and Sweeping Speed)
HIGH3

Table 5-6 Relationship Between Set Sensitivity and Sweeping Speed

Measurement sensitivity NORMAL MID HIGH1 HIGH?2 HIGHS
AUTO

Sweeping speed Faster=

Sensitivity - o

/\ Caution

® The <CHOP MODE> setting only applies to the <HIGH1> through <HIGH3>
sensitivity settings. Under other sensitivity settings, the chopper in the
monochromator does not rotate even if it is set to ON.

® When the <CHOP MODE> key is set to <CHOP> or <SWITCH>, the
measurement sensitivity names of the <HIGH1> through <HIGH3> keys
change. (# See Fig. 5-13 Display Screen During Sensitivity Setting)

[EANDO] . 6319 0PTICAL SPECTRN ANPLYZER ~~ B4 fipr 20 17158 EANDS] - (05319 OPTICAL SPECTRUM ANALYZER /7 5094 fer 28 17158
H V-vn: A]V] [ = =] H V-Vn: [A]Y] 2B =
aga1 " £ 001 "
002 EH rioge
] S 71005
00 EH . - (g
0905 i NORM,/&LTS Ba0E
[(FME&S CORGITIONS ‘ <MEAS CONDIT LOND |
|sTarT: EOR. OAANM sTop: 17AA. BBANM cenTer: 1150. @AM Sean: 1100, Anm sTerT: 608, BBANM sTop: 170R, A0@nm center: 1150, BRBm span: 1100, Bnm
JR res: 00 seve: [ORZANT  ave:[ 1] sve: [GSOLEELTON o 20 res: [COPA)m __sens: FORTAN] _ ave:[ 1] swew: [ SERLTTON
K] —————— . — ]
| e |
NoRItALTO) NCRM/ALTO)
E=
. f -
. -5,
cor vooe
cHop)
78, K
™ -5,
S 270 150,00 ([ TA0. 00 LEX” ‘ S0 00 TTE0. ) 11000 o T [ el

Fig. 5-13 Display Screen During Sensitivity Setting
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G Averaging time
The averaging function is used in cases such as the following:
o  When the light source’s level is fluctuating
e When measuring a modulated signal of several kHz or less
e  When the waveform is disrupted and difficult to measure

e When it is necessary to obtain even higher measurement sensitivity

This setting procedure is described below.
® Press the [SET UP] switch.
@ Press the <AVERAGE TIME> key.
The interrupt display area is shown. Use the rotary knob, step keys, or

numeric keypad to set the averaging time.

/N\ Caution

® Increasing the averaging time reduces the sweeping speed.
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Fig. 5-14 Averaging Time Setting
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H Sampling points/sampling interval settings

Set the sampling points or sampling interval for each sweeping range.
H-1 Sampling points

This setting procedure is described below.
® Press the [SET UP] switch.
@ Press the <SAMPLING POINT> key.

The interrupt display area is shown. Use the rotary knob, step keys, or

numeric keypad to set the sampling points.
NOTE

® The factory default setting is <SAMPLING POINT AUTO>, which determines the
sampling points through internal processing.
(w See subsection 8.7.2 List of Initial Values)

® In cases where the number of sampling points per sweeping area is extremely
small, is displayed in the measurement conditions area

® Increasing the number of sampling points reduces the sweeping speed.

® When this setting is changed, the <SAMPLING INTERVAL> value also changes.

H-2 Sampling interval

The procedure for setting the sampling interval is described below.
@ Press the [SET UP] switch.
@ Press the <SAMPLING INTERVAL> key.
The interrupt display area is shown. Use the rotary knob, step keys, or
numeric keypad to set the sampling interval.

NOTE

® Setting a narrow sampling interval reduces the sweeping speed.
® When this setting is changed, the <SAMPLING POINT> value also changes.
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I Horizontal (wavelength/frequency) axis setting
The horizontal axis can be set as the wavelength axis or frequency axis.

This setting procedure is described below.
® Press the [SET UP] switch.
@ Press the <HORIZON SCALE nm/THz> key to set the unit to be used

on the horizontal axis.

NOTE

® Pressing the <HORIZON SCALE nm/THz> key alters the setting “nm”—
“THz” and vice versa.

® For further details, see <HORIZON SCALE nm/THz> in Chapter 6
Function Switches.
(w See section 6.6 SET UP)
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Fig. 5-15 Horizontal (wavelength/frequency) axis scale setting
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J Vertical (level) axis setting

The vertical axis can be set as a log scale or linear scale.

This setting procedure is described below.
@ Press the [LEVEL] switch.
@ Press the <LOG SCALE> key to select log scale display, and press the
<LIN SCALE> key to select linear scale display.
When you press the <LOG SCALE> key, the interrupt display area is
shown. You can use the rotary knob or step keys to set the vertical axis
scale.

NOTE

® For further details, see <LOG SCALE> and <LIN SCALE> in Chapter 6
Function Switches.
(w See section 6.5 LEVEL)
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Fig. 5-16 Vertical (level) axis scale setting

5-25



5.2 Basic Measurements

Chapter 5 Measurement Procedures

K Trace selection and setting

The unit has seven independent traces (A through G). The settings related to

writing and waveform fixation each trace are described below.

5-26

The trace selection and setting procedure is described below.

® Press the [TRACE] switch.
@ Press the <ACTIVE TRACE> key.
When you press this key, the soft keys are displayed

as A through G.

Select the trace you want to make active from these seven traces.

® Use the <VIEW @ DISP/BLANK> key to set the trace
[DISP] and to display it.
@ Use the <WRITE @> key to set the trace activated in @

selected In @ as

to write mode.

NOTE

1224, 498]nm

® @ For further details, see sections 6.5 LEVEL and 7.2 Trace Functions.
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Fig. 5-17 Trace selection and setting
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5.3 Applied measurements

This section describes how to perform various types of analysis on measured waveforms
in applied measurements. See Chapter 8 for detailed information on the analysis

functions. (@ See Chapter 8 Explanation of Various Functions)

The following applied measurements are described in detail here:
5.3.2 Spectrum width measurement
5.3.3 Notch width measurement 5
5.3.4 SMSR measurement
5.3.5 POWER measurement
5.3.6 DFB-LD, FP-LD, and LED light source measurements
5.3.7 PMD measurement
5.3.8 WDM transmission signal measurement

5.3.9 Optical amp gain and NF measurement

5.3.10 WDM optical fiber characteristic measurement
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5.3.1 Applied measurement flow

The procedures from waveform measurement to execution of analysis are

described below as the actual applied measurement flow using the following

flow chart.

Waveform Measure the subject light.

measurement (w See section 5.2 Basic Measurements)

Il

Selection of analysis

Select the analysis method to be used.

O Press the [ANALYSIS] switch.

@ Select an analysis method by pressing one of
method three keys (<SPEC WIDTH>, <ANALYSISI>,
<ANALYSIS2>). (w See Chapter 8 Details of
Various Functions for information on the different
types of analysis and their algorithms.)

Il NOTE

® When you select an analysis method, the
currently set parameters are used for analysis
and the results are displayed on the screen.

Set the parameters for the selected analysis

Parameter settings function.
@ Press the <PARAMETER SETTING> key.

The parameter setting screen is displayed. (Fig.
5-17)

@ Use the <7>, <|> <—>, and <<> keys to
move the cursor to settings that need to be
changed.

@ Change the parameter settings.

@® Numerical parameters
Use the rotary knob, step keys, or
numeric keypad to set these parameters.

@® Selectable parameters
Move the cursor to the parameter you
want to select, then press the <SELECT>
key.
@ After you have completed all settings, select
the <CLOSE WINDOW> key to close the

parameter settings screen.

NOTE

® To restore a parameter setting to its
default value, press the <DEFAULT> key.

® If the parameter settings screen consists of
multiple pages, use the <NEXT PAGE> key
to move to the next page.
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Press the <ANALYSIS EXECUTE> key to
execute analysis. The analysis results,
which incorporate the changed parameter
settings, are displayed on the screen.

Execute analysis

5
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Fig. 5-18 Parameter settings screen (example)
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5.83.2 Spectrum width measurement

5-30

Spectrum width can be analyzed from the measured waveform.

Spectrum width analysis can be performed on waveforms measured using

various light sources, optical filters, and the like.

<Execution procedure>

O]
@

Press the [ANALYSIS] switch.
When you press the <SPEC WIDTH> key, the spectrum width analysis
algorithms are displayed as soft keys. Select the calculation algorithm

to be used in the spectrum width analysis.

(w See Table 5-7 Spectral Width Analysis Algorithms)

®

@

When you press the key, analysis is performed and the results are
displayed in the data area.

To change the analysis parameters, press the <PARAMETER
SETTING> key and set the parameters on the parameter settings
screen.

After you have set the analysis parameters, press the <CLOSE
WINDOW?> key to close the parameter settings screen.

When you press the <ANALYSIS EXECUTE> key, analysis is performed
using the changed parameters, and the analysis results are displayed
in the data area.

Table 5-7 Spectrum Width Analysis Algorithms

Algorithm Description
THRESH Determines spectrum width from width of points where
waveform crosses threshold value
ENVELOPE Determines spectrum width from waveform envelope
RMS Determines spectrum width from waveform standard

deviation

PEAK RMS

Determines spectrum width from waveform mode peak
standard deviation

NOTE

® See section 8.3 Spectral Width Data Calculation Algorithms for a
description of the spectral width analysis algorithms and parameters.
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Fig. 5-19 Spectral width analysis results screen (THRESH)
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5.3.3 Notch width measurement

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.

<Execution procedure>

@ Press the [ANALYSIS] switch.

@ When you press the <SPEC WIDTH> key, the spectrum width analysis
algorithms are displayed as soft keys. Press the <NOTCH> key.

® When you press this key, analysis is performed and the results are
displayed in the data area.

@ To change the analysis parameters, press the <PARAMETER
SETTING> key and set the parameters on the parameter settings
screen.

® After you have set the analysis parameters, press the <CLOSE
WINDOW?> key to close the parameter settings screen.

® When you press the <ANALYSIS EXECUTE> key, analysis is performed
using the changed parameters and the analysis results are displayed in

the data area.

NOTE

® See subsection 8.3.5 NOTCH PEAK for a description of the notch width
analysis algorithm and parameters.
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Fig. 5-20 Notch width measurement results
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5.3.4 DFB-LD SMSR measurement
The side-mode suppression ratio (SMSR) can be measured from the DFB-LD

measured waveform.

<Execution procedure>

O]
@

Press the [ANALYSIS] switch.

When you press the <ANALYSIS1> key, multiple analysis algorithms
are displayed as soft keys. Press the <SMSR> key.

When you press this key, analysis is performed and the results are
displayed in the data area.

To change the analysis parameters, press the <PARAMETER
SETTING> key and set the parameters on the parameter settings
screen.

After you have set the analysis parameters, press the <CLOSE
WINDOW?> key to close the parameter settings screen.

When you press the <KANALYSIS EXECUTE> key, analysis is performed
using the changed parameters and the analysis results are displayed in

the data area.

NOTE

level

® SMSR is an abbreviation for side-mode suppression ratio.
® SMSR represents the difference between the peak level and the side-mode

. It is one of the parameters used to evaluate the performance of

DFB-LD and the like.
® See subsection 8.4.1 SMSR Analysis Function for a description of the
SMSR analysis algorithm and parameters.
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Fig. 5-21 SMSR analysis screen
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5.3.5 POWER measurement

Optical power can be measured by integrating the measured waveform

level measurements.

<Execution procedure>

@ Press the [ANALYSIS] switch.

@ When you press the <ANALYSIS1> key, multiple analysis algorithms
are displayed as soft keys. Press the <POWER> key.

® When you press this key, analysis is performed and the results are
displayed in the data area.

@ To change the analysis parameters, press the <PARAMETER
SETTING> key and set the parameters on the parameter settings
screen.

® After you have set the analysis parameters, press the <CLOSE
WINDOW?> key to close the parameter settings screen.

® When you press the <ANALYSIS EXECUTE> key, analysis is performed
using the changed parameters and the analysis results are displayed in

the data area.

NOTE

® The power between display areas can be measured when the
<SEARCH/ANA ZOOM AREA> key 1is used in combination with POWER
measurement.
(w See subsection 7.1.5 Function for Power Measurements between ZOOM Areas)

® The power between wavelength line markers can be measured when the
<SEARCH/ANA L1-L2> key is used in combination with POWER measurement. (=
See subsection 7.3.9 Function for Power Measurements between Markers)

® See subsection 8.4.2 POWER Analysis Function for a description of the POWER
analysis algorithm and parameters.
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Fig. 5-22 POWER analysis screen
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5.3.6 Parameter Analysis Procedures for Various Light Sources

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

<Execution procedure>

@ Press the [ANALYSIS] switch.

@ When you press the <ANALYSIS1> key, multiple analysis algorithms
are displayed as soft keys. Press the <DFB-LD>, <FP-LD>, or <LED>

key according to the type of light source you want to analyze.

® When you press this key, analysis is performed and the results are
displayed in the data area.

@ To change the analysis parameters, press the <PARAMETER
SETTING> key and set the parameters on the parameter settings
screen.

® After you have set the analysis parameters, press the <CLOSE
WINDOW=> key to close the parameter settings screen.

® When you press the <ANALYSIS EXECUTE> key, analysis is performed
using the changed parameters and the analysis results are displayed in

the data area.

NOTE

® See subsections 8.4.4 DFB-LD Analysis Function, 8.4.5 FP-LD Analysis Function,
and 8.4.6 LED Analysis Function for a description of the analysis algorithms and

parameters.
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Fig. 5-23 Parameter analysis for various light sources (FP-LD)
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5.3.7 PMD measurement

@® Overview
It is possible to measure the polarization mode dispersion (PMD) of a DUT (e.g.,
optical fiber) by using the unit 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.

@® Measurement system

Fig. 5-24 shows a PMD measurement system.

Wideband light source Polarizer Polarization controller DUT Analyzer AQ6319

] H O m 4|:|_>

Fig. 5-24 PMD measurement system

@® Measurement procedure
The measurement procedure is described below.

® Prepare the measurement system shown in Fig. 5-23.

@ Measure the waveform of the wideband light source. Perform sweeping
after setting the measurement conditions so that it is possible to
measure the entire wavelength range of the light source. (# See
section 5.2 Basic Measurements)

Set the resolution to about 0.050 nm, and use the <REPEAT> key on
the [SWEEP] switch to perform repeat sweeping.

® 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).

@ After the polarization controller has been adjusted, press the
<SINGLE> key on the [SWEEP] switch to perform a single sweep.

® After the single sweep ends, perform PMD analysis on the measured
waveform. When you press the <ANALYSIS1> key on the [ANALYSIS]
switch, multiple analysis algorithms are displayed as soft keys. Press
the <PMD> key.

® When you press this key, analysis is performed and the results are
displayed in the data area.

@ To change the analysis parameters, press the <PARAMETER
SETTING> key and set the parameters on the parameter settings
screen.

After you have set the analysis parameters, press the <CLOSE
WINDOW=> key to close the parameter settings screen.

©® When you press the <ANALYSIS EXECUTE> key, analysis is performed
using the changed parameters and the analysis results are displayed in

the data area.
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Fig. 5-25 PMD analysis screen

NOTE

® When PMD measurement is performed, waveform data at or below the
threshold level from the peak are not used in analysis. The threshold level is set
in the “THRESH LEVEL” parameter in the <PARAMETER SETTING> key.

® The mode-determination threshold level during PMD analysis execution is set
using the <MODE DIFF> key in the [PEAK SEARCH] switch. The level
difference which exceeds the value set with the <MODE DIFF> key is
recognized as a mode.

® See subsection 8.4.3 PMD Analysis Function for a description of the PMD
analysis algorithm and parameters.
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5.3.8 WDM Transmission Signal Analysis

5-38

@® Overview

It is possible to analyze each channel’s center wavelength, level, SNR, etc. from
the light waveform of a WDM signal light. See Chapter 8 for details on this
function. (@ See subsection 8.5.1 WDM Analysis Function)

@® Measurement system

Fig. 5-26 illustrates an example of a measurement system for measuring WDM

signal light. AQ6319

Multi-channel light source

]

Optical amplifier

Fig. 5-26  WDM signal light measurement system

@® Execution procedure

The measurement procedure is described below.

® Measure the WDM signal light and write the waveform to the active

trace.

(w See section 5.2 Basic Measurements)

Press the [ANALYSIS] switch and select the <ANALYSIS2> key.

Press the <WDM> key.

Analysis is performed using the defaults or previously set parameters,
and the results are displayed on the screen.

To change the analysis parameters, press the <PARAMETER
SETTING> key and set the parameters on the parameter settings
screen.

After you have set the analysis parameters, press the <CLOSE
WINDOW?> key to close the parameter settings screen.

When you press the <ANALYSIS EXECUTE> key, analysis is performed
using the changed parameters, and the analysis results are displayed

on the screen.

NOTE

® See subsection 8.5.1 WDM Analysis Function for a description of the
WDM analysis algorithm and parameters.
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@® Setting the analysis parameters
WDM analysis function parameters may be broadly divided into the three types
shown below. Change the parameter settings as desired according to the details
of the particular analysis. See Chapter 8 for details on the parameters. (# See
subsection 8.5.1 WDM Analysis Function)
A Parameters related to channel detection (CHANNEL DETECTION

SETTING)
B Parameters related to noise level measurement (INTERPOLATION
SETTING)
C Parameters related to analysis results display method (DISPLAY
SETTING)

A Parameter settings related to channel detection

These parameters are used to set threshold level and the like for WDM

channel detection.

e “THRESH”
This parameter sets 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.

e “‘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.

e “DISPLAY MASK”
This parameter sets the mask level value for channel masking. Channels

at a level equal to or below this setting are masked.
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Fig. 5-27 Tllustration of channel detection parameters
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B Parameter settings related to noise level measurement

These parameters are used to set the interpolation method and bandwidth

for noise level measurement.

e “NOISE ALGO”
Select one of the four algorithms shown below for measuring the noise
level. If AUTO-FIX or AUTO-CTR 1is set, the measurement parameters at
another noise level are set automatically. To set the values manually,
select MANUAL-FIX or MANUAL-CTR. (# See subsection 8.5.1 WDM
Analysis Function)

v AUTO-FIX Automatic measurement (FIX type)

v' MANUAL-FIX Manual measurement (FIX type)

v AUTO-CTR Automatic measurement (CENTER type)
v MANUAL-CTR Manual measurement (CENTER type)

v PIT Automatic measurement (PIT type)

NOTE

® If “AUTO-FIX“ or “AUTO-CTR® or “PIT” is selected, the “NOISE AREA” and
“MASK AREA” parameters are set automatically according to the measured
waveform. In addition, “FITTING ALGO” is set to LINEAR. For details on the
parameters, see subsection 8.5.1 WDM Analysis Function.

e “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. (w See Table 5-8
Description of Fitting Algorithms)

Table 5-8 Description of Fitting Algorithms

Fitting algorithm Description
LINER Linear interpolation
GAUSS Normal distribution curve
LORENZ Lorenz curve
3RD POLY 3rd poly
4TH POLY 4th poly
5TH POLY 5th poly

NOTE

® If “NOISE ALGO” is AUTO-FIX or AUTO-CTR, then “FITTING ALGO”
is automatically set to LINEAR and does not need to be set manually.

e “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.
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o “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.
e “NOISE BW”
This parameter is used to set the noise bandwidth.
e “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.

(w See subsection 8.5.1 WDM Analysis Function)

C Parameter settings for analysis results display

These parameters are set with respect to the display format for displaying
analysis results on the screen.
e DISPLAY TYPE
This parameter is used to select the analysis results display format.
(w See Table 5-9 “DISPLAY TYPE” Settings)

Table 5-9 “DISPLAY TYPE” Settings

“DISPLAY TYPE” Description and procedure

® 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.

@ If OFFSET is selected, the reference channel is set through

“REF CH”.

v If the highest channel is used as a reference

Set to “HIGHEST”.
v' If any desired channel is used as a reference
Set the reference channel number in “***CH”.
RELATIVE There are no setting fields for this display type. (@ See
(relative value display relative to grid) | subsection 8.2.2 GRID for information on changing the grid table)
The procedure for this display type varies depending on the
reference.

v' Press the “MAX/MIN RESET” key if you want to use the
waveform data of the current active trace as a reference.

v If you change the measurement conditions and want to use
the first measured waveform as a reference, then there are no
parameter setting fields, for the first measured data being a
reference.

The procedure for this display type varies depending on the
reference.

v' Press the “MAX/MIN RESET” key if you want to use the
DRIFT(GRID) waveform data of the current active trace as a reference.

(drift display using grid wavelength as v If you change the measurement conditions and want to use
a reference) the first measured waveform as a reference, then there are no
parameter setting fields.

(# See subsection 8.2.2 GRID for information on changing the
grid table)

ABSOLUTE
(absolute value display)

DRIFT(MEAS)
(drift display using past measurement
wavelength as a reference)

5-41



5.3 Applied measurements Chapter 5 Measurement Procedures

e “OUTPUT SLOPE”
Displays the least square approximation line passing through the detected

channel peak. The channel slope can be obtained as a numerical value.
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Fig. 5-28 Display of channel peak least square approximation line
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e “POINT DISPLAY”
This parameter is used to display the range of data used in interpolation

for determining the noise level.
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Fig. 5-29 Screen when "POINT DISPLAY" is ON

NOTE

® When set to ON, the following data are displayed on the waveform screen:
v Both ends of noise area: Indicated by x (fitting done in x to x interval)
v Data range used in fitting: Shown in blue
v Fitting curve: Curve is shown in red.
v Noise measurement points: Indicated by €.
® When set to OFF, only the fitting curve is displayed.
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5.3.9 Optical Amp Gain and NF Analysis

@® Overview
An optical amp’s gain and noise figure (NF) can be analyzed using the unit.
Analysis is done on multiple WDM channels in a single operation. Analysis is
performed after measuring the waveform of the signal light going into the amp,

as well as the waveform of the output light leaving the optical amp.

@® Measurement system
In order to measure an optical amp’s gain and NF, it is necessary to measure the
waveform of the signal light going into the optical amp, as well as the waveform
of the output light leaving the optical amp. Figs. 5-30 and 5-31 show examples

of a measurement system. AQ6319
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Fig. 5-30 Optical amp analysis (signal light measurement)
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Fig. 5-31 Optical amp analysis (output light measurement)
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e KExecution procedure

The optical amp gain and NF analysis procedure is described below. The
procedure consists of the following three main steps:

STEP 1 Measure signal light going into optical amp (trace A)

STEP 2 Measure output light from optical amp (trace B)

STEP 3 Execute analysis function

STEP 1 Measure signal light going into optical amp

Measure the waveform of the signal light input to the optical amp on

trace A.

@ Input, to the unit, the signal light going into the optical amp. (Fig. 5-
30)
@ Set trace A as the active trace.
Press the [TRACE] switch and set the <ACTIVE TRACE>
key to “A”.
Set the trace A <VIEW> key to DISP.
Press the <WRITE A> key to set trace A to write mode.
® Measure the signal light waveform according to measurement
conditions matching the signal light waveform.
(w See section 5.2 Basic Measurements)
@ Press the [TRACE] switch <FIX A> key to set trace A to fix 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.)
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Fig. 5-32 Signal light waveform measurement screen
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STEP 2 Measure output light from optical amp

Measure the waveform of the output light from the optical amp on trace B.

@ Input, to the unit, the output light from the optical amp. (Fig. 5-31)
@ Set trace B as the active trace.
Press the [TRACE] switch and set the <ACTIVE TRACE>
key to "B".
Set the trace B <VIEW> key to DISP.
Press the <WRITE B> key to set trace B to write mode.
® Perform sweeping and measure the output light waveform while

maintaining the measurement conditions used during signal light

measurement.
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Fig. 5-33 Waveform screen after input signal measurement

STEP 3 Execute analysis function

Press the [ANALYSIS] switch and select the <ANALYSIS2> key.

Press the <EDFA-NF> key.

Analysis is performed using the defaults or the previously set
parameters, and the results are displayed on the screen.

To change the analysis parameters, press the <PARAMETER
SETTING> key and enter the settings on the parameter settings screen.
After you have set the analysis parameters, press the <CLOSE
WINDOW=> key to close the parameter settings screen.

When you press the <ANALYSIS EXECUTE> key, analysis is performed
based on the changed parameters, and the analysis results are
displayed on the screen.
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e Parameter setting procedure
The NF 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. See Chapter 8 for details on the
parameters.
(w See subsection 8.5.2 EDFA NF Analysis Function)

A Parameters related to channel detection (CHANNEL DETECTION
SETTING)
B Parameters related to ASE level measurement (INTERPOLATION
SETTING)

A Parameter settings related to channel detection
These parameters are used to set threshold level and the like for WDM
channel detection.

e “THRESH”
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.

e “‘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.
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Fig. 5-34 Channel detection parameters
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B Parameter settings 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 1is set, the measurement parameters at
another ASE level are set automatically. To set the values manually, select
MANUAL-FIX or MANUAL-CTR. (® See subsection 8.5.2 EDFA-NF
Analysis Function)

v AUTO-FIX Automatic measurement (FIX type)
v MANUAL-FIX Manual measurement (FIX type)
v AUTO-CTR Automatic measurement (CENTER type)
v MANUAL-CTR Manual measurement (CENTER type)
® If “AUTO-FIX“ or “AUTO-CTR" is selected, the “FITTING AREA” and “MASK
AREA” parameters are set automatically according to the measured waveform.
In addition, “FITTING ALGO” is set to LINEAR. For details on the parameters,
see subsection 8.5.2 EDFA-NF Analysis Function.
e “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. (w See Table 5-10 Description
of Fitting Algorithms)

Table 5-10 Description of Interpolation Algorithms

Fitting algorithm Description
LINER Linear interpolation
GAUSS Normal distribution curve
LORENZ Lorenz curve
3RD POLY 3rd poly
4TH POLY 4th poly
5TH POLY 5th poly

NOTE

If “ASE ALGO” is AUTO-FIX or AUTO-CTR, then “FITTING ALGO” is
automatically set to LINEAR and does not need to be set manually.
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o “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.

o “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.

e “POINT DISPLAY”

This parameter is used to display the range of data used in interpolation

for determining the noise level.
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Fig. 5-35 Screen when "POINT DISPLAY” is ON
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5.3.10 WDM Optical Filter Characteristics Measurement

@® Overview
Parameters such as the WDM optical filter pass band width and crosstalk can

be measured using the unit.

@® Measurement system
Input light from a wideband light source to the WDM optical filter, then
measure the characteristics of the WDM optical filter from the waveform of the
output light. First it is necessary to measure the waveform of the wideband
light source as a reference waveform, then subtract the WDM optical filter’s
output light from the reference waveform to remove the light source’s spectrum.
Fig. 5-36 shows an example of a measurement system.

AQG6319

Wideband light source
(

00000000

AQG6319

Wideband light source

Fig. 5-36 Optical filter measurement system
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e Measurement procedure

In this

discussion, the <WDM FIL-PK> analysis function is used as an

example of a function for measuring WDM optical filter characteristics. (If
the WDM optical filter being measured is a notch-type filter as opposed to a
pass-type filter, use the <WDM FIL-BTM> function.)

The procedure for measuring WDM optical filter characteristics is described

below. The procedure consists of the following four main steps:

STEP 1 Measure light (reference light) from the wideband light source
(trace A)

STEP 2 Measure output light from the WDM optical filter (trace B)

STEP 3 Execute subtraction calculation between traces

STEP 4 Execute analysis function

STEP 1 Measure wideband light source waveform (reference waveform)
Measure the waveform from the wideband light source (reference light) on
trace A.

® Input the reference light to the unit. (Fig. 5-35)

@ Set trace A as the active trace.
+ Press the [TRACE] switch and set the <ACTIVE TRACE> key
to "A".
+ Set the trace A <VIEW> key to DISP.
+ Press the <WRITE A> key to set trace A to write mode.
® Measure the reference light waveform based on the measurement
conditions matching the reference light waveform.
(w See section 5.2 Basic Measurements)
@ Press the [TRACE] switch <FIX A> key to set trace A to fix 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.)
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STEP 2 Measure output light from WDM optical filter
Measure the waveform of the output light from the WDM optical filter on
trace B.
® Input the reference light to the WDM optical filter, and input the
output light from the WDM optical filter to the unit. (Fig. 5-35)
@ Set trace B as the active trace.
Press the [TRACE] switch and set the <ACTIVE TRACE> key to
"B".
+Set the trace B <VIEW> key to DISP.
*Press the <WRITE B> key to set trace B to write mode.
® Perform sweeping and measure the output light waveform while

maintaining the measurement conditions used during reference light
measurement.
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STEP 3 Execute subtraction between traces (trace C)
Subtract the reference light waveform from the WDM optical filter’s
output light waveform to obtain the WDM filter’s characteristic waveform.
® Set trace C as the active trace.
Press the [TRACE] switch and set the <ACTIVE TRACE> key
to "C".
Set the trace C <VIEW> key to DISP.
@ Set trace C to subtraction mode.
Press the <CALCULATE C> key.
Use the soft keys to set the calculation equation.
Press the <LOG MATH> key, then select the <C=A-B(LOG)>
key.
® When you select the calculation equation, the waveform which is
obtained by subtracting the trace B waveform from the trace A

waveform is displayed on trace C.

STEP 4 Execute analysis function
@ Press the [ANALYSIS] switch and select the <KANALYSIS2> key.
@ Press the <WDM FIL-PK> key.
Analysis is performed using the defaults or the previously set
parameters, and the results are displayed on the screen.
® To change the analysis parameters, press the <PARAMETER

SETTING> key and enter the settings on the parameter settings screen.

@ After you have set the analysis parameters, press the <CLOSE
WINDOW?> key to close the parameter settings screen.

® When you press the <ANALYSIS EXECUTE> key, analysis is performed
based on the changed parameters, and the analysis results are

displayed on the screen.
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e Parameter setting procedure

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. See Chapter 8 for details
on the parameters.

(# See subsection 8.5.5 WDM FILTER-PEAK Analysis Function)

A Parameters related to channel detection

B Parameter settings for each analysis item

A Parameter settings related to channel detection

These parameters are used to set algorithms and threshold level for WDM

channel detection.

e “ALGO”

Depending on the selected algorithm, select one of the following four
algorithms for WDM channel detection and reference wavelength analysis
on each channel.

v PEAK

v MEAN

v GRID FIT

v GRID

e “THRESH”

This parameter is used to set the threshold level for channel detection.

e “‘MODE DIFF”
This parameter sets the minimum value for the peak/bottom difference

during channel peak detection.

e “TEST BAND”
This parameter is used to set the bandwidth for reference wavelength

analysis.
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The channel detection and reference wavelength analysis results for each

channel vary depending on the algorithm selected

parameter.

(1) When "ALGO" is PEAK

in the

“ALGO”

Each mode peak is detected as a channel. The peak wavelength of each

channel is the reference wavelength.
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Fig. 5-37 Channel detection when "ALGO" is PEAK

(2) When "ALGO" is MEAN
Each mode peak is detected as a channel. The 3dB center wavelength of

each channel is the reference wavelength.
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Fig. 5-38 Channel detection when "ALGO" is MEAN
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(3) When "ALGO" is GRID FIT

The mode peaks matching the GRID table wavelengths are recognized as
channels. The wavelength of the peak detected within GRID WL + (TEST
BANDY/2) is set as the reference wavelength.
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Fig. 5-39 Channel detection when "ALGO" is GRID FIT

(4) When "ALGO" is GRID
The wavelengths registered in the GRID table wavelength are recognized
as channels. GRID WL is set as the reference wavelength.
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Fig. 5-40 Channel detection when "ALGO" is GRID
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B Parameter settings for each analysis item
These parameters are set for each WDM optical filter analysis item.
See Chapter 8 for details on the parameters.
(wSee subsection 8.5.5 WDM FILTER-PEAK Analysis Function)

5-57



5.3 Applied measurements Chapter 5 Measurement Procedures

5-58



Chapter 6 Function switches and soft keys

Chapter6
Function switches and soft keys

B 1 OVEIVIEW...oiriiiiiiiniieiitieniteeite ettt ettt et ree e e 6-2
62 SWEEP ..ot 6-6
6-3 CENTER.....ccoiotiiirieinetccct e 6-8
64 SPAN ...t 6-12
6-5 LEVEL ..ot 6-16
66 SETUP ..ottt 6-22
67 ZOOM ..ottt 6-28
6-8 DISPLAY ..ottt 6-32
6-9 TRACE.....oiioee e 6-38
6-10 MARKER.....ccciooiimiriiiitcientctetteeesecece et 6-52
6-11 PEAK SEARCH ....c.cccoviieiiieeeeeeeee e 6-60
6-12 ANALYSIS ..ottt 6-64
6-13 MEMORY ...oooiiiiiiiiiiiieieeeetee et 6-72
6-14 FILE....ccoiiiiieeie ettt 6-80
6-15 PROGRAM .....occiiiiiiiieeeeeeee e 6-90
6-16 SYSTEM ...ccoiiiiiiiiiiiiiieeieeieecte et 6-94
6-17 ADVANCE ....ccoiiiiiii et 6-110
6-18 COPY/FEED....coociiiiiiiiieiee e 6-112
6-19 UNDO, LOCAL ......cccouoiuiiiiiiinicinicieicieiceecesee s 6-113
6-20 HELP oottt 6-114
6-21 USER ..ot 6-116
6-21 General Purpose LABEL INPUT............ccoviiiiinnnnne.. 6-117

6-1



6-1 Overview Chapter 6 Function Switches and Soft Keys

The various setting functions in the AQ6319 are organized in function switches for efficient,
accurate measurement. There are 17 function switches in the function section, and 2 more
([COPY] and [FEED]) at the bottom part of the front center.

When you press a function switch, the soft key menu (inside the screen) located on the right
side of the screen changes. Depending on the particular function, the soft key menu changes in
a variety of ways. For example, it may have a tree structure, ask for numerical value inputs, or
require you to make selections.

The soft key menus are designed to provide a certain level of understanding of the switch
functions, with the individual soft key menus having particular shapes which make them easy
to understand.

6.1.1 Description of Soft Keys
The soft keys have five different shapes shown below, depending on the function.

This is the shape of ordinary soft keys. When you press a key

with this shape, the function is executed immediately.

This is the shape of a soft key which has another menu tree.

This shape indicates that information related to the menu item

is located on the next tree. When you press a key with this

shape, the soft key at the next tree is displayed.

This is the shape of a soft key with an interrupt display area.
This shape indicates that the soft key has an interrupt function
such as numerical value input. When you press a key with this

shape, the interrupt display area is displayed on the screen and
enables entry of a parameter. etc.

This is the shape of a soft key which provides an interrupt display
while moving to the next tree. This shape indicates that information

related to the menu item is located on the next tree, and that the soft

key has an interrupt function such as numerical value input.

This is the shape of a soft key which goes back to the previous tree.
When you press a key with this shape, you go back to the soft key of

the previous tree.

A black band connecting soft keys together indicates that you

should press any one of the connected soft keys. Black bands

] UL

may connect numerous soft keys together. The selected soft key
is highlighted.
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Example [LEVEL]

LEVEL 2/2

| LEVEL 1/2 |

Al

A2

A3

A4

A5

REF LEVEL

*** *qBm

LOG SCALE

***dB/D

LIN SCALE

LIN
BASE LEVEL

** X\

PEAK
—REF LEVEL

SUB LOG

B.1 .*dB/D

B.2
SUB SCALE

B3 *dB/km

SUB SCALE

*% *0,
B4 %D

OFST LVL

** 4B

B.5

AUTO
REF LEVEL .
AG OFF / ON B.6 ]
AUTO
LEVEL UNIT Y SCALE
DIVISION SUB SCALE
A7 dBm dBm/nm 8/10/12 B.7 OFF / ON
A8.1
SUB REF LVL
Y SCALE REF LEVEL
SETTING POSITION POSITION o
A8 7 A8.2 DIV B8
LEVEL LEVEL
MORE 1/2 RETURN MORE 2/ 2
LV

The [LEVEL] switch soft key menu is
split into two parts. This key switches
between the menu parts. In addition,
in some cases this may change to a
function which, for example, closes the
window.

In the example, when the [MORE 1/2]
key is pressed, the menu changes to
the [LEVEL] 2/2 soft key menu, and
the key display changes to [MORE
2/2].

This indicates the tree of
the soft key menu. In the
example, it indicates that
the soft key menu is
located wunder the Y
SCALE SETTING level.
(This is not a key; it is
simply displayed.)
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In the example, each soft key menu has a number, such as A.1 or B.2. These
numbers are not shown on the actual screen. They are simply used here as key
numbers in describing the actions on the soft key menus in this manual.

The letters appearing in the example on the preceding page show how the soft key
menu is divided.

The letters assigned to the soft key menus here have the following meanings.

Represents the first soft key to appear when a function key is pressed.
Represents the <MORE 2/@>(@>2) soft key of a function key.
Represents the <MORE 3/@>(@2>3) soft key of a function key.
Represents the <MORE 4/@>(@>4) soft key of a function key.

oQw»

The numbers indicate the position of a soft key from the top of the unit screen.

Example
Y SCALE In the example, the soft key is the eighth key from the
D'V'S'O';HO”Z top of the function key <MORE 1/@>(@>2), and is the
A.8.1 soft key at the very top of the tree under that level (the

<MORE 1/@>(@>2) level).

NOTE

® In cases where a soft key is missing partway through a sequence, the
corresponding key number is missing.
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The [SWEEP] switch contains functions related to sweeping. When you press the [SWEEP]
switch, the following soft key menu is displayed.

AUTO

Al

I
REPEAT

A2

.
SINGLE

A3

STOP

A4

SEGMENT
MEASURE

Ab

SEGMENT
POINT

A6

Fkkkk

SWEEP
MKR L1-L2

OFF / ON

AT

SWEEP
INTERVAL

dekkkk
sec
A8

A1l <AUTO>

This key automatically sets the optimal measurement conditions for the light source being
measured. When you press the <AUTO> key, the soft key display is highlighted and the
optimal measurement conditions (center wavelength, span, reference level, resolution) for
measuring the input light source are set.

After optimization is completed, the highlight moves to the <REPEAT> key and repeat
sweeping is performed. If optimization is not possible, sweeping is stopped and the following
warning message is displayed.

WARNING:109
Auto sweep failed

During the automatic setting process, only the following keys are enabled: <REPEAT>,
<SINGLE>, <STOP>, <UNDO/LOCAL>.
(The <UNDO/LOCAL> key is only enabled during remote control.)

A.2 <REPEAT>

This key is used to perform repeat sweeping. When you press this key, the soft key is
highlighted and repeat sweeping starts.

A.3 <SINGLE>

This key is used to perform a single sweep. When you press this key, the soft key is highlighted
and a single sweep starts.

A4 <STOP>
This key is used to stop sweeping.
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A5

A6

A7

<SEGMENT MEASURE>

This key is used to 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 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 interrupt
display area. 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 MKR L1-L2>

This key is used to set a function which limits the sweeping range during a sweep to the space
between line markers (line marker sweeping function). When the <SWEEP MKR L1-L2> key is
set to ON, sweeping is performed only between wavelength line markers 1 and 2 (WL1 and
WL2). When the <SWEEP MKR L1-L2> key is set to OFF, sweeping is performed fully between
the start and stop wavelength (i.e., A.2, A.3). When the <SWEEP MKR L1-L2> key is set to ON,

?ME is reverse displayed

NOTE

® If both WL1 and WL2 are set, sweeping is performed between line markers 1 and 2.

® If only WL1 is set, sweeping is performed between line marker 1 and the right side of the
screen.

® If only WL2 is set, sweeping is performed between the left side of the screen and line
marker 2.

® If neither WL1 nor WL2 is set, sweeping is performed from the set start wavelength to the
end wavelength.

A8

<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 set
time is displayed in the interrupt display area. 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 highlighted at
IMNT
the very bottom of the screen.
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6-3 CENTER

The [CENTER] switch 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. When you press the
[CENTER] switch, one of the following soft key menus is displayed. (@ See the B.8
<HORIZON SCALE nm/THz> key of the [SETUP] switch for information on switching between
wavelength display mode and frequency display mode.)

| Wavelength display mode |

| Frequency display mode

CENTER WL CENTER FREQ
*kkk hkk *kk kkkk
Al ¥ nm Al ETHZ
START WL START FREQ
*kkk kkk kkk kkkk
A9 ¥ nm A9 ETHZ
STOP WL STOP FREQ
*kkk hkk *kk Kkkk
A3 **nm A3 FTHz
PEAK PEAK
—CENTER —CENTER
A4 A4
MEAN WL MEAN WL
—CENTER —CENTER
A5 A5
AUTO CENTER AUTO CENTER
A6 OFF / ON A6 OFF / ON
VIEW VIEW
—MEAS —MEAS
A8 A8

|Wavelength display mode|

Al

A2
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<CENTER WL>

This key is used to set the measurement center wavelength. The setting range is 600.000 to
1700.0000 nm (fine: 0.1 nm steps; coarse: 1 nm steps), and the value is set in the DATA ENTRY
section. (Default: 1150.000 nm)

<START WL>

This key is used to set the measurement start wavelength. When you press this key, the
current measurement start wavelength is displayed in the interrupt display area. The setting
range is 50.000 to 1700.000 nm (fine: 0.1 nm steps; coarse: 1 nm steps) and the value is set in
the DATA ENTRY section. (Default: 600 nm)
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A.3 <STOP WL>

This key is used to set the measurement stop wavelength. When you press this key, the current
measurement end wavelength is displayed in the interrupt display area. The setting range is
600.000 to 2250.000 nm (fine: 0.1 nm steps; coarse: 1 nm steps) and the value is set in the
DATA ENTRY section. (Default: 1700.000 nm)

NOTE

® When the measurement start or measurement stop wavelength is set, the span setting is
modified accordingly. In addition, the center wavelength setting is also changed at the
same time. If a value outside the setting range is entered, the nearest permitted value is

set.
A.4 <PEAK —-CENTER>
This key is used to internally search for a peak in the active trace waveform, and set the center
wavelength. After execution, the center wavelength set in the interrupt display area is
displayed. The center wavelength setting can be set even after the setting is made.
Note: Pressing this key will not change the center wavelength if the waveform is not
displayed in the active trace.
A5 <MEAN WL—CENTER>
This key is used to set the center wavelength as the THRESH 3 dB center wavelength of the
active trace measured waveform. The center wavelength can be set even after this setting is
made.
Note: Pressing this key will not change the center wavelength if the waveform is not
displayed in the active trace.
A.6 <AUTO CENTER OFF / ON>
This key is used to turn OFF/ON the <PEAK —CENTER> function, which is executed 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.
Note: This function does not operate if the active trace is not set to WRITE (G.e., if it
is set to MAX HOLD, MIN HOLD, CALCULATE, or ROLL AVG).
When this key is highlighted (selected), 1s displayed at the very bottom of the screen.
A.8 <VIEW—MEAS>

6-9

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.

CENTER
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|Frequency display mode|

Al

A2

A3

A4

A5

A6

<CENTER FREQ>

This key is used to set the measurement center frequency. The setting range is 176.5000 to
500.0000 THz (fine: 0.01 THz steps; coarse: 0.1 THz steps), and the value is set in the DATA
ENTRY section. (Default: 338.0013 THz)

<START FREQ>

This key is used to set the measurement start frequency. When you press this key, the current
measurement start frequency is displayed in the interrupt display area. The setting range is
11.5000 to 500.0000 THz (fine: 0.01 THz steps; coarse: 0.1 THz steps), and the value is set in
the DATA ENTRY section. (Default: 176.3485 THz)

<STOP FREQ>

This key is used to set the measurement stop frequency. When you press this key, the current
measurement stop frequency is displayed in the interrupt display area. The setting range is
176.5000 to 665.0000 THz (fine: 0.1 THz steps; coarse: 1 THz steps), and the value is set in the
DATA ENTRY section. (Default: 499.6541 THz)

NOTE

® When the measurement start or measurement stop frequency is set, the span setting is
modified accordingly.

<PEAK —-CENTER>

This key is used to internally search for a peak in the active trace waveform, and set the center
frequency. After execution, the center frequency set in the interrupt display area is displayed.
At this time, the settings for the center frequency, measurement start frequency, and
measurement end frequency are changed. The center frequency can be set even after the
setting is made.
Note: Pressing this key will not change the center frequency if the waveform is not
displayed in the active trace.

<MEAN WL —-CENTER >

This key is used to set the center frequency as the THRESH 3 dB center frequency of the active
trace measured waveform. At this time, the settings for the center frequency, measurement
start frequency, and measurement stop frequency are changed. The center frequency can be set
even after this setting is made.
Note: Pressing this key will not change the center frequency if the waveform is not
displayed in the active trace.

<AUTO CENTER OFF / ON>

This key is used to turn OFF/ON the <PEAK —CENTER> function, which is executed 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.

Note: This function does not operate if the active trace is not set to WRITE (.e., if it

is set to MAX HOLD, MIN HOLD, CALCULATE, or ROLL AVG).

When this key is highlighted (selected), 2T | is displayed at the very bottom of the screen.
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A.8 <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.

CENTER
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6-4 SPAN

The [SPAN] switch 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.

When you press the [SPAN] switch, the following soft key menu is displayed.

(wSee the B.8 <HORIZON SCALE nm/THz> key of the [SETUP] switch of information on

switching between wavelength display mode and frequency display mode.)

Wavelength display mode Frequency display mode

SPAN WL SPAN FREQ

Al nm Al *THz
START WL START FREQ

A9 2 nm A9 e THz
STOP WL STOP FREQ

A3 **nm A3 FTHz
A A
—SPAN —SPAN

A4 A4
0 nm SWEEP 0 nm SWEEP
TIME TIME

A5 sec A5 sec
VIEW VIEW
—MEAS —MEAS

A8 A.8

\Wavelength display mode]

Al

A2

A3

<SPAN WL>

This key is used to set the measurement span.

The allowed settings are 0 and the range of 0.1 to 1100.0 nm (fine: 0.1 nm steps; coarse: steps
of 1, 2, or 5 nm), and the value is set in the DATA ENTRY section. (Default: 1100.00 nm)

When the span setting is changed, the measurement start wavelength and measurement stop
wavelength settings also change at the same time.

<START WL>

This key is used to set the measurement start wavelength.

When you press this key, the current measurement start wavelength is displayed in the
interrupt display area.

The setting range is 50.000 to 1700.000 nm (fine: 0.1 nm steps; coarse: 1 nm steps), and the
value is set in the DATA ENTRY section. (Default: 600.000 nm)

<STOP WL>

This key is used to set the end wavelength for the measured waveform.

When you press this key, the current measurement stop wavelength is displayed in the
interrupt display area.

The setting range is 600.000 to 2250.000 nm (fine: 0.1 nm steps; coarse: 1 nm steps), and the
value is set in the DATA ENTRY section. (Default: 1700.000 nm)

NOTE

® When the measurement start or measurement stop wavelength is set, the span

setting is modified accordingl. In addition, the center wavelength setting is also
changed at the same time. If a value outside the setting range is entered, the
nearest permitted value is set.
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A4

A5

A8

<AA—>SPAN>

This key is used to set the measurement span to the active trace measured waveform’s
THRESH 3 dB width x 2.

The span can be set using the DATA ENTRY section even after this setting is made. When this
key is executed, the center frequency, span, measurement start wavelength, and measurement
stop wavelength are changed.

<0 nm SWEEP TIME>

This key sets the time required to measure from the left edge to the right edge of the screen
during sweeping with a span of 0 nm. The number of sampling points is set to 1001 points
during this process.

The allowed settings are MINIMUM and the range of 1 to 50 sec (fine: 1 sec steps; coarse:
steps of 1, 2, or 5 sec), and the value is set in the DATA ENTRY section. (Default: MINIMUM)
If “0” 1s entered in the DATA ENTRY section, “MINIMUM” is shown on the display.

In addition, the sweeping time varies depending on the measurement sensitivity
(<SENS/MODE> key in [SETUP] switch). 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.

<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.

NOTE

“UNCAL” Mark

® If the resolution is set too low for the sampling interval (which is determined by
the span and the sampling number), data may be lost. Therefore, the unit
displays an “UNCAL” mark in the resolution display area on the waveform box if
the settings for span, the sampling number, and the resolution are
inappropriate. When “UNCAL” is displayed, normal measurement is not
possible, so either reduce the span or increase the sampling number or the
resolution so that “UNCAL” is no longer displayed. If the sampling number is set
for automatic setup using the <SAMPLING AUTO> key in the [SETUP] switch,
then the optimal sampling number for the span and resolution settings will be
set automatically.

[Frequency display mode]

Al

A2

<SPAN FREQ>

This key is used to set the span of the measured waveform.

The allowed settings are 0 and the range of 0.01 to 330.000 THz (fine: 0.1 THz steps; coarse:
steps of 1, 2, or 5 THz), and the value is set in the DATA ENTRY section. (Default: 323.31 THz)
The setting for the measurement start or measurement stop frequency is changed at the same
time.

<START FREQ>

This key is used to set the start frequency for the measured waveform.

When you press this key, the current measurement frequency is displayed in the interrupt
display area.

The setting range is 11.5000 to 500.000 THz (fine: 0.01 THz steps; coarse: 0.1 THz steps), and
the value is set in the DATA ENTRY section. (Default: 176.3485 THz)
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A3

A4

A5

A8

<STOP FREQ>

This key is used to set the stop frequency for the measured waveform.

When you press this key, the current measurement stop frequency is displayed in the interrupt
display area.

The setting range is 176.5000 to 665.0000 THz (fine: 0.01 THz steps; coarse: 0.1 THz steps),
and the value is set in the DATA ENTRY section. (Default: 499.6541 THz)

NOTE

® When the measurement start or measurement stop frequency is set, the span setting
is modified accordingly. In addition, the center wavelength setting is also changed at
the same time. If a value outside the setting range is entered, the nearest permitted

value is set.

<AA—>SPAN>

This key is used to set the measurement span to the active trace measured waveform’s
THRESH 3 dB width x 2.

The span can be set using the DATA ENTRY section even after this setting is made. The
allowed settings are 0 and the range of 0.01 to 330.000 THz (fine: 0.1 THz steps; coarse: steps
of 1, 2, or 5 THz).

When this key is executed, the center frequency, span, measurement start frequency, and
measurement stop frequency are changed.

<0 nm SWEEP TIME>

This key sets the time required to measure from the left edge to the right edge of the screen
during sweeping with a span of 0 nm. The number of sampling points is set to 1001 points
during this process.

The allowed settings are MINIMUM and the range of 1 to 50 sec (fine: 0.1 sec steps; coarse:
steps of 1, 2, or 5 sec), and the value is set in the DATA ENTRY section. (Default: MINIMUM)
If “0” 1s entered in the DATA ENTRY section, “MINIMUM” is shown on the display.

In addition, the sweeping time varies depending on the measurement sensitivity
(<SENS/MODE> key in [SETUP] switch). 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.

<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.

NOTE

“UNCAL” Mark

] If the resolution is set too low for the sampling interval (which is determined by the span
and the sampling number), data may be lost. Therefore, the unit displays an “UNCAL”
mark in the resolution display area on the waveform box if the settings for span, the
sampling number, and the resolution are inappropriate. When “UNCAL” is displayed,
normal measurement is not possible, so either reduce the span or increase the sampling
number or the resolution so that “UNCAL” is no longer displayed. If the sampling number
is set for automatic setup using the <SAMPLING AUTO> key in the [SETUP] switch, then
the optimal sampling number for the span and resolution settings will be set
automatically.
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6-5 LEVEL

The [LEVEL] switch contains functions related to level axis settings. When you press the
switch, the following soft key menu is displayed. In addition, the <REF LEVEL> key function
is executed immediately, so reference level settings can be entered directly.

| LEVEL 1/2 | LEVEL 2/2

REF LEVEL SUBLOG

*kk *dBm B'l **.*dB/D

Al i
LOG SCALE

A2 ***dB/D B2

SUB SCALE

LIN SCALE

***dB/km

A3 B.3

LIN
BASE LEVEL
A4 *rmW B.4
A5
TO

SUB SCALE

***%ID

OFFSET
PEAK
—REF LEVEL LEVEL B
B.5 '

AU LENGTH

REF LEVEL Hx xRkl
A6 OFF / ON B.6 2**km

[ AUTO

LEVEL UNIT BI\S/%?IC_)IIE\I g 8 SUB SCALE

AT dBm dBm/nm 10 B.7 OFF / ON
astl I
SUB REF LVL

Y SCALE REF LEVEL

SETTING POSITION POSITION i
A8 A82 DIV B.8 DIV

I

A.1 <REF LEVEL>

This key is used to set the reference level. The unit switches to “dBm” or “*W” depending on
whether the level scale display is LOG or linear. In addition, the reference level display
position also varies depending on whether the display is LOG scale or linear scale. (See the
next page for more information) The setting range for the LOG scale is —90.0 to 30.0 dBm (fine:
0.1 steps; coarse: steps of 1), and the value is set in the DATA ENTRY section.(Default: —10
dBm)

The setting range for the linear scale is 1.00 pW—1000 mW [1.00-9.99[pW, nW, uW, mW]: 0.01
steps; 10.0-99.9(100) [pW, nW, pW, (mW)]: 0.1 steps, 100-999 [pW, nW, uWI: steps of 1], and
the value is set in the DATA ENTRY section.

In cases where a setting is entered through the numeric keypad, soft keys for selecting the unit
(pW, nW, uW, mW) are displayed when the numeric keypad is pressed. Immediately after
entering the numeric value, press the soft key corresponding to the desired unit. If you press
[ENTER] on the numeric keypad instead of selecting one of the soft unit keys, the current unit
setting will remain. If you make a change such as changing 999 to 1.00 or 1.00 to 999, the unit
will be changed.

(Example: Changing pW to nW or changing nW to pW)

When the reference level during the LOG or linear scale setting is changed, the displayed
waveform is redrawn according to the changed reference level.
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When the main scale is linear
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Fig. 6-1 Screen when the main scale is linear

When the main scale is LOG
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Fig. 6-2 Screen when the main scale is LOG
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A2

A3

A4

A5

A6

A7

<LOG SCALE**.*dB/D>

This key switches the level axis to LOG display and sets the level scale. When you press this
key, the level axis is set to LOG scale, and the current setting is displayed in the interrupt
display area.

The setting range is 0.1 to 10.0 dB/DIV (fine: 0.1 steps; coarse: steps of 1, 2, or 5), and the value
is set in the DATA ENTRY section. (Default: 10.0 dB,0ON)

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

(w See subsection 5.1.4 Level Axis Effective Range When Measurement Sensitivity is Set to
NORMAL/HOLD)

<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>

This key is used to set the level scale low-end value when the level axis scale is linear scale. It
is disabled when LOG scale is active. The setting range is 0.0 to the REF level x 0.9 (fine: 0.1
steps; coarse: steps of 1). Values can only be set in the unit set for the REF level. The value is
set in the DATA ENTRY section. (Default: 0.0 mW) When the setting is changed, the displayed
waveform is redrawn according to the changed scale. Note that 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.

<PEAK — REF LEVEL>

This key is used to internally search for the peak level of the active trace waveform, then set
the obtained value as the reference level. After execution, the set reference level (peak level
value) is displayed in the interrupt display area, and the displayed waveform is redrawn
according to the changed reference level. The reference level can be set by continuing in the
DATA ENTRY section. The range in which the value can be changed for LOG scale is —90.0 to
+20.0 dBm (0.1 steps), and the range in which the value can be changed for linear scale is 1.00
pW-1000 mW [1.00-9.99[pW, nW, uW, mWI: 0.01 steps; 10.0-99.9(100) [pW, nW, uW, (mW)]:
0.1 steps, 100-999 [pW, nW, uW]: 1 step]. If the peak level value exceeds the allowed range, it
is set to the nearest value in the range and a warning is displayed.

<AUTO REF LEVEL OFF/ON >

This key is used to turn OFF/ON the <PEAK — REF LEVEL> function which is performed on
each sweep. When this key is set to ON, during each sweep the peak level is searched for
automatically in the active trace waveform, and is set as the reference level. This function does
not operate if the active trace is set to something other than WRITE (.e., MAX HOLD, MIN
HOLD, CALCULATE, ROLL AVG). When it is highlighted, is displayed at the very
bottom of the screen.

<LEVEL UNIT dBm dBm/nm>

This key is used to set the level axis scale display to either dBm (nW, uW, mW or pW for linear
scale) or dBm/nm (nW/nm, pW/nm, mW/nm or pW/nm for linear scale).

dBm: Power per resolution

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

(w See subsection 8.1.3 Power Density Display Function for information on when to use dBm
and when to use dBm/nm.)
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A.8 <Y SCALE SETTING>
This key is used to display the Y scale setting menu.

A.8.1 <Y SCALE DIVISION **>

This key is used to set the number of level scale divisions. If the main scale is linear
scale, the <Y SCALE DIVISION **> key is disabled and the display is fixed at 10
DIV. (Default: 10)

8  Sets the number of level scale divisions to 8 DIV.
10 Sets the number of level scale divisions to 10 DIV.
12 Sets the number of level scale divisions to 12 DIV.

A.8.2 <REF LEVEL POSITION **DIV>

This key is used to set the REF position. The REF position is set at DIV number **,
counting from the bottom of the screen. If the main scale is linear scale, the <REF
LEVEL POSITION **DIV> key is disabled and the REF position is set at the very
top (10 DIV). The setting range is 0 to 12 (fine: steps of 1; coarse: steps of 1, 2, or 5),
and the value is set in the DATA ENTRY section. (Default: 8 DIV)

When the <Y SCALE DIVISION> key setting is switched to 8, the <REF LEVEL
POSITION **DIV> key setting is switched to 8 automatically if it is currently set to
9, 10, 11, or 12. When the <Y SCALE DIVISION> key setting is switched to 10, the
<REF LEVEL POSITION **DIV> key setting is switched to 10 automatically if it is
currently set to 11 or 12.

LEVEL

B.1 <SUB LOG **.*dB/D>

This key is used to set the sub-scale to LOG. When you press this key, the current setting is
displayed in the interrupt display area. The setting range is 0.1 to 10.0 dB/DIV (fine: 0.1
steps ; coarse : 1-2-5 step), and the value is set in the DATA ENTRY section. When the setting
is changed, the displayed waveform is redrawn according to the changed scale.

B.2 <SUB LIN /D>
This key is used to set the sub-scale to linear. When you press this key, the current setting is
displayed in the interrupt display area. The setting range is 0.005-1.250/DIV (fine: 0.005
steps ; coarse : 1-2-5 step), and the value is set in the DATA ENTRY section. When the setting
is changed, the displayed waveform is redrawn according to the changed scale.

B.3 <SUB SCALE **.*dB/km>

This key is used to set the sub-scale to dB/km. When you press this key, the current setting is
displayed in the interrupt display area. The setting range is 0.1 to 10.0 dB/km (fine: 0.1 steps ;
coarse : 1-2-5 step), and the value is set in the DATA ENTRY section. When the setting is
changed, the displayed waveform is redrawn according to the changed scale.

B.4 <SUB SCALE *** *%/D>

This key is used to set the sub-scale to %. When you press this key, the current setting is
displayed in the interrupt display area. The setting range is 0.5 to 125%/D (fine: 0.1 steps ;
coarse : 1-2-5 step), and the value is set in the DATA ENTRY section. When the setting is
changed, the displayed waveform is redrawn according to the changed scale.
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NOTE

Sub-scale

® The level scale is displayed based on relative values when a differential waveform
(based on LOG values) or normalized waveform is displayed. With the unit, a level
scale based on relative values is called a sub-scale. When the above waveform is
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.

B.5 <OFFSET LEVEL> or <SCALE MIN>

This key is used to display <OFFSET LEVEL> or <SCALE MIN> according to whether the
sub-scale display is LOG or linear. If the sub-scale is dB/D or dB/km, the <OFFSET LEVEL>
key is used to set the offset value. The setting range for dB/D is 0 to £99.9 dB (0.1 steps ;
coarse : 1-2-5 step). The setting range for dB/km is 0 to +99.9 dB/km (0.1 steps ; coarse : 1 step).
The value is set in the DATA ENTRY section. If the sub-scale is LIN or %, the <SCALE MIN>
key 1s used to set the scale low-end value. The setting range for LIN is O to the sub-scale value
(*** */D)x10. The setting range for % is 0 to the sub-scale value (***.*%/D)x10. The value is
set in the DATA ENTRY section.

B.6 <LENGTH **.***km>

This key is used to set the length of the optical fiber. The setting range is 0.001 to 99.999 km
(fine: 0.001 steps), and the value is set in the DATA ENTRY section. It is enabled when the
sub-scale is dB/km.

B.7 <AUTO SUB SCALE OFF/ON>

This key is used to turn OFF/ON the function for automatically scaling the sub-scale following
calculation when trace C is set to <CALCULATE>. When this key is set to ON, during trace C
display, scaling is done automatically, and the SUB LOG or SUB LIN and OFFSET LEVEL
change. In addition, the displayed waveform is redrawn according to the changed scale. When

this key is set to ON, is displayed at the very bottom of the screen.

B.8 <SUB REF LVL POSITION **DIV>

This key is used to set 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 (fine: steps of 1; coarse:
steps of 1, 2, or 5), and the value is set in the DATA ENTRY section. (Default: 5 DIV)
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6-6 SETUP

The [SETUP] switch contains functions related to measurement condition settings. When you press
the switch, the following soft key menu is displayed.

| SETUP 1/2 | | SETUP 2/2
RESOLUTION [ EXT TRIGGER
MODE
* **nm - OFF / ON

Al 74 B.1

q 0.050 nm

SENS/MODE _NORM/HOLD L,—_—|o.1oo nm EXT TRIGGER EDGE
SETTING
| NORM/AUT 1
ORN > (0200 m RISE FALL
A2l P |wb | ,q———| B2| P B.2.1
— 0.500 nm
TS e 1| o] orTATT PR
*kk Q HlGH2 - ek
A3 B.3 OFF/ON B.2.2 us
SAMPLING TLS SYNC
POINT CHOP MODE SWEEP
A4 AUTO - OFF / ON

SAMPLING
POINT

A5

SAMPLING
INTERVAL

*k kkkk

A6 nm

MEAS WL

A7 AIR / VACUUM

HORIZON
SCALE

A8 nm /THz

A.1 <RESOLUTION>

This key is used to set the measurement resolution. When you press this key, the current
resolution is displayed in the interrupt display area. The setting range is 0.010 to 1.000 nm
(steps of 1, 2, or 5). The setting may be selected through the interrupt display area, or entered
in the DATA ENTRY section.(Default: 1.000 nm) When you enter a value through the numeric
keypad, the value is set as the closest value among seven values from 0.010 to 1.000 nm.

Measurement resolution is set based on wavelength even during frequency display mode
(<HORIZON SCALE> key of [SETUP] switch).

0.010 nm Sets the resolution to 0.010 nm.
0.020 nm Sets the resolution to 0.020 nm.
0.050 nm Sets the resolution to 0.050 nm.
0.100 nm Sets the resolution to 0.100 nm.
0.200 nm Sets the resolution to 0.200 nm.
0.500 nm Sets the resolution to 0.500 nm.
1.000 nm Sets the resolution to 1.000 nm.

NOTE

® If you use an optical fiber with a large core diameter, the maximum resolution is limited.
For this reason, it may not be possible to obtain the resolution you set. (# See subsection
5.1.3 Limitations on Wavelength Resolution)
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A.2 <SENS/MODE>

This key is used to set the measurement sensitivity and CHOP mode. When you press this key,

the current measurement sensitivity is displayed in the interrupt display area.

measurement sensitivity setting may be selected from the soft keys, or entered through the
DATA ENTRY section. (Default: NORM/AUTO) (# See (3) Other Measurement Condition
Settings, in section 5.2 Basic Measurements, for details on measurement sensitivity and CHOP

mode.)

NORM/HOLD
NORM/AUTO
MID

Sets the measurement sensitivity to NORMAL HOLD.
Sets the measurement sensitivity to NORMAL AUTO.
Sets the measurement sensitivity to MID.

(When CHOPPER mode is OFF)

HIGH1
HIGH2
HIGHS

Sets the measurement sensitivity to HIGH1.
Sets the measurement sensitivity to HIGH2.
Sets the measurement sensitivity to HIGHS.

(When CHOPPER mode is CHOP)

HIGH1/CHOP
HIGH2/CHOP
HIGH3/CHOP

Sets the measurement sensitivity to HIGH1/CHOP.
Sets the measurement sensitivity to HIGH2/CHOP.
Sets the measurement sensitivity to HIGH3/CHOP.

(When CHOPPER mode is SWITCH)

MID/SW

HIGH1/SW
HIGH2/SW
HIGH3/SW

CHOP MODE

Set the measurement sensitivity toMID/SW.

Set the measurement sensitivity toHIGH1/SW.
Set the measurement sensitivity toHIGH2/SW.
Set the measurement sensitivity toHIGH3/SW.

Set the CHOP mode OFF/CHOP/SWITCH.
Measurements can be performed with monochromator stray light
removed by setting CHOP mode to CHOP and WSWITCH.

OFF Chopper does not operate.

CHOP Chopper operates , and measurements can be
performed with monochromator stray light

SWITCH Measurement is performed the sweeping two
times.
The sweeping time of this mode is faster than
CHOP mode , and measurements can be

performed with monochromator stray light

A

NOTE

not displayed.

® When setting of <CHOP MODE>key is set <SWITCH>, waveform on first sweep is
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A.3 <AVERAGE TIMES>

A4

A5

A.6

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

When you press this key, the current number of averagings is displayed in the interrupt
display area.

The setting range is 1 to 999 times (fine: steps of 1; coarse: steps of 1, 2, or 5), and the value is
set in the DATA ENTRY section. (Default: 1)

NOTE

® [f the measurement sensitivity setting is HIGH1/CHOP, HIGH2/CHOP, or
HIGH3/CHOP and measurement is performed with a large number of average
times, sweeping will take an extremely long time.

® When setting of <CHOP MODE>key is set <SWITCH>, this setting is fixed one ,
which cannot be changed.

<SAMPLING POINT AUTO>

This key is used to turn OFF/ON the function for automatically setting the sampling number
during measurement. When this key is selected (when it is highlighted), the sampling number
is automatically set based on the span and resolution. The automatically calculated sampling
number is displayed in the <SAMPLING POINT *****> key (A.5).

<SAMPLING POINT *****>

This key is used to manually set the number of sampling points (the number of points
measured in a single sweep) during measurement. When you press this key, the current
number of sampling points is displayed in the interrupt display area. The setting range is 101
to 50001 (fine: steps of 1; coarse: steps of 1, 2, or 5), and the value is set in the DATA ENTRY
section. (Default: Value calculated by <SAMPLING POINT AUTO>)

NOTE

“UNCAL” Mark

® If the resolution is set too low for the sampling interval (which is determined by the span
and the number of sampling points), data may be lost. Therefore, the unit displays an
“UNCAL” mark in the resolution display area on the waveform box if the settings for span,
the number of sampling points, and the resolution are inappropriate. When “UNCAL” is
displayed, normal measurement is not possible, so either reduce the span or increase the
number of sampling points or the resolution so that “UNCAL” is no longer displayed. If the
number of sampling points is set for automatic setup using the <SAMPLING AUTO> key in
the [SETUP] switch, then the optimal number of sampling points for the span and

resolution settings will be set automatically.

<SAMPLING INTERVAL ** ***nm>

This key is used to set the number of sampling points used for measurement based on the
sampling interval. The setting range is SPAN/100 to SPAN/50000 (fine: 0.0001 steps; coarse:
steps of 1, 2, or 5), and the value is set in the DATA ENTRY section. The minimum allowed
setting is 0.0005 nm. However, if the measurement wavelength range includes 1450 nm and
below, then the minimum value is 0.001 nm.
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A.7 <MEAS WL AIR / VACUUM>

This key is used to switch the measurement wavelength to either an air wavelength or a
vacuum wavelength.

AIR Air wavelength

VACUUM Vacuum wavelength (Default)
When the vacuum wavelength is set, is selected at the very bottom of the screen.

NOTE

® This function is only for switching the measurement wavelength. Therefore, the
wavelength is not converted even if the <MEAS WL AIR/VAC> key is switched while the
waveform is displaved after measurement.

A.8 <HORIZON SCALE nm/THz>

This key is used to set the X axis display mode to wavelength display mode or frequency
display mode.
(Default: nm (wavelength display mode))
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 the
wavelength.
(o See <MARKER UNIT> key in the [MARKER] switch)

SETUP

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 the
frequency.
(o See <MARKER UNIT> key in the [MARKER] switch)
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B.1

B.2

B.3

B.4

<EXT TRIGGER MODE OFF / ON>

This key is used to set ON/OFF the mode in which pulse light is measured using an external
trigger signal. (@ See subsection 8.1.1 Pulse Optical Measurement Function) When this key is
set to ON, sweeping is performed in external trigger mode, wherein sampling is done based on
an external trigger signal. In external trigger mode, the <SENS/MODE> key is disabled and
“EXTTRG” is displayed as the sensitivity indicator on the measurement screen. At this time,
the internal measurement sensitivity set is NORM/AUTO.

<EXT TRIGGER SETTING>

This key is used to set parameters for external trigger mode.

B.2.1 <EDGE RISE/FALL>

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

B.2.2 <DELAY *****us>

This key is used to set the delay time between trigger signal edge detection and data
measurement.

The setting range is 0 to 1000.0 (fine: 0.1 steps; coarse: steps of 1), and the value is
set in the DATA ENTRY section. (Default: 0 us)

<OPT ATT OFF / ON>

This key is used to set whether or not to insert the optical attenuator inside the
monochromator. When this key is set to ON, an optical attenuator is inserted.
(Default: OFF)

When the key is set ON, is reverse displayed.

/\ Caution

® If the input light power per 1 resolution exceeds +13 dBm, or if the total input
light power exceeds +17 dBm, this switch must be turned ON to insert the
optical attenuator.
o If high-power light is measured without inserting the optical attenuator, the
monochromator may be damaged.

® The maximum input power for the unit is +23 dBm (input light power per 1
resolution) or +27 dBm (total input light power) with the internal optical
attenuator ON. Input light exceeding the ratings may damage the unit’s
internal monochromator.

<TLS SYNC SWEEP OFF / ON>

Sets on and off the synchronous sweep function for the Tunable Laser Source. When this key
is selected, the Tunable Laser Source connected to the GP-IB 2 port is swept in sync with the
sweep of this equipment. (#@ 7.7 Synchronus measurement function with the Tunable Laser
Source)
When the key is set ON, reverse displayed.(Default: OFF)

SMC
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6-7 ZOOM

The [ZOOM] switch contains the zoom function, which is a feature of the AQ6319. When you press
the [ZOOM] switch, the following soft key menu is displayed. (# See Chapter 7 Useful Functions for
a detailed explanation.)

Wavelength display mode

Frequency display mode

ZOOM ZOOM
CENTER WL CENTER FREQ

Al ¥ nm Al . THz
ZOOM ZOOM
SPAN WL SPAN FREQ

A2 *nm A9 *THz
ZOOM ZOOM
START WL START FREQ

A3 . nm A3 ***.****THZ
ZOOM ZOOM
STOP WL STOP FREQ

A.4 ****-***nm A4 ***-****THZ
PEAK PEAK
—ZOOM CTR —ZOOM CTR

A5 A5
OVERVIEW OVERVIEW
DISPLAY DISPLAY

A6 —OFF/L/R A6 —OFF/L/R
OVERVIEW OVERVIEW
SIZE SIZE

AT LARGE / SMALL AT LARGE / SMALL
INITIAL INITIAL

A8 B8

Wavelength display mode]

A1

A2

A3

<Z0OOM CENTER WL>

This key is used to set the center wavelength of the display scale. The setting range is 600.000
to 1700.000 (fine: 0.1 steps; coarse: steps of 1), and the value is set in the DATA ENTRY section.
(Default: Measurement center wavelength of last measured or loaded trace) The <ZOOM
CENTER WL> key is disabled when both of the split screen windows are set to HOLD and
when the measurement data spanis 0 nm.

<ZOOM SPAN WL>

This key is used to set the span of the display scale. The setting range is 0.1 to 1100.0 (fine:
steps of 1; coarse: steps of 1, 2, or 5), and the value is set in the DATA ENTRY section. (Default:
Measurement span of last measured or loaded trace) The <ZOOM SPAN WL> key is disabled
when both of the split screen windows are set to HOLD and when the measurement data span
is 0 nm.

<ZOOM START WL>

This key is used to set the start wavelength of the display scale. The setting range is 50.000 to
1699.950 (fine: 0.1 steps; coarse: steps of 1), and the value is set in the DATA ENTRY section.
(Default: Measurement span of last measured or loaded trace) The <ZOOM START WL> key is
disabled when both of the split screen windows are set to HOLD and when the measurement
data span is 0 nm.
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A4

A5

A.6

A7

A.8

<ZOOM STOP WL>

This key is used to set the stop wavelength of the display scale. The setting range is 600.050 to
2250.000 (fine: 0.1 steps; coarse: steps of 1), and the value is set in the DATA ENTRY section.
(Default: Measurement span of last measured or loaded trace) The <ZOOM STOP WL> key is
disabled when both of the split screen windows are set to HOLD and when the measurement
data span is O nm.

<PEAK —ZOOM CTR>

This key is used to set the center wavelength of the display scale as the peak wavelength of the
active trace measured waveform. The <PEAK — ZOOM CTR> key is disabled when both of
the split screen windows are set to HOLD and when the measurement data span is 0 nm. After
the value is set, you can continue by setting the display scale center wavelength.

<OVERVIEW DISPLAY OFF/L/R>

This key is used to set OVERVIEW display ON/OFF and its position during ZOOM.
(default: R) The <OVERVIEW DISPLAY> key is disabled during split display and when the
measurement data span is 0 nm.

<OVERVIEW SIZE LARGE / SMALL>

This key is used to set the OVERVIEW display size. (default: LARGE)
The <OVERVIEW SIZE> key is disabled during split display and when the measurement data

span is 0 nm. (During split screen display, the OVERVIEW display size is always set to
SMALL.)

<INITIAL>

This key is used to restore the display scale to the default (measurement condition for the last
measured or loaded trace). The <INITIAL> key is disabled when both of the split screen
windows are set to HOLD and when the measurement data span is O nm.

IFrequency display mode|

Al

A2

A3

<ZOOM CENTER FREQ>

This key is used to set the center frequency of the display scale. The setting range is 176.5000
to 500.0000 (fine: 0.01 steps; coarse: 0.1 steps), and the value is set in the DATA ENTRY
section. (Default: Measurement center frequency of last measured or loaded trace) The
<ZOOM CENTER FREQ> key is disabled when both of the split screen windows are set to
HOLD and when the measurement data span is 0 THz.

<ZOOM SPAN FREQ>

This key is used to set the span of the display scale. The setting range is 0.01 to 330.00 (fine:
0.1 steps; coarse: steps of 1, 2, or 5), and the value is set in the DATA ENTRY section. (Default:
Measurement span of last measured or loaded trace) The <ZOOM SPAN FREQ> key is
disabled when both of the split screen windows are set to HOLD and when the measurement
data span is 0 THz.

<ZOOM START FREQ>

This key i1s used to set the start frequency of the display scale. The setting range is 11.5000 to
499.9950 (fine: 0.01 steps; coarse: 0.1 steps), and the value is set in the DATA ENTRY section.
(Default: Measurement start frequency of last measured or loaded trace) The <ZOOM START
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A4

A5

A6

A7

A8

FREQ> key is disabled when both of the split screen windows are set to HOLD and when the
measurement data span is 0 THz.

<ZOOM STOP FREQ>

This key is used to set the stop frequency of the display scale. The setting range is 176.5050 to
665.0000 (fine: 0.01 steps; coarse: 0.1 steps), and the value is set in the DATA ENTRY section.
(Default: Measurement stop frequency of last measured or loaded trace) The <ZOOM STOP
FREQ> key is disabled when both of the split screen windows are set to HOLD and when the
measurement data span is 0 THz.

<PEAK —ZOOM CTR>
This key is used to set the center frequency of the display scale as the peak frequency of the
active trace measured waveform. The <PEAK — ZOOM CTR> key is disabled when both of

the split screen windows are set to HOLD and when the measurement data span is 0 THz.
After the value is set, you can continue by setting the display scale center frequency.

<OVERVIEW DISPLAY OFF/L/R>

This key is used to set OVERVIEW display ON/OFF and its position during ZOOM. (default:
R)

The <OVERVIEW DISPLAY> key is disabled during split display and when the measurement
data span is 0 THz.

<OVERVIEW SIZE LARGE / SMALL>

This key is used to set the OVERVIEW display size. (default: LARGE)

The <OVERVIEW SIZE> key is disabled during split display and when the measurement data
span is 0 THz. (During split screen display, the OVERVIEW display size is always set to
SMALL.)

<INITIAL>

This key is used to restore the display scale to the default (measurement condition for the last
measured or loaded trace). The <INITIAL> key is disabled when both of the split screen
windows are set to HOLD and when the measurement data span is 0 THz.
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6-8 DISPLAY

The [DISPLAY] switch contains functions related to screen display. When you press the [DISPLAY]
switch, the following soft key menu is displayed.

NORMAL TRACEA
DISPLAY
1 Aol UP/LOW
—
SPLIT TRACE B
DISPLAY

As A2.9 UP / LOW
LABEL |- See  section 6-21 TRACEC

General Purpose Label UP/LOW

A3 74 Input A2.3

NOISE MASK TRACE D

Aa 4B ey UP/LOW
MASK LINE TRACE E

A5 | VERT/HRZN A2E UP / LOW
TRACE CLEAR TRACE F

A6 A2.6 UP/LOW
TRACE G

AT UP/LOW

HOLD UPPER HOLD
Ky B PO ” OFF /ON
LOWER HOLD
OFF/ON

A.1 <NORMAL DISPLAY>

This key is used to set the screen to normal display mode. (@ See section 2.3 LCD Screen for
information on normal display mode.)

A.2 <SPLIT DISPLAY>
This key is used to set the screen to upper/lower 2-split display mode (split mode).

A.2.1 <TRACE A UP/LOW>

This key is used to set whether to put trace A on top or on bottom during upper/lower
2-split display.

If you select “UP?”, it is assigned to the top. (Default)

If you select “LOW?, it is assigned to the bottom.

A.2.2 <TRACE B UP/LOW>

This key is used to set whether to put trace B on top or on bottom during
upper/lower 2-split display.

If you select “UP?”, it is assigned to the top. (Default)

If you select “LOW?, it is assigned to the bottom.
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A23

A24

A25

A2.6

A2.7

<TRACE C UP/LOW>

This key is used to set whether to put trace C on top or on bottom during
upper/lower 2-split display.

If you elect “UP”, it is assigned to the top.

If you select “LOW?”, it is assigned to the bottom. (Default)

<TRACE D UP/LOW>

This key is used to set whether to put trace D on top or on bottom during
upper/lower 2-split display.

If you select “UP”, it is assigned to the top. (Default)

If you select “LOW?”, it is assigned to the bottom.

<TRACE E UP/LOW>

This key is used to set whether to put trace E on top or on bottom during
upper/lower 2-split display.

If you select “UP”, it is assigned to the top. (Default)

If you select “LOW?, it is assigned to the bottom.

<TRACE F UP/LOW>

This key is used to set whether to put trace F on top or on bottom during upper/lower
2-split display.

If you select “UP”, it is assigned to the top.

If you select “LOW?”, it is assigned to the bottom. (Default)

<TRACE G UP/LOW>

This key is used to set whether to put trace G on top or on bottom during
upper/lower 2-split display.

If you select “UP”, it is assigned to the top.

If you select “LOW?, it is assigned to the bottom. (Default)
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A.2.8 <HOLD>

<HOLD> contains the <UPPER HOLD OFF/ON> key and the <LOWER HOLD
OFF/ON> key. Both of these keys have the following features.

O The display scale is fixed.

O The trace is fixed.

O When <HOLD> is applied to a screen with the active trace (WRITE @), the
active trace automatically changes to the FIX state.(FIX @)

O When a screen setting is changed from the <HOLD> state to <NORMAL
DISPLAY>, the last set display scale is set as the display scale.

O 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.

<UPPER HOLD OFF/ON>
When the <UPPER HOLD OFF/ON> key is pressed, the trace assigned to the
top in upper/lower 2-split display is fixed and the scale is also fixed. When the
<UPPER HOLD OFF/ON> key is pressed again, the HOLD is cleared, the
display scale changes to the most recent setting, and the waveform is
overwritten accordingly.

<LOWER HOLD OFF /ON>
When the <LOWER HOLD OFF/ON> key is pressed, the trace assigned to the
bottom in upper/lower 2-split display is fixed and the scale is also fixed. When
the <LOWER HOLD OFF/ON> key is pressed again, the HOLD is cleared, the
display scale changes to the most recent setting, and the waveform is
overwritten accordingly.
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A.3 <LABEL>

The <LABEL> key is used to enter various messages, such as entering comments in the label
area and entering program names for program functions. When you press the <LABEL> key,
the character selection window is displayed. The [General Purpose LABEL INPUT| key
appears in the soft keys.

O If the unit is started with an external keyboard connected to it, the external
keyboard can be used to enter letters of the alphabet.

O A character in the character selection window can be entered using the mouse
by double-clicking on the character.

O Input 1is completed when the <DONE> soft key 1is pressed.
(The applies to the mouse, keyboard, and DATA ENTRY section.)

O When you press the <DONE> key, the character string is entered and the
previous level of soft keys is displayed.

/¢ QEB319 OPTICAL SPECTRUM ANALYZER -~ 2002 Dec 26 18:57
g V-t
vaR@1
YAz >
YARaz
¥aaa4
¥ADDE
{MEAS COMDITION <
sTarT: 1547, TE@Anm stoe: 1562, T2Anm center: 1550, 22@Anm span:  5.0nm
o8 1@, flo=o res: (@ 008m  sens: [HIGHE ava:[ 1] swec:[1BAL AT IMSERT
,,,,,,,,,,,,,,,,,,,, >
- - - - - - - - DELETE <
IQBCDEFGHIJKLNNOPQRSTUUWXYZ VTHERE (w4, - <=0 i
REF--- abcdefghijkimnoparstuvwxyz A0~17_"{11 8123456789 |.---- »
E=0 REY SELNDL KAV EOT PO TUPHPNATSR > L cieAm 5
------- I// AEB319 OPTICAL SPECTRUM AMNALYZER ~~ |
-19.8]--- - S b S S S e SR e e ENTER
"""""
i i i i i i i i i WORD
L S A oo oo oo oo oo S oo

i i i | i | i | i DONE

55.8]--------- — — — SR— — SR— — SR— —

T e A S I

CAMCEL
1550, 22@)rm meD 1552, Tel]rm
BT | [2UT| [20T] [20T ) [2UT | BWE| Bwe J—

-73.4 -
1547, Te@]rm

LVL (I [IMO L [ERC)[SRC
[EHF [ |EHF| MSK ]| [ZO0M][1 -2

Fig. 6-3 Screen display when <LABEL> key is pressed

A.4 <NOISE MASK>

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. (The noise mask function is disabled when the vertical axis is set to linear.) When you
press the <NOISE MASK> key, the current noise mask value is displayed in the interrupt
display area. The allowed settings are OFF (-999) and the range of -100 to 0 (fine: 1 step;
coarse: 10 steps), and the value is set in the DATA ENTRY section.
If a setting other than OFF is entered, the%l button will be depressed at the bottom of the
screen, and VERT masking method is selected G.e., A.5).
If there is a marker at the noise mask level and the <MARKER — REF LEVEL> key is
executed, a warning is displayed.

WARNING 3: Unsuitable Ref Level
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A5

<MASK LINE VERT /HRZN>

This key is used to set the masking method for the noise mask function.

VERT Displays the waveform with level values at or below the mask value set to -999

EBlamDo] o/ (06319 OPTICAL SPECTRUM ANALYZER -~ 20082 Dec 26 19:01
E =Nt iV [Earame S

B | (A = E

SPLIT
B C1sPLar
sTarT: 1547, TEANM sTop; 1562, T2Anm cenrer;: 1550, 22@nm spen: 5. 0NM |

[CFMEAS CONBTTIONS
m 18. Bl o res:[@. 000 sens:[HIGHZ ] ave:[ 1] sweL:[TEA1(ATTON
.
MASK LINE ’

TR A A
I RAME NN

\ HRZM|

-78.|

-38.
(1247, T2f (1558, Z28rm 2. 5@ o (1552, T2gm
N e e e

Fig. 6-4 Screen display when < MASK LINE VERT/HRZN> is set to VERT

HRZN  Displays the waveform with level values at or below the mask value set to the
mask value.

A6

VERT (%)

EBlamDo] o/ (06319 OPTICAL SPECTRUM ANALYZER -~ 2002 Dec 26 19:@1
B T-Un: Z[7] [ Cer)
2001 : BIFDX VBLK
(it g
{uliluig H
i i 2 e
[TFEAS CONDTTIONS e
=TaRT: 1547, T20nm =Top; 1552, T2@m cenTer: 1550, 228nm span:  5.@mm |
10. 0o res: [M.OE0nm  sens: [HIGHS ave:[1 steL: 1B (AUTO) LeEEL
B
)\ (R
N LB
MASK LINE

LI
LU T

-30.

5,
o7 20

drm D 1552, T2d]rm

e e e e = |
Fig. 6-5 Screen display when < MASK LINE VERT/HRZN> is set to HRZN

<TRACE CLEAR>

This key is used to clear the waveform for the specified trace (A through G) so that it has no
data. (During normal display and upper/lower 2-split display)

Clears the trace A data. Restores the previous tree after clearing.

B Clears the trace B data. Restores the previous tree after clearing.

C Clears the trace C data. Restores the previous tree after clearing.

D Clears the trace D data. Restores the previous tree after clearing.

E Clears the trace E data. Restores the previous tree after clearing.
F
G
A

>

Clears the trace F data. Restores the previous tree after clearing.
Clears the trace G data. Restores the previous tree after clearing.
LL TRACE Clears the data for all traces. Restores the previous tree after clearing.
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6-9 TRACE
TRACE 1/2
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. —
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- CALCULATE F
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CALCULATE G

LOG MATH

>

1.5

|q G=C-F(LOG)

LIN MATH

A7.6

NORMALIZE

AT

1

CURVE FIT

G=CRV FITA

q G=CRV FIT B

|

Q G=CRVFITC
A7.8 § G=MKR FIT
THRESH
**dB [
OPERATION
AREA
— GAUSS
FITTING ALGO TORENZ
3RD POLY L
|74
4TH POLY
5TH POLY
PEAK
CURVE FIT
A9
OPERATION
AREA
LV GAUSS
FITTING ALGO LORENZ
3RD POLY L
LV
- 4TH POLY
5TH POLY

ALL

INSIDE
L1-L2

— N

OUTSIDE
L1-L2

ALL

INSIDE
L1-L2

OUTSIDE
L1-L2
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Al

A2

A3

A4

<ACTIVE TRACE...ABCDEFG>

This key is used to select the active trace from traces A through G. The active trace data are
used by some analysis functions and for marker calculations.

In addition, trace settings entered with the keys (A.2) through (A.7) apply to the active trace.
Before turning the trace display ON/OFF or changing trace attributes, first set the trace you
want to change as the active trace. You can also switch the active trace using the mouse by
clicking TRACE display A through G on the screen.

Default:A

<VIEW @...DISP / BLANK>

This key is used to determine whether to display the trace selected using <ACTIVE TRACE>
(A1),

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.

“VIEW @ DISP” Displays the waveform on the screen. At this time, the trace
display on the side of the data area changes to “DSP”.
“VIEW @ BLANK” Does not display the waveform on the screen. At this time, the

trace display on the side of the data area changes to “BLK”. In
addition, markers and marker values also disappear.

<WRITE A>

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".

<FIX A>

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 on the
side of the data area changes to "FIX".
When the <FIX> key is pressed during sweeping, the waveform displayed at that time is fixed.
If all traces are fixed, a warning is displayed because waveform data will not be updated in any
traces when measurement is performed.

WARNING MESSAGE 101: All Traces in FIXed state

In addition, when all traces are fixed, a warning message 1is displayed if the
<AUTO>/<REPEAT>/<SINGLE> keys in the [SWEEP] switch are pressed.
WARNING MESSAGE 101: All Traces in FIXed state
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A5

A6

A7

<HOLD>

This key is used to set the active trace to maximum value/minimum value detection mode.

MAX HOLD With this setting, each time sweeping is performed, each measurement point is
compared with previous measurements. The highest value is then written to
TRACE@. The trace display at the side of the data area changes to "MAX
HOLD".

MIN HOLD  With this setting, each time sweeping is performed, each measurement point is
compared with previous measurements. The lowest value is then written to
TRACE@. The trace display at the side of the data area changes to "MIN
HOLD".

Maximum value/minimum value detection is not affected by the noise mask setting. The noise
mask is applied when the maximum value/minimum value detection results are displayed.

<ROLLAVG>

This key is used to set the active trace to roll averaging mode. When this key is executed, the
current averaging time is displayed in the interrupt display area. The trace display on the side
of the data area changes to "ROLL AVG ***". (The asterisks denote the set number of times)
When a trace is set to ROLL AVG mode, each time measurement is performed the roll
averaging of the current measurement and past measurements is calculated, and the
measurement data are updated. The averaging time may be changed in the range of 2 to 100
times (1 step) using the rotary knob, step keys, or numeric keypad.

The roll averaging calculation is not affected by the noise mask function setting (®# See
[DISPLAY] switch <NOISE MASK> key). The noise mask function is applied when the roll
averaging calculation results are displayed.

The roll averaging is calculated according to the following equation.

Wi @ =Wi1 @ 0 4W @ (21,2000 meeneeeeeeenns N)
Wj (1):  Newly displayed waveform

Wj-1G): Previously displayed waveform

W @): Newly obtained waveform

N: Number of sampling points

n: Number of averagings

NOTE

® When setting of <CHOP MODE>key in measurement sensitivity is set
<SWITCH>, two sweeping is counted up the roll average.

<CALCULATE @> (@ = C,F,G)

This key is used to set the active trace to trace-to-trace calculation mode. The trace-to-trace
calculation function can be used to subtract or add together the data from different traces; to
produce normalized displays; and to produce curve-fit displays. The available calculations vary
from trace to trace.

Trace-to-trace calculation mode can only be set for traces C, F, and G. The <CALCULATE> key
is disabled except when C, F, or G is selected using <ACTIVE TRACE>(A.1).

During trace-to-trace calculation, if the measurement of the calculated trace is redone, then it
1s recalculated and redisplayed. In addition, a trace is recalculated and redisplayed when the
measurement center wavelength and measurement span are changed. If the measurement
conditions (resolution) for the calculated trace do not match, then a warning is displayed after
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the calculation is performed.
Default: <CALCULATE C> C=A-B(LOG)

<CALCULATE F> F=C-D(LOG)
<CALCULATE G> G=C-F(LO0OG)

<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, ©)

PEAK CURVE FIT (A, B, C)

MARKER FIT
The <CALCULATE> key operations in cases where C, F, or G is selected as the active trace are
described below.

ICALCULATE C| When C is selected using <ACTIVE TRACE>

ICALCULATE F}: When F is selected using <ACTIVE TRACE>

ICALCULATE G} When G is selected using <ACTIVE TRACE>

ICALCULATE (]

A7.1 <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.
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A7.2 <LIN MATH>

This key is used to perform linear calculations on trace-to-trace data and write the
results to trace C.

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) Performs the calculation 1-k(A/B) on trace A and trace
B.

Performs the calculation 1-k X (trace A trace B)
(linear value) and writes the result to trace C.
The coefficient k may be changed in the range of 1.0000
to 20000.0000 (0.0001 step) using the rotary knob, step
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) Performs the calculation 1-k(B/A) on trace A and trace é
B.
Performs the calculation 1-k X (trace B, trace A)

(linear value) and writes the result to trace C.

CE

The coefficient k may be changed in the range of 1.0000
to 20000.0000 (0.0001 step) using the rotary knob, step
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(B/A)”.
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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)

TRACE B

» TRACE C

TRACE A T~ DUT

Fig. 6-6 Estimating the transmission efficiency (trace C) from the reflection light spectrum (trace A)

(2) Estimating the reflectivity (trace C) from the transmission light spectrum (trace
A)

Reflected light spectrum (TRACE C) =1-k (TRACE A/TRACE B)

TRACE B

> TRACE A

TRACE C T~ DUT

Fig. 6-7 Estimating the reflectivity (trace C) from the transmission light spectrum (trace A)

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
kt= (Pin—Pre) /Pout

Estimating the transmitted light spectrum from the reflection light spectrum
kr= (Pin—Pout) / Pre
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ICALCULATE F

A.7.3 <LOG MATH>

This key 1s 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)
F=D-C(LOG)
F=C+D(LOG)
F=D-E(LOG)
F=E-D(LOG)
F=D+E(LOG)

A7.4 <LIN MATH>

Subtracts trace D from trace C in LOG form.
Subtracts trace C from trace D in LOG form.
Adds trace C and trace D in LOG form.
Subtracts trace E from trace D in LOG form.
Subtracts trace D from trace E in LOG form.
Adds trace D and trace E in LOG form.

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)
F=C-D(LIN)
F=D-C(LIN)
F=D+E(LIN)
F=D-E(LIN)
F=E-D(LIN)

Adds trace C and trace D in linear form.

Subtracts trace D from trace C in linear form.

Subtracts trace C from trace D in linear form.

Adds trace D and trace E in linear form.

Subtracts trace E from trace D in linear form.

Subtracts trace D from trace E in linear form.
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ICALCULATE ¢

A.7.5 <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.

A7.6 <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.

A.7.7 <NORMALIZE>

Normalizes the specified trace data and writes the data to trace G.

Normalizes the data so that the waveform peak goes to 1 or 0 dB, and writes the
data to trace G.

Calculations can be applied to traces A through C.

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.
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A.7.8 <CURVE FIT>

Curve-fits the specified trace waveform and writes the results to trace G.
Calculation data are applied to all data at or above the cutoff value. The cutoff value
is set in the range of 0 to 99 dB (1 step) using the <THRESH> key.

The trace display at the side of the data area changes to "CRV FIT @" and

“MKR FIT”.

G=CRV FIT A Curve-fits trace A.

G=CRYV FIT B Curve-fits trace B.

G=CRV FIT C Curve-fits trace C.

G=MKR FIT Make the curve-fit data form delta markers which is
set currently. MKR FIT is independent on the trace.
If delta markers is not sufficient, warning message is
displayed and trace G data is set to 0. (Linear)

WARNING 111 : <G=MKR FIT>failed

OPERATION Set the data area which is used at curve-fit

AREA calculation.

ALL All of the data that is the trace or
delta markers are made applicable "
for calculation. %

INSIDE The data of between line markers [

L1-L2 are made applicable for calculation.

OUTSIDE The data of outside line markers

L1-L2 are made applicable for calculation.

FITTING ALGO Set the fitting algorithm for obtaining curve-fits.

GAUSS Normal distribution curve

LORENZ Lorenz curve
3RDPOLY 3rd poly
4TH POLY 4th poly
5TH POLY 5th poly
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NOTE

® Trace G cannot write fitting curve and displayed warning because

numbers of data is not sufficient during <G=MKR FIT>.

A incidence condition in warning depending on the <FITTING

ALGO>key’s setting.

The following a incidence condition in warning.

Fitting Algorithm Possible errors resulting in warning

GAUSS The? delta markers set three or less
which set currently.

LORENZ Thg delta markers set three or less
which set currently.

3RD POLY Thg delta markers set four or less
which set currently.

ATH POLY Th(.e delta markers set five or less
which set currently.

5TH POLY Th(? delta markers set six or less
which set currently.

® Except for the <G=MKR FIT>key, if sampling numbers 1is not
sufficient , trace G cannot write fitting curve and displayed

trace’s waveform data.
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A.79 <PEAK CURVE FIT>

Peak-curve-fits the specified trace waveform and writes the results to trace G.
Calculations are applied to mode peaks at or above the cutoff value. The cutoff value
is set in the range of 0 to 99 dB (1 step) using the <THRESH> key.

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

G=PKCVFIT A Peak-curve-fits trace A.
G=PKCVFIT B Peak-curve-fits trace B.
G=PKCVFIT C Peak-curve-fits trace C.

OPERATION Set the data area which 1is used at curve-fit
AREA calculation.
ALL All of the data that is the trace or

delta markers are made applicable
for calculation.
INSIDE The data of between line markers

L1-L2 are made applicable for calculation.
OUTSIDE The data of outside line markers
L1-L2 are made applicable for calculation.

TRACE

FITTING ALGO Set the fitting algorithm for obtaining curve-fits.
GAUSS Normal distribution curve
LORENZ Lorenz curve
3RDPOLY 3rd poly
4TH POLY 4th poly
5TH POLY 5th poly

NOTE

® Except for the <G=MKR FIT>key, if sampling numbers 1is not
sufficient , trace G cannot write fitting curve and displayed target
trace’s waveform data.
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Fig 6-8 shows the data area of curve-fit by the <OPERATION AREA> key (INSIDE L1-L2,
OUTSIDE L1-L2) setting.

The <OPERATION AREA> key setting applies to both <CURVE FIT> key and

<PEAK CURVE FIT> key.

Ay

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

<~ >

(a) OPEARATION AREA during <INSIDE L1-L2>

(v AA

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

Line Marker 2Olr Line Marker 1
I - oP=RATION AREA

Fig 6-8 Curve fit calculate area by the <OPEARATIO AREA> key setting

(b) OPEARAION AREA during <OUTSIDE L1-L2>

NOTE

® The cutoff value is calculated from the peak value which is on the
operation area as noted above.
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A.8 <TRACE LIST>

Opens the trace conditions list window.
The window closes when the <KRETURN> key is pressed.

<+ AEE319 OPTICAL SPECTRUM AMALYZER <~ 2002 Dec 26 19:25
E V=n:
AR : "
AN
(i1
AR
AARS
CMEAS CONDITIONY
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Fig. 6-9 Screen display when <TRACE LIST> key is pressed

TRACE

B.1 <TRACE COPY>

Copies the trace data to another trace.

B.1.1 <SOURCE TRACE>
Selects the trace data (among traces A to G) to be copied. Restores the previous tree
after a selection is made.

B.1.2 <DESTINATION TRACE>

Selects the destination trace (among traces A to G) for copying. Restores the previous
tree after a selection is made.

B.1.5 <COPY EXECUTE>

Copies the trace data.

The copy destination trace status changes to “FIX” and “DISP”.

If SOURCE (B.1.1) and DESTINATION (B.1.2) are the same, then the <COPY
EXECUTE> key is disabled.

B.2 <TRACE CLEAR>

Clears the specified trace data (among traces A to G).

A Clears the trace A data. Restores the previous tree after clearing.
B Clears the trace B data. Restores the previous tree after clearing.
C Clears the trace C data. Restores the previous tree after clearing.
D Clears the trace D data. Restores the previous tree after clearing.
E Clears the trace E data. Restores the previous tree after clearing.
F Clears the trace F data. Restores the previous tree after clearing.
G Clears the trace G data. Restores the previous tree after clearing.
ALL TRACE Clears the data for all traces. Restores the previous tree after clearing.
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6-10 MARKER

The [MARKER] switch contains functions related to markers. When you press the [MARKER]
switch, the following soft key menu is displayed.

IE | wARkerR23 | MARKER3/3 |
MKR ACTIVE LINE MARKER
MARKER 1 DISPLAY OFFSET
a1 OFF / ON 51 OFF / ON - 7
SET CSET LINE MARKER
MARKER MARKER 2 AUTO UPDATE
as - OFF / ON s OFF / ON
CLEAR LINE MARKER UNIT
MARKER L CLEAR MARKER 3
A3 B3 OFF / ON C3 nm THz
MARKER LINE SEARCH/ANA
—CENTER MARKER 4 L1-L2
v - OFF / ON ca OFF / ON
MARKER MKR L1-L2 SEARCH/ANA
—ZOOM CTR —SPAN ZOOM AREA
s s . OFF / ON
MARKER MKR L1-L2
—REF LEVEL —ZOOM SPAN
A6 B.6 .6
A7 B.7 C.7
ALL MARKER LINE MARKER MARKER LIST
CLEAR ALL CLEAR PRINT
A8 B.8 8

A.1 <MARKER ACTIVE OFF / ON>

This key is used to display a moving marker. If the active trace is not set to DISP, the moving
marker cannot be used. Therefore, this key is disabled in such cases.

If the moving marker is not visible, this key displays it on the waveform in the screen center
and displays the marker value in the data area. If the moving marker is already visible, it
stays in its displayed position with no change.

If the moving marker is ON and the <MARKER ACTIVE OFF/ON> key is selected, the
interrupt display area is displayed, allowing the marker wavelength to be entered directly.

In this state, you can scroll through the marker area using the step keys.

A2 <SET MARKER>

This key is used to set the moving marker as a fixed marker with the specified number.
A maximum of 1024 fixed marker numbers can be set.
Moving markers can be set across multiple traces.

SET The next marker number to be set (one greater than the highest
fixed marker number among the currently set markers, or the
number "1" if no markers have been set) is displayed in the
interrupt display area.
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A3

A4

A5

A.6

A.8

<CLEAR MARKER>

This key is used to clear the specified fixed marker number. The marker value in the data area
is also cleared.

When you press this key, the marker number is displayed in the interrupt display area, and
can be changed in the DATA ENTRY section.

The fixed marker number to be cleared (default value) is the last set fixed marker number.

CLEAR Clears the specified fixed marker number. Restores the previous
level after execution.

<MARKER —CENTER>

This key is used to set the moving marker wavelength as the measurement center wavelength.
When this key is executed, the set measurement center wavelength is displayed in the
interrupt display area. The settings for the measurement center wavelength, measurement
start wavelength, and measurement stop wavelength are changed at this time.
The measurement center wavelength can be set by continuing in the DATA ENTRY section.
The value can be changed in the range of 600.00 to 1700.00 (0.01 step).
In the following states, the <MARKER —CENTER> key is disabled.

* When the moving marker is OFF

* When both split screens are on HOLD

* When the measurement data SPAN is 0 nm

<MARKER ZOOM CTR>

This key is used to set the moving marker wavelength as the display scale center wavelength.
After the value is set, you can continue by setting the display scale center wavelength.
In the following states, the <MARKER —ZOOM CCTR > key is disabled.

* When the moving marker is OFF

* When both split screens are on HOLD

* When the measurement data SPAN is 0 nm

<MARKER —REF LEVEL>

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

After execution, the set reference level is displayed in the interrupt display area, and the
displayed waveform is redrawn according to the changed reference level.

The reference level can be set by continuing in the DATA ENTRY section.

Permitted value changing range for LOG scale: -90.0 to +30.0 dBm (0.1 step)
Permitted value changing range for linear scale: 1.00 pW to 1000 mW
1.00 to 9.99[pW, nW, uW, mW] (0.01 step)
10.0 to 99.9(100) [pW, nW, uW, (mW)] (0.1 step)
100 to 999[pW, nW, uW] (1 step)

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

<ALL MARKER CLEAR>

This key is used to clear the displayed moving marker and fixed markers. The marker values
in the data area are also cleared.

The moving marker is turned OFF.

If the moving marker is OFF and there are no fixed markers, the <ALL MARKER CLEAR>
key 1s disabled.
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B.1

B.2

B.3

B.4

<LINE MARKER 1 OFF / ON>

When you press the <LINE MARKER 1 OFF / ON> key, a line marker is displayed. The
interrupt display area appears, allowing the line marker wavelength value to be changed.
(Default: OFF)

When you press the key again, line marker 1 disappears from the screen.

If the active trace span is 0 nm, this key is disabled.

The marker position setting range is the same as for START WL/STOP WL and START
FREQ/STOP FREQ.

The mouse can be used to manipulate a line marker displayed on the waveform screen.

<LINE MARKER 2 OFF / ON>

When you press the <LINE MARKER 2 OFF / ON> key, a line marker is displayed. The
interrupt display area appears, allowing the line marker wavelength value to be changed.
(Default: OFF)

When you press the key again, line marker 2 disappears from the screen.

If the active trace span is 0 nm, this key is disabled.

The marker position setting range is the same as for START WL/STOP WL and START
FREQ/STOP FREQ.

The mouse can be used to manipulate a line marker displayed on the waveform screen.

<LINE MARKER 3 OFF / ON>

When you press the <LINE MARKER 3 OFF / ON> key, a line marker is displayed. The
interrupt display area appears, allowing the line marker wavelength value to be changed.
(Default: OFF)

When you press the key again, line marker 3 disappears from the screen.

The marker position setting range is the same as for REF LEVEL and LIN LEVEL.

The mouse can be used to manipulate a line marker displayed on the waveform screen.

<LINE MARKER 4 OFF / ON>

When you press the <LINE MARKER 4 OFF / ON> key, a line marker is displayed. The
interrupt display area appears, allowing the line marker wavelength value to be changed.
(Default: OFF)

When you press the key again, line marker 4 disappears from the screen.

The marker position setting range is the same as for REF LEVEL and LIN LEVEL.

The mouse can be used to manipulate a line marker displayed on the waveform screen.
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B.5 <MKR L1-L2 —»SPAN>

B.6

B.8

This key is used to set the measurement span between line markers 1 and 2.

When this key is executed, the set measurement span is displayed in the interrupt display area.

The span can be set by continuing in the DATA ENTRY section.

The value can be changed in the range of 0.1 to 1100 nm (0.1 step).

When the <MKR L1-L2 —SPAN> key is executed, the measurement span, measurement start
wavelength, and measurement stop wavelength are changed.

If L1 and L2 are OFF, the <MKR L1-L2 —SPAN> key is disabled. It is also disabled if the
active trace span is 0 nm.

NOTE

® If both WL1 and WL2 are set, the one with the smaller value is set as the measurement
start wavelength, and the one with the larger value is set as the measurement stop
wavelength.

® If just WL1 is set, the marker value is set as the measurement start wavelength, and the
right edge of the screen is set as the measurement stop wavelength.

® If just WL2 is set, the left edge of the screen is set as the measurement start wavelength,
and the marker value is set as the measurement stop wavelength.

<MKR L1-L2 -ZOOM SPAN>

This key is used to set the zoom span from line marker 1 to line marker 2 as the display scale
Z0O0OM SPAN.

When this key is executed, the set ZOOM SPAN is displayed in the interrupt display area. In
conjunction with the ZOOM SPAN change, the displayed waveform is overwritten to match the
set ZOOM SPAN.

If L1 and L2 are OFF, the <MKR L1-L.2 -ZOOM SPAN> key is disabled. It is also disabled if
the active trace span is 0 nm.

<LINE MARKER ALL CLEAR>

This key is used to clear a displayed line marker.
If L1 through L4 are OFF, the < LINE MARKER ALL CLEAR> key is disabled.
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C.1 <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)

(o “Fig. 6-10 Data area when <MARKER DISPLAY> is set to OFFSET “, “Fig. 6-11 Data area
when <MARKER DISPLAY> is set to SPACING )

If the active trace span is 0 nm, the wavelength difference relative to the moving marker is
0.000 nm.

level difference from that fixed marker.

When a fixed marker is positioned and the active 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.

The step keys can be used to scroll through the window.

OFFSET Sets the difference value display as the difference between each marker
and the moving marker (OFFSET).
Vi 1552.000 nm —10.000 dBm V—=Vn
V01: 1552.100 nm —20.000 dBm 0.100 nm —10.000 dBm
V02: 1552.200 nm —30.000 dBm 0.200 nm —20.000 dBm
V03: 1552.300 nm —40.000 dBm 0.300 nm —30.000 dBm

7

Difference relative to moving marker (V)

Fig. 6-10 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.
Vi 1552.000 nm —10.000 dBm SPACING:
V01: 1552.100 nm —20.000 dBm 0.100 nm —10.000 dBm
V02:1552.200 nm —30.000 dBm 0.100 nm —10.000 dBm
V03: 1552.300 nm —40.000 dBm 0.100 nm —10.000 dBm

Difference relative to previous marker

Fig. 6-11 Data area when <MARKER DISPLAY> is set to SPACING
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C.2

C.3

<MARKER AUTO UPDATE OFF / ON>

This key is used to select whether to track, to the waveform, the level position of the fixed
marker displayed in the data area each time the active trace waveform is updated. (Default:
OFF)

When it is set to ON, the fixed marker’s level value is updated to track the waveform each time
the active trace waveform is updated.

When it is set to OFF, the fixed marker’s level value is not changed even if the active trace
waveform is updated.

<MARKER UNIT nm THz>

This key is used to switch the marker value display between wavelength display mode and
frequency display mode.

When you press the <MARKER UNIT nm THz> key, the display unit for the marker value
(wavelength or frequency) can be set independently of the waveform display’s horizontal axis
unit (wavelength or frequency), which is set using the <HORZN SCALE nm/THz> key of the
[SETUP] switch. (Default: nm)

The <MARKER UNIT nm THz> key’s setting changes in conjunction with the setting for the
<HORZN SCALE> key. However, changing the <MARKER UNIT nm THz> key’s setting does
not change the setting for the <HORZN SCALE nm/THz> key of the [SETUP] switch.

(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.)
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C.4 <SEARCH/ANAL1-L2 OFF / ON>

When the <SEARCH/ANA L1-L2 OFF / ON> key is set to ON and wavelength line markers
WL1 and WL2 are set, peak searching, bottom searching ([PEAK SEARCH] switch), and
analysis function ([ANALYSIS] switch) calculations are only applied over the span between
line marker 1 and 2.

The <SEARCH/ANA L1-L2 OFF / ON> setting applies to both the [MARKER] , [PEAK
SEARCH] and [ANALYSIS] switch.

If wavelength line markers WL1 and WL2 are not set, the <SEARCH/ANA L1-L2 OFF / ON>
key 1s disabled.
(Default: OFF)
When this key is set to ON, ?E% is displayed at the very bottom of the screen.

NOTE

® If both WL1 and WL2 are set, execution applies over the span between line
markers 1 and 2.

® Ifjust WL1 is set, execution applies over the span from line marker 1 to the right
edge of the screen.

® [Ifjust WL2 is set, execution applies over the span from the left edge of the screen
to line marker 2.

C.5 <SEARCH ZOOM/ANA AREA OFF / ON>

When the <ZOOM AREA/ANA SEARCH> key is set to ON, peak searching, bottom searching
([PEAK SEARCH] switch), and analysis function ([ANALYSIS] switch) calculations are only
applied to data in the ZOOM SPAN range.

The <SEARCH/ANA L1-L2 OFF / ON> setting applies to both the [MARKER] , [PEAK
SEARCH] and [ANALYSIS] switch.

When this key is set to ON and the <SEARCH/ANA L1-L2> key is also set to ON, calculations
are applied to the overlapping data between the ZOOM SPAN range and the range of line
markers 1 and 2.
(Default: ON)
When this key is set to ON, %Eﬁ is displayed at the very bottom of the screen.

MARKER

C.8 <MARKER LIST PRINT>

This key is used to print multiple marker values on the internal thermal printer.
To cancel a print job which is in progress, press the [COPY CANCEL] key, which appears after
the <MARKER LIST PRINT> key is pressed.

NOTE

Even the <HARD COPY DEVICE> key in the [SYSTEM] switch is set other than
INTERNAL, the internal thermal printer is selected.
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6-11 PEAK SEARCH

The [PEAK SEARCH] switch contains functions for searching for peaks and bottoms in measured

waveforms.
When you press the [PEAK SEARCH] switch, the following soft key menu is displayed.

Al

A2

A3

| PEAK SERCH 1/2

| PEAK SERCH 2/2 |

PEAK AUTO SEARCH
SEARCH

Al B.1 OFF / ON
BOTTOM MODE DIFF
SEARCH

A2 B.2 **dB
NEXT LEVEL
SEARCH

A3 B.3
NEXT SEARCH SEARCH/ANA
RIGHT L1-L2

A4 B.4 OFF / ON
NEXT SEARCH SEARCH/ANA
LEFT ZOOM AREA

AR B5 OFF / ON

SET MARKER q SET
A6

CLEAR MARKER q CLEAR

A7 *kkk

*
*
*
*

ALL MARKER
CLEAR

A8

<PEAK SEARCH>

This key is used to perform a peak search (detecting the maximum level value) on the active
trace waveform. A moving marker is set 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, and the actual (correct) marker value is displayed in the data area.

After this key is executed, the marker can be moved using the rotary knob.

<BOTTOM SEARCH>

This key is used to perform a bottom search (detecting the minimum level value) on the active
trace waveform. A moving marker is set 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, and the actual (correct) marker value is displayed in the data area.
After this key is executed, the marker can be moved using the rotary knob.

<NEXT LEVEL SEARCH>

This key is used to set 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
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A4

A5

A6

A7

A8

B.1

B.2

<NEXT SEARCH RIGHT>

This key is used to set a moving marker at the peak (maximum level value) or bottom
(minimum level value) which is 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>

This key is used to set a moving marker at the peak (maximum level value) or bottom
(minimum level value) which is 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.

<SET MARKER >

SET This key is used to set the active marker as a fixed marker with the
specified number.

The setting range is 1 to 1024. (Default: One greater than the highest fixed marker number
among the currently set markers, or the number "1" if no markers have been set)
The <SET MARKER> key is disabled if the active marker is OFF.

<CLEAR MARKER>

CLEAR This key is used to clear 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.

<ALL MARKER CLEAR>

This key is used to clear all currently displayed moving markers and fixed markers.

<AUTO SEARCH ON/OFF>

This key is used to turn ON/OFF the peak/bottom function, which is used each time a sweep is
performed.

If the <AUTO SEARCH> key is se to ON, a peak/bottom search is performed and a moving
marker is set automatically after sweeping ends. (Default: OFF)

When this key is set to ON, %I 1s displayed at the very bottom of the screen.

<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 the <MODE DIFF *.**dB> key, the current setting is displayed in the
interrupt display area.

The setting range is 0.01 to 50.00 dB (fine: 0.01 steps; coarse: steps of 1), and the value is set in
the DATA ENTRY section. (Default: 3.00 dB)
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B.4 <SEARCH/ANAL1-L2 OFF/ ON>
When the <SEARCH/ANA L1-L2 OFF / ON> key is set to ON and wavelength line markers
WL1 and WL2 are set, peak searching, bottom searching ([PEAK SEARCH] switch), and
analysis function ([ANALYSIS] switch) calculations are only applied over the span between
line marker 1 and 2.
The <SEARCH/ANA L1-L2 OFF / ON> setting applies to both the [MARKER] , [PEAK
SEARCH] and [ANALYSIS] switch.
If wavelength line markers WL1 and WL2 are not set, the <SEARCH/ANA L1-L2 OFF / ON>
key is disabled.
(Default: OFF)
When this key is set to ON, ?E% 1s displayed at the very bottom of the screen.
NOTE
® If both WL1 and WL2 are set, execution applies over the span between line
markers 1 and 2.
® [fjust WL1 is set, execution applies over the span from line marker 1 to the right
edge of the screen.
® [Ifjust WL2 is set, execution applies over the span from the left edge of the screen
to line marker 2.
B.5 <SEARCH ZOOM/ANA AREA OFF / ON>

When the <ZOOM AREA/ANA SEARCH> key is set to ON, peak searching, bottom searching
([PEAK SEARCH] switch), and analysis function ([ANALYSIS] switch) calculations are only
applied to data in the ZOOM SPAN range.

The <SEARCH/ANA L1-L2 OFF / ON> setting applies to both the [MARKER] , [PEAK
SEARCH] and [ANALYSIS] switch.

When this key is set to ON and the <SEARCH/ANA L1-L2> key is also set to ON, calculations
are applied to the overlapping data between the ZOOM SPAN range and the range of line
markers 1 and 2.
(Default: ON)
When this key is set to ON, %Eﬁ is displayed at the very bottom of the screen.
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6-12 ANALYSIS

The [ANALYSIS] switch contains functions related to measured waveform analysis.
When you press the [ANALYSIS] switch, the following soft key menu is displayed. The highlighted
key among soft keys A.1 through A.3 is executed.

ANALYSIS 1/2 |

q THRESH

SPEC WIDTH _
THRESH
S 7
ANALYSIS1 < LED _
A9 DFB-LD
ANALYSIS2
_
N WOM FILTER-BTM
L —F
ANALYSIS
EXECUTE -
= ‘
A6.1
SPES T Y —
THRESH
o N —
A5
Aeal = 1]
PARAMETER
SETTING A.6.5] SELECT
A6 7 A.6.6
SWITCH TRACE NEXT
DISPLAY &TABLE PAGE
A7 | TRACETABLE A6.7
LV -
AUTO TABLE
ANALYSIS
A8 OFF/ON

ANALYSIS 2/2 |
[ [orive
RESULT
BRINT HDD / FDD
.B1 FILE NAME
RESULT
SAVE - 4
B2 | ——
WRITE MODE
ADD / OVER
B.3
SEARCH/ANA |
L1-L2 e
B4 OFF /ON DIRECTORY
SEARCH/ANA g
ZOOM AREA
s OFF / ON FILE TYPE
FILE NAME
EXECUTE
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A.1 <SPEC WIDTH >

This key is used to select a spectrum width analysis algorithm and execute analysis. (Default:
THRESH)

See Chapter 8 for details on the algorithms and set parameters for the individual analysis
functions.

(# See section 8.3 Spectrum Width Data Calculation Algorithm)

THRESH Determines the spectrum width based on THRESH from the active
trace waveform, and displays it in the marker area. Also sets special
markers.

The threshold value is set using the <SPEC WIDTH THRESH> key.

Other parameters are set through the Parameter setting window which

appears when the <PARAMETER SETTING> key is pressed.

If there is no data in the active trace, a warning is displayed.
WARNING 103: No data in active trace

ENVELOPE Determines the spectrum width based on the envelope method from the
active trace waveform, and displays it in the marker area. Also sets
special markers.

The threshold value is set using the <SPEC WIDTH THRESH> key.

Other parameters are set through the Parameter setting window which

appears when the <PARAMETER SETTING> key is pressed.

If there is no data in the active trace, a warning is displayed.
WARNING 103: No data in active trace

RMS Determines the spectrum width based on the RMS method from the
active trace waveform, and displays it in the marker area. Also sets
special markers.

The threshold value is set using the <SPEC WIDTH THRESH> key.

Other parameters are set through the Parameter setting window which

appears when the <PARAMETER SETTING> key is pressed.

If there is no data in the active trace, a warning is displayed.
WARNING 103: No data in active trace

ANALYSIS

PEAK RMS Determines the spectrum width based on the PEAK RMS method from
the active trace waveform, and displays it in the marker area. Also sets
special markers.

The threshold value is set using the <SPEC WIDTH THRESH> key.

Other parameters are set through the Parameter setting window which

appears when the <PARAMETER SETTING> key is pressed.

If there is no data in the active trace, a warning is displayed.
WARNING 103: No data in active trace

NOTCH Measures a notch width, such as the fiber grating transmission
spectrum. Also sets special markers.
The threshold value is set using the <SPEC WIDTH THRESH> key.
Other parameters are set through the Parameter setting window which
appears when the <PARAMETER SETTING> key is pressed.
If there is no data in the active trace, a warning is displayed.
WARNING 103: No data in active trace
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A.2 <ANALYSIS1>

This key is used to select an analysis function and execute analysis.

After selecting which analysis function to be executed, the <PARAMETER SETTING> key
is used to set the parameters for the particular analysis function.

See Chapter 8 for details on the algorithms and set parameters for the individual analysis
functions.
(w See section 8.4 Detailed Explanation of Analysis Functions (ANALYSIS1))

DFB-LD

FP-LD

LED

SMSR

Performs analysis required for DFB-LD (Distributed Feedback-Laser
Diode) on the active trace waveform, and displays the results in the
marker area. Restores the previous level after execution.

Note that the entire area of the active trace is analyzed, regardless of
whether the <SEARCH/ANA L1-L2> key has been selected. In addition,
the following parameters are analyzed. (Parameters can be set for
SMSR and bandwidth.)

+ Side-Mode Suppression Ratio[SMSR]

- Mode offset (interval between one peak level and the next) [MODE
OFFSET]

- Peak wavelength [PEAK W1

+ Peak level [PK WL}

+ Bandwidth [-XdB WD]

Performs analysis required for FP-LD (Fabry Perot-Laser Diode) on the
active trace waveform, and displays the results in the marker area.
Note that the entire area of the active trace is analyzed, regardless of
whether the <SEARCH/ANA L1-L2> key has been selected.

In addition, the following parameters are analyzed. (Parameters other
than peak wavelength and peak level can be set). Restores the previous
level after execution.

*Mean wavelength [MEAN WL] - Peak wavelength [PK WL]
* Mode lines [MODE] + Peak level [PK LVL]
+ Total power [TOTAL POWER] - Spectrum width [SPEC WD]

Performs analysis required for LED (Light Emitting Diode) on the
active trace waveform, and displays the results in the marker area.
Note that the entire area of the active trace is analyzed, regardless of
whether the <SEARCH/ANA L1-L2> key has been selected. Restores
the previous level after execution.

If a noise mask has been set, this analysis is done after noise masking.
In addition, the following parameters are analyzed. (Parameters other
than peak wavelength and peak level can be set)

*Mean wavelength [MEAN WL] - Peak level [PK LVL]
+ Total power [TOTAL POWER] - Spectrum width [SPEC WD]
+ Peak wavelength [PK WLI]

Measures the SMSR (Side-Mode Suppression Ratio) based on the active
trace waveform. Sets a moving marker and fixed marker 1 at the
waveform’s peak level, and sets fixed marker 2 at the next highest level.
Also displays the results in the marker area. This function is used
primarily for DFB laser measurements.
Restores the previous level after execution. If there is no data in the
active trace, a warning is displayed.

WARNING 103: No data in active trace
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POWER Integrates the level data with respect to the active trace waveform to
determine the totalized power.
If the <SEARCH/ANA L1-L2> key is highlighted , when the
<SEARCH/ANA ZOOM AREA> is reverse displayed, the totalized
power for the area enclosed by wavelength line markers 1 and 2 is
calculated, and the totalized power value is displayed in the data area.

PMD When you press the <PMD> key, PMD analysis is performed on the
active trace waveform, and the results are displayed in the marker area.
Restores the previous level after execution.

A.3 <ANALYSIS2>

This key is used to select an analysis function.

After the analysis function to be executed is selected, the <PARAMETER SETTING> key
1s used to set the parameters for the particular analysis function.

See Chapter 8 for details on the algorithms and set parameters for the individual analysis
functions.

(w See section 8.5 Detailed Explanation of Analysis Functions (ANALYSIS2))

WDM When you press the <WDM?> key, the peak wavelength, peak level, and
SNR for each channel are calculated from the active trace WDM
waveform. In addition, the wavelength difference and level difference
at the time that any channel is selected are calculated. The results are
displayed as a list.

The screen display follows the settings entered using the <SWITCH
DISPLAY> key.

Restores the previous level after execution.

EDFA-NF When you press the <EDFA-NF> key, the NF (noise figure) and gain
are calculated, under the assumption that the waveforms before and
after amplification by the optical amp have been input to traces A and
B.

If the waveforms to be analyzed are WDM waveforms, analysis is done
on each channel. The analysis results are displayed as a list.

The screen display follows the settings entered using the <SWITCH
DISPLAY> key.

If the measurement conditions for traces A and B are not the same, a
warning is displayed.

Restores the previous level after execution.

ANALYSIS

FILTER-PK Executes filter analysis (PEAK) on a single channel. The results are
displayed in the data area.
Restores the previous level after execution.

FILTER-BTM Executes filter analysis (BOTTOM) on a single channel. The results are
displayed in the data area.
Restores the previous level after execution.

WDM FIL-PK  Executes filter analysis (PEAK) on multi channels. The analysis results
are displayed as a list.
The screen display follows the settings entered using the <SWITCH
DISPLAY> key.
Restores the previous level after execution.

WDM FIL-BTM Executes filter analysis (BOTTOM) on multi channels, and displays the
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A4

A5

A6

results in the data area. The screen display follows the settings entered
using the <SWITCH DISPLAY> key.
Restores the previous level after execution.

<ANALYSIS EXECUTE>

This key is used to execute the analysis function selected with the <SPEC WIDTH> key,
<ANALYSIS 1> key, or <ANALYSIS 2> key.

<SPEC WIDTH THRESH>

This key is used to set the threshold value for spectrum width analysis (equivalent to TH or
TH1 in each algorithm). After the setting is made, analysis is executed and the display is
updated.

The setting range is 0.01 to 50.00 (fine: 0.01 step; coarse: 1.00 step), and the value is set in the
DATA ENTRY section. This setting is held independently by each analysis algorithm. (Default:
3.00 dB)

When the <SPEC WIDTH> key is OFF, the <SPEC WIDTH THRESH> key is disabled.

<PARAMETER SETTING>
This key is used to open the parameter setting window for each analysis function.
A6l <T>
Moves the cursor up.
A62 <|>
Moves the cursor down.
A6.3 <>
Moves the cursor to the right.
A6.4 <>

Moves the cursor to the left.

A6.5 <SELECT>
Selects the parameter at the cursor position.
(This key is disabled if the parameter at the cursor position is a
numerical parameter.)

A.6.6 <DEFAULTS>

Resets the parameter at the cursor position to the default setting.

A6.7 <NEXT PAGE>

Moves to the next parameter settings screen.

(This key is disabled if there is only one parameter settings screen.)
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AT

A8

B.1

<SWITCH DISPLAY>

This key is used to select the display screen for the ANALYSIS2 analysis results. (Default:
TRACE &TABLE)
If the [ANALYSIS2] key is OFF, the <SWITCH DISPLAY> key is disabled.

TRACE & TABLE Displays both the waveform and table in the analysis results
display.

TABLE Displays just the table in the analysis results display.

TRACE Displays just the trace screen.

<AUTO ANALYSIS OFF/ON>

This key is used to turn OFF/ON the ANALYSIS function which is performed on each sweep.

If the <AUTO ANALYSIS OFF/ON> key is ON, the selected function (among A.1 through A.3)

is executed automatically. (Default: OFF)

If the <AUTO PEAK SEARCH> key has already been selected when the <AUTO ANALYSIS

OFF/ON> key is set to ON, the <AUTO PEAK SEARCH> key selection is automatically cleared.
WARNING 6: <AUTO PEAK SRCH> off

A warning is displayed in cases where analysis is not possible at the end of sweeping or the
<AUTO PEAK SEARCH> key selection is cleared as a result of setting the <AUTO ANALYSIS
OFF/ON> key to ON.

WARNING 5: <AUTO ANALYSIS> off

When the <AUTO ANALYSIS OFF/ON> key is set to ON, ﬂHl is displayed at the very
bottom of the screen.

<RESULT PRINT>

This key is used to print the analysis results on the internal thermal printer.
It may be used when ANALYSIS2 (A.3) is ON. This key is disabled when ANALYSIS2 (A.3) is
OFF.

NOTE

Even the <HARD COPY DEVICE> key in the [SYSTEM] switch is set other than
INTERNAL, the internal thermal printer is selected.

B.2

<RESULT SAVE>

This key is used to save the analysis results in text format. All analysis result types can be
saved.
If analysis has been not performed, this key is disabled.
When you press this key, it changes in the same state (Except for <OUTPUT ITEM
SETTING>key.) as the key, which saves DATA of [FILE] switch.
(@ 6.14 FILE)
The item saved are as follows:
DATE & TIME
LABEL
DATA AREA

6-69

ANALYSIS




6-12 ANALYSIS Chapter 6 Function Switches and Soft Keys

B.4 <SEARCH/ANA L1-L2 OFF/ ON>

When the <SEARCH/ANA L1-L2 OFF / ON> key is set to ON and wavelength line markers
WL1 and WL2 are set, peak searching, bottom searching ([PEAK SEARCH] switch), and
analysis function ([ANALYSIS] switch) calculations are only applied over the span between
line marker 1 and 2.

The <SEARCH/ANA L1-L2 OFF / ON> setting applies to both the [MARKER] , [PEAK
SEARCH] and [ANALYSIS] switch.

If wavelength line markers WL1 and WL2 are not set, the <SEARCH/ANA L1-L2 OFF / ON>
key is disabled.
(Default: OFF)
When this key is set to ON, ?E% is displayed at the very bottom of the screen.

NOTE

® If both WL1 and WL2 are set, execution applies over the span between line
markers 1 and 2.

® [fjust WL1 is set, execution applies over the span from line marker 1 to the right
edge of the screen.

® [Ifjust WL2 is set, execution applies over the span from the left edge of the screen
to line marker 2.

B.5 <SEARCH ZOOM/ANA AREA OFF / ON>

When the <ZOOM AREA/ANA SEARCH> key is set to ON, peak searching, bottom searching
([PEAK SEARCH] switch), and analysis function ([ANALYSIS] switch) calculations are only
applied to data in the ZOOM SPAN range.

The <SEARCH/ANA L1-L2 OFF / ON> setting applies to both the [MARKER] , [PEAK
SEARCH] and [ANALYSIS] switch.

When this key is set to ON and the <SEARCH/ANA L1-L2> key is also set to ON, calculations
are applied to the overlapping data between the ZOOM SPAN range and the range of line
markers 1 and 2.
(Default: ON)
When this key is set to ON, %Eﬁ is displayed at the very bottom of the screen.
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6-13 MEMORY

The [MEMORY] switch contains functions for writing the contents of the active trace to the unit’s
internal memory. When you press the [MEMORY] switch, the following 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 step keys.

SAVE ATRACE
—MEMORY
Al 7
- ATRACE
RECALL MEMORY —MEMORY
—ATRACE
Azl 7 ATRACE
—MEMORY
- MEMORY
CLEAR 1 =B TRACE
ATRACE
A3 7 VEMORY —MEMORY
| —C TRACE
MEMORY LIST IﬁIASl;—AMETER
ATRACE
LBL/CONDTN MEMORY —MEMORY
Ad 7 EXECUTE —D TRACE
ATRACE
—MEMORY
o MEMORY
. —E TRACE
[ ]
° ATRACE
LIST MEMORY —MEMORY
PARAMETER —F TRACE
LBL/CONDTN
L LIST
VEMORY PARAMETER
—G TRACE LBL/CONDTN
LIST
PARAMETER
LBL/CONDTN
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The unit has 64 memory slots (numbered 0 to 63), which may be used for storing and loading
displayed waveforms.

In addition, the <LBL LIST CONDTN> key may be used to display a list of the main measurement
conditions or label contents for each memory slot. This allows you to check the information stored in
memory. The following table presents the information displayed in the ATTR (waveform type)
column of the label list and conditions list.

Table 6-1 Waveforms stored in memory

1. Measured waveform MEAS

2. Normalized display | NORM A, NORM B, NORM C
waveform

3. Maximum value | MAX_H

detection display waveform

4, Minimum value | MIN_H

detection display waveform

5. Curve-fit waveform

CRV FIT A, CRV FIT B, CRV FIT C

6. Peak-curve-fit waveform

PKCVFIT A, PKCVFIT B, PKCVFIT C

7. LOG calculation display
waveform

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

8. Linear calculation
display waveform

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
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EAarDo] - fgE319 OPTICAL SPECTRUM AMALYZER - 2002 Dec 26 20:32

MEMORY LIST

TRACE LIST
m— m—
REF LWL LvL =CL RESLM AVG [ SAMPL SEMNS ATTR

9% b [/DIVT

1240, 000 | 10@.@nm |-16.1dBm 10.@dB |@. 2=@nm 200071 | NORM-AT | MEAS

1540.00@nm | 10@.@nm  |—16. 1dBm 10.8dE | @. AS@nm 2ARA71 | MORIM-ALT | MEAS

1540. 000nm | 100. Brm  |—18. 1dBm 10.0dE | @. B5@Anm 20081 | NORM-AUT | MEAS
22987 | MORIM-ALIT | MEAS

A 1]

B a

[ a

D (1540, 00@mm | 10@.0nm |-16.1dEm 18.8dE | @. @S@nm

£ 1 SE@T | MORIM-ALIT | MEAS
F a

G a

m—
TR CEMTER

1150. 08@nm | 110@. @nm | —16. 1dBm 10.8dE | 1. B8@nm
194@.008mm | 108.@nm |-16.1dBm 10.@dE |@.2%@nm 200a1 | NORM-AUT | MEAS
1940, 0Anm | 109 Brm | —15. 1dBm 10.0dE 8. A58 2R | NORIM-ALIT{MEAS,

[

MEMORY LIST

m—
LwL =CL RESLM
LADIW]

m— m—
CEMTER REF LWL

SPAN
LADIV]

e2| I[CONDTN is selected as the memory —
11| |list display format parameter, so the "\ FL. R
12| |condition display is shown here.

Fig. 6-14 Screen display when the <LIST PARAMETER> key is set to CONDTN

ElAMDC| - {05319 0PTICAL SPECTRUM AMALYZER -~ 2002 Dec 26 20:31

MEMORY LIST

TRACE LIST
m— m— m—
TR CENTER SPAN REF LWL LYWL SCL RESLM AVG [ SAMPL SERNS ATTR

[/DIV] [DIV]
1540, 000nm | 100, Brm  |—-18. 1dBm 10.0dE | @. ASAnm 20031 | NORM-ALT | MEAS
194@.008mm | 108.@nm |-16.1dBm 10.@dE |@.2%@nm 200a1 | NORM-AUT | MEAS
1540, 00@nm | 100, @nm |—18. 1dEm 18.8dE  |@. AS@Anm 28387 | MORM-ALIT | MEAS

20081 | NORM-ALT | MEAS

A a

B a

& a

D (1540.00@mm | 108.0nm |-16.1dEm 10.0dE | B. AS@Anm

E 1 55@1 |NORM-AUT | MEAS
F a

G a

1150, 003 |110@.@nm |-16. 1dBm 10.@dB |1.008nm
1540.00@nm | 10@.@nm  |—16. 1dBm 10.8dE | @. AS@nm 2ARA71 | MORIM-ALT | MEAS
1540, PAAnm | 100. Bnm_|—18. 1dBm 10. 0dE | 0. ASAnm 20081 | NORM-ALT|MEAS

s s e s s e

L4 MEMORY LIST
LABEL

@3 P
29 N

LIST
LBL is selected as the memory list " ConDTH

13| |display format parameter, so the N
15| |label display is shown here.

19 RETURMN

Fig. 6-15 Screen display when the <LIST PARAMETER> key is set to LBL

[
Mo~ &
N
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A.1 <SAVE>

This key is used to write the waveform data for any trace (A through G) to memory.

When you press the <SAVE> key, the trace list and memory list are displayed.

On the memory list, move the cursor to the memory number you want to save, then press the
<@ TRACE — MEMORY> key. The waveform data for the specified trace will be saved to

memory.

The destination memory slot number may be specified while the memory list is displayed using
the numeric keypad, or may be selected using the rotary knob or step keys.

A TRACE—~MEMORY Writes the contents of trace A to the specified memory slot number.
B TRACE—MEMORY Writes the contents of trace B to the specified memory slot number.
C TRACE—MEMORY Writes the contents of trace C to the specified memory slot number.
D TRACE—~MEMORY Writes the contents of trace D to the specified memory slot number.
E TRACE—=MEMORY Writes the contents of trace E to the specified memory slot number.
F TRACE—~MEMORY Writes the contents of trace F to the specified memory slot number.
G TRACE—~MEMORY Writes the contents of trace G to the specified memory slot number.
LIST PARAMETER Selects the memory list display format.

LBL: Label list display (default)
CONDTN: Condition parameter display

<+ A06319 OPTICAL SPECTRUM AMALYZER -~ 2002 Dec 26 208:33
WRITE : TRACE TO MEMORY NO.0OO i ;EQSEY
TRACE LIST
TR CENTER SPaN REF LWL | LWL SCL | RESLM | &wG | SAMFL]  SENS ATTR 5 TRACE
[/DTW1 [/DIW] 3 MEMORY
A 1540, 000mm | 18@.8nm [-16. 1dEm 10.0dB |B. B%@nm 1] 28081 [MORM-AUT|MEAS
B |1540.000mm | 10@.8nm |[-16. 1dBm 10.0dE |B.BS@rm 1] 28001 [MORM-AUT|MEAS
C |1548.800rm | 18@.8nm |[-16. 1dBm 10.0dE |B.B%@rm 1] 28001 [MORM-AUT|MEAS e e
D |1540.000mm | 18@.8nm |[-16.1dEm 10.0dE |B.B%@nm 1] 20001 [MORM-AUT|MEAS 3 MEMORY
E |1150.000rm [110@.8nm |[-16. 1dBm 10.0dE |1.B08rm 1] 5501 [MORM-AUT|MEAS
F 11540.000rm | 10@.8nm |[-16. 1dBm 10.0dE |B.P5Brm 1] 28001 [MORM-AUT|MEAS
G 1540, 000nm | 10@.8nm_[-16, 1dBm 10.0dE_|P. B5@nm 1] 20081 |MORM-AUT|MEAS D TRACE
[ + MEMORY
MEMORY LIST
TR CEMTER =G REF LVL | LVL SCL| RESLM | AuG | Serbl]  Sene ATTR £ TRACE
a1
2z
@3 5 hencRy
24
@5
[ls] G TRACE
a7 + MEMORY
as
09
%? FARAMETER
1z LEL [CERINN
13
14
15
16
17
18
19

Fig. 6-16 Screen display when <SAVE> key is pressed
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A.2 <RECALL>

This key is used to load the waveform data stored in a memory slot to a trace.

When you press the <RECALL> key, the trace list and memory list are displayed.

On the memory list, move the cursor to the memory number you want to load, then press the
<MEMORY —@ TRACE> key. The waveform data in the specified memory slot number will be
loaded to the trace.

The memory slot number to be loaded may be specified while the memory list is displayed
using the numeric keypad, or may be selected using the rotary knob or step keys.

MEMORY — A TRACE Loads the contents of the specified memory slot number to trace A.

B TRACE—~MEMORY Loads the contents of the specified memory slot number to trace B.
C TRACE—~MEMORY Loads the contents of the specified memory slot number to trace C.
D TRACE—~MEMORY Loads the contents of the specified memory slot number to trace D.
E TRACE—=MEMORY Loads the contents of the specified memory slot number to trace E.
F TRACE—-MEMORY Loads the contents of the specified memory slot number to trace F.
G TRACE—-MEMORY Loads the contents of the specified memory slot number to trace G.
LIST PARAMETER Selects the memory list display format.

LBL: Label list display (default)
CONDTN: Condition parameter display

<4 ABB318 OPTICAL SPECTRUM AMALYZER ~~ 2002 Dec 26 20:33
MEMORY
READ : MEMORY NO.0O TO TRACE +A TRACE
MEMORY LIST Talv]
TR CENTER SEAN REF LWL | LUL.SCL | RESLM | &wG | SMPL]  SEnS o B
[/DIV] [/GIY] SE TRACE
a1
a2 MEMORY
a3 +C TRACE
a4
i
a5 HEMORY
a7 D TRACE
a2
i}
i
11
12
13
11 ke
15
16
17 MEMORY
18 +G TRACE
19
¥
LIST
TRACE LIST FARAMETER
TR CENTER SPAMN REr LWl | VL SCL | RESLM | AwG | Serel] SENS ATTR LBL ._.["-IET["-I
[ DIV] [/DIV]
A |1540.000mm | 188.8rm [-16. 1dBm 18.8dE |B.B%@rm 1] 28881 [MORM-AUT|MEAS
B |1540.000rm | 1080.8rm [-165.1dBm 18.8dE |B.P5Rrm 1] 28081 [MORM-AUT|MEAS
C |1540.000mm | 188.8rm [-16. 1dBm 18.8dE |B. B%@rm 1] 28081 [MORM-AUT|MEAS
D |1548.008rm | 188.8nm |[-16. 1dBm 18.8dE |B.B%@rm 1| 28881 [MORM-AUT|MEAS
E |1150.000mnm [1188.8mm [-16. 1dEm 18.8dE |1.00@nm 1] 551 [MORM-AUT|MEAS
F |1540.000mm | 188.8nm |[-16. 1dBm 18.0dE |B. B%@rm 1| 28081 [MORM-AUT|MEAS
G 1540.000mm | 108.8mm [-16. 1dBm 10.0dE_|B. BS@rm 1] 20081 |MORM-AUT | MEAS RETURN

Fig. 6-17 Screen display when <RECALL> key is pressed
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A.3 <CLEAR>

This key is used to clear waveform data stored in memory.

When you press the <CLEAR> key, the trace list and memory list are displayed.

On the memory list, move the cursor to the memory slot number you want to clear, then press
the <EXECUTE> key. The contents of the memory slot at the cursor position will be cleared.
The memory slot number to be cleared may be specified using the up arrow (1) and down
arrow (| ) soft keys or using the numeric keypad while the memory list is displayed; or may be
selected using the rotary knob or step keys.

1 Moves the cursor up one position on the memory list.
Moves the cursor down one position on the memory list.
EXECUTE Clears the trace data in the specified memory slot number.

LIST PARAMETER  Selects the memory list display format.
LBL: Label list display (default)
CONDTN: Condition parameter display

ElarDo] - Ae6319 OPTICAL SPECTRUM AMALYZER -~ 2002 Dec 86 28:34
MEMORY CLEAR : MEMORY NO.0DO A
TRACE LI1ST
TR CENTER REF LWl | LWL SCL | FESLM | &wG | SerL]  SEns ATTR

SPAN

[/DIV] [ DIV
A 1540.000mm | 10@.8nm |[-16. 1dBm 10.0dE |@

B |1540.00@nm | 18@.8nm |-16. 1dBm 10.8dB |8.8%Bnm
C 11540, 000mm | 10@.8nm |[-16. 1dBm 10.0dE |B.B%Bnm
D |1540.000mm | 10@.8nm |[-16. 1dBm 10.0dE |B.PS@nm
E 1
F 5}
G a

20081 | NORM-AUT [MEAS ¥
20001 |NORM-AUT [MEAS
20881 | NORM-AUT (MEAS
MNORM-AUT [MERS
5581 |NORM-AUT [MEAS
20881 | NORM-AUT (MEAS
20081 |MORM-AUT[MEAS

. B5@nm

EXECUTE

1158, 808nm [1108.8nm [-16. 1dBm 10.8dB | 1.8@8nm
1240, B0@nm | 10@.8nm [-16. 1dBm 10.8dB |8.85%Bnm
1548, BPAmm | 10@. Anm_|-16. 1dBm 10.8dB_|A. B5Brm

s e e
o
)
=)
=
=1

MEMORY LIST
m— m—
REF LWL LWL SCL RESLMN ANG [ SAMPL SENS ATTR
[-DIV]

m—
TR CEMNTER SPAN
[-DIV]

B
MEMORY

Fig. 6-18 Screen display when <CLEAR> key is pressed
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<MEMORY LIST>

This key is used to display the memory list window.

The memory list contains the information in the traces. Therefore, a trace list (showing the
measurement conditions for traces A through G) and a memory list (Iabel list or conditions list)

are displayed on the screen.

LIST PARAMETER

Selects the memory list display format.
LBL: Label list display (default)

CONDTN: Condition parameter display

[E

HAMDC]| - A05315 OPTICAL SPECTRUM ANALYZER -~

2002 Dec 26 20:31

MEMORY LIST
TRACE LIST
TR TEMTER SEAN FEF LWl | LWL SCL | FESLM | fws | Sl ] SEMS ATTR
L DIVI [/DIV]

A |1540.008rm | 188.8rm [-165. 1dBm 18.8dE |B.B%8rm 1] 28881 [MORM-AUT|MEAS

B |1540.000mnm | 188.8rmm [-16.1dEm 18.8dE |B.B%@nm 1] 28081 [MORM-AUT|MEAS

C |1540.000mm | 188.8rm |[-16. 1dBm 18.0dE |B. B%@rm 1| 28081 [MORM-AUT|MEAS

D |1540.000rm | 188.8rm |[-165.1dBm 18.8dE |B.B5Rrm 1] 28081 [MORM-AUT|MEAS

E |1150.000mm [1188.8mm [-16, 1dEm 18.8dB |1.B80@nm 1] B5@1 [MORM-AUT|MEAS

F |1540.000mm | 18@.8nm |[-16. 1dBm 18.8dE |B.B%@rm 1| 28081 [MORM-AUT|MEAS

G 1 1540.000mm | 100.8mm_[-16. 1dBm 10.0dE_|B. B5Brm 1] 20P@1 | MORM-AUT | MERS
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Fig. 6-19 Screen display when <TRACE LIST> key is pressed




Chapter 6 Function Switches and Soft Keys 6-13 MEMORY

MEMORY

6-79



6-14 FILE

Chapter 6 Function Switches and Soft Keys

6-14 FILE

The [FILE] switch contains functions for saving and loading waveform data, program data, and the
like to and from the internal hard drive or floppy drive. See Chapter 7 for detailed information on
these functions. (# See section 7.5 Data Writing/Reading Function) When you press the [FILE]
switch, the following soft key menu is displayed.

Al

A2

A3

AT

A8

A7.1

A7.2

A7.3

WRITE
I
READ
I
ITEM SELECT <
TRACE
< SETTING
FILE
OPERATION
I
FD FORMAT
(1.44 MB)
I

A74

A5

A7.7

DRIVE

HDD / FDD

YES
NO

I ‘

DELETE

—

COPY

—

RENAME

DRIVE

HDD / FDD

FILE NAME

I

q EXECUTE

—

MAKE
DIRECTORY

DRIVE
HDD / FDD

FILE SORT

FILE NAME

L | FILE NAME

— e
EXECUTE

DIRECTORY
NAME

| QEXECUTE

< FILE NAME
q FILE TYPE

< FILE DATE
< FILE LABEL
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A.1 WRITE
The <WRITE> key is used to save the information specified using the <ITEM SELECT> key
(A.3).
The soft keys which appear after pressing the <WRITE> key vary depending on the type of
information to be written.
(w See subsection 7.5.4 Saving to a Storage Disk for detailed information on these procedures.)

<ITEM SELECT> key

(1) TRACE Specifies a trace for writing.

(2) MEMORY Specifies a memory location for writing.
(3) GRAPHICS Specifies a screenshot for writing.

(4) SETTING Specifies setting parameters for writing.
(5) DATA Specifies the data area for writing.

(6) PROGRAM Specifies program data for writing.
(7) TEMPLATE Specifies template data for writing.

(1) When TRACE is selected as the item

TRACE
(WRITE) A.1.1 DRIVE HDD/FDD

Selects either the hard drive (HDD) or floppy
drive (FDD) as the file saving location.
Al1 HDD / FDD Default: HDD

A warning is displayed if “FDD” is selected but

DRIVE

FILE NAME
no floppy disk is inserted.
A1.2 7 WARNING MESSAGE 120: Disk not inserted
TRACE A
—FILE A.1.2 FILE NAME
L — Changes to the mode for inputting the file
FILE TYPE name for the data being recorded. Iﬁ
A4 BIN/CSV| -
A.1.3 TRACE @ — FILE
[ 1] :
Selects the trace (among traces A to G) with the
DIRECTORY data to be saved.
ALG Default: Active trace
1. 7
FILETYPE A.1l.4 FILE TYPE BIN/CSV
A7 FILE NAM|7E Specifies the file format for the data being
EXECUTE saved.
BIN : Binary format (default)
A1.8 CSV : Excel CSV format

A.1.6 MAKE DIRECTORY

Creates a new directory for the data being
saved.

A.1.7 FILE SORT
Sets sorting conditions for file display.

A.1.8 EXECUTE
Executes the data saving operation.
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(2) When MEMORY is selected as the item

TRACE MEMORY
(WRITE) (WRITE)
TRACE A CURSOR
Als —FILE UP DOWN
LIST
PARAMETER
LBL CONDTN
Al5

A.1.3 CURSOR UPDOWN

Sets whether to place the cursor in the memory
list or in the file list.
The cursor moves each time you press the key.

A1.5 LIST PARAMETER

Selects the memory list display format.
LBL: Label list display (default)
CONDTN: Condition parameter display

* Other keys have the same functions as when TRACE is
selected.

(8) When GRAPHICS is selected as the item

TRACE GRAPHICS
(WRITE) (WRITE)
TRACE A MODE
—FILE
AlS B&W/COLOR
FILE TYPE FILE TYPE
Ald BIN / CSV BMP / TIFF

A.1.3 MODE B&W /COLOR
Sets the color mode for the image data being
recorded.
B&W: Black and white 2-color mode
COLOR: Screen color mode (default)
A.1.4 FILE TYPE BMP/TIFF
Specifies the file format for the image data being
saved.
BMP: Windows bitmap (default)

TIFF: Mac TIFF format

* Other keys have the same functions as when TRACE is

selected.

(4) When SETTING is selected as the item
The trace selection step (A.1.3 key) and file format setting step (A.1.4 key) are not
performed. Other keys have the same functions as when TRACE is selected.
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(5)  When DATA is selected as the item

TRACE DATA
(WRITE) (WRITE) A.1.3 OUTPUT ITEM SETTING
TRACE A OUTPUT [ [DATA & TIME DATA & TIME
L ITEM | | Date and time output ON (Default)
Als SETTING OFF / ON LABEL
FILE TYPE FILE TYPE LABEL D]ZaTt:}A?E;léiut ON (Default)
A4 BIN/CSV CSV/DT5 OFF / ON Data area output ON (Default)
CONDITION
WRITE MODE
- DATAAREA Measurement conditions output
AL5 ADD /OVER OFF / ON ON (Default)
TRACE DATA
CONDITION Waveform data output Off (Default)
OFF / ON OUTPUT DISPLAY
OUTPUT DISPLAY output
TRACE DATA Off (Default)
OFF / ON
A.1.4 FILE TYPE CSV/DT5
S%LT_% Sets the file format to be used when
- OFE /ON storage data.
CSV:  Excel CSV format (Default)
DT5:  Compatible format for
previous models
A.1.5 WRITE MODE ADD / OVER
Sets the data writing method.
ADD: Addition mode (Default)
OVER: Overwrite mode
w
* Other keys have the same functions as =
when TRACE is selected.
(6) When PROGRAM is selected as the item
TRAGE PROGRAM |1 'A.1.3 CURSOR UP/DOWN
(WRITE) (WRITE) .
Sets whether to place the cursor in the program
TRACE A CURSOR list or in the file list.
—FILE ) The cursor moves each time you press the key.
A.1.3 UP/DOWN
FILE TYPE - Al4
Ala BIN / CSV No function.
* Other keys have the same functions as when TRACE is
selected.
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(7) When TEMPLATE is selected as the item

TRACE TEMPLATE
(WRITE) (WRITE)
TRACE A QEEE@ [ [upPER LINE
—FILE —FILE |
A.1.3
FILETYPE LOWER LINE
A4 BIN / CSV
TARGET LINE

6-84

Al1l3 @@@@@—FILE

Selects the template to be written.
The selected template is displayed
where @RQQQ@Q is.
(Default: UPPER)

UPPER LINE

Sets UPPER LINE to be saved.
LOWER LINE

Sets LOWER LINE to be saved.
TARGET LINE

Sets TARGET LINE to be saved.

Al4
No function.

* Other keys have the same functions as
when TRACE is selected.
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A.2 READ

The <READ> key is used to load the information specified using the <ITEM SELECT> key
(A.3).

The soft keys which appear after pressing the <READ> key vary depending on the type of
information to be loaded.

(w See subsection 7.5.5 Loading Saved Files for detailed information on these procedures.)

<ITEM SELECT> key

(1) TRACE Specifies a trace for loading.

(2) MEMORY Specifies memory for loading.

(3) GRAPHICS (Not loaded.)

(4) SETTING Specifies setting parameters for loading.
(5) DATA Specifies the data area for loading.

(6) PROGRAM Specifies program data for loading.
(7) TEMPLATE Specifies template data for loading.

(1) When TRACE is selected as the item

TRACE A.2.1 DRIVE HDD/FDD
(READ) Selects either the hard drive (HDD) or floppy
drive (FDD) as the file loading source.
CRIVE Default: HDD
A warning is displayed if “FDD” is selected but no
A2.1 HDD / FDD floppy disk is inserted.
] WARNING MESSAGE 120: Disk not inserted
Ctacee H g A23 TFILE - TRACE@
A23 74 Selects the trace (among traces A to G) with the L
data to be loaded. o
VIEW Default: Active trace
Az HST/THUMB A.2.5 VIEW LIST/ THUMB
[ 1] Choose the format to display of file list
FILE SORT LIST: file list display (Default)
A27 FILE NAME THUMB: thumbnail display
EXECUTE A.2.7 FILE SORT
A28 Sets sorting conditions for file display.
A.2.8 EXECUTE
Executes the operation of loading the selected file.

NOTE

® <VIEW LIST/THUMB> key operates . only when choose hard
drive(HDD) as the file loading source.
When floppy drive(FDD) is selected, this key is disabled.
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(2) When MEMORY or PROGRAM is selected as the item

TRACE MEMORY /
/PROGRAM
(READ) (READ)
CURSOR
FILE
UP/DOWN
A2.3 — TRACE A
EXECUTE EXECUTE
A.2.8

A2.3

A2.8

A.2.3 CURSOR UP/DOWN

When MEMORY is selected
Sets whether to set the cursor in the memory
list or the file list.
The cursor moves each time you press the
key.

When PROGRAM is selected
Sets whether to set the cursor in the program
list or the file list.
The cursor moves each time you press the
key.

A2.8 EXECUTE

When MEMORY is selected
Loads the data from the specified memory
location

When PROGRAM is selected
Loads the specified program.

* Other keys have the same functions as when TRACE is
selected.

(3) When SETTING or DATA is selected as the item

TRACE SETTING/
DATA
(READ) (READ)
FILE
— TRACEA
EXECUTE EXECUTE

A.2.3
No function.

A.2.8 EXECUTE

When SETTING is selected
Loads the setting information.

When DATA is selected
Loads the data and displays it on the screen.

* Other keys have the same functions as when TRACE is

selected.
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(4) When TEMPLATE is selected as the item

TRACE TEMPLATE
(READ) (READ) A2.3 FILE-@Ree@
FILE FILE [ [UPPER LINE Selects the template to be loaded. The
—TRACEA m | ececee = selected template is displayed where
A23 @@@@A is.
LOWER LINE (Default: UPPER)
UPPER LINE
TARGET LINE Sets UPPER LINE to be loaded.
LOWER LINE
L Sets LOWER LINE to be loaded.
TARGET LINE
Sets TARGET LINE to be loaded.

* Other keys have the same functions as
when TRACE is selected.

A.3 ITEM SELECT

This key is used to select the type of data to be loaded or written. To load or write a file, use the
<ITEM SELECT> key to select the type of data, then press the <WRITE> or <READ> key.

L
—
TRACE Specifies a trace for writing/loading. -
MEMORY Specifies memory for writing/loading.
GRAPHICS Specifies a screenshot image for writing. (Not loaded.)
SETTING Specifies setting parameters for writing/loading.
DATA Specifies the data area for writing/loading.
PROGRAM Specifies program data for writing/loading.
TEMPLATE Specifies template data for writing/loading.
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A.7 FILE OPERATION

A.8

This key is used to perform operations on files located on the hard drive (HDD) or floppy drive
(FDD).

A.7.1 DRIVE HDD/FDD

Selects either the hard drive (HDD) or floppy drive (FDD) as the location for
performing file operations.
Default: HDD

A.7.2 DELETE
Deletes the selected file. Press the <EXECUTE> key to delete the file.

A7.3 COPY
Copies the selected file. Press the <EXECUTE> key to copy the file.

DRIVE HDD / FDD
Sets whether to copy to the hard drive (HDD) or floppy drive (FDD).
Default: HDD

NEW FILE NAME
Sets a new name for the file to be copied.
After setting, press the <EXECUTE> key to copy the file.

A7.4 RENAME

Changes the file name.

NEW FILE NAME
Sets a new name for the file to be copied.
After setting, press the <EXECUTE> key to change the file name.

A.7.5 MAKE DIRECTORY

Creates a new directory at the currently displayed file viewing level.

DIRECTORY NAME
Sets the name of the new directory being created.
After setting, press the <EXECUTE> key to change the file name.

A.7.7 FILE SORT
Selects how to sort the files on the display.

FILE NAME Sort by file name (default)
FILE TYPE Sort by file type
FILE DATE Sort by file date
FILE LABEL Sort by waveform file label

FD FORMAT(1.44MB)
Formats the floppy disk (FD).
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6-15 PROGRAM

The [PROGRAM] switch contains keys related to program functions for controlling measurements
through a program. When you press the [PROGRAM] switch, the following soft key menu is
displayed.

See the attachment (Program/Remote Function Manual) for detailed information on the program
functions.

(# See Chapter 1 "Program Functions" of AQ6319 Optical Spectrum Analyzer Program/Remote
Function Manual)

| PROGRAM 1/3 |
EXECUTE
EXECUTE KEY
Al 4 A21 DEFINE
PROGRAM [ [PrOGRAM
EDIT NAME
A2 74
OUTPUT PRINT EDIT i PROGRAM
WINDOW OUTPUT WIN A22 LINE
A3 7 A2.2.1
A5 SELECT
A6 A22.2
A7 PARAMETER LINE
EDIT INSERT
A.8 [ EXECUTE 5
A223
A.2.2.4[ ENTER AREA
SELECT
SPECIAL
COMMAND
A.2.2.6[ CUT/COPY 1 [CUT
A.2.2.7] LISTPRINT
AREA
COPY
COPY 7 [ovER WRITE
A0S EXECUTE
N PASTE
INSERT
MARGE
EXECUTE
LNl PASTE
OVER WRITE
| [ DELETE ,
A.2.4
| PROGRAM 2/3 | | PROGRAM 3/3 |
B.1 [ EXECUTE®6 C.1 [ EXECUTE 14
B.2 C2
B.3 [ EXECUTES C.3 [ EXECUTE 16
B Ca
B.5 C5
B.6 [ EXECUTE 11 C.6 [ EXECUTE 19
B.7 c1
BS c8
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A.1 <PROGRAM EXECUTE>

This key is used to execute a program that has been created. When you press this key, the
program list is displayed. On the program list, move the cursor to the program number you
want to execute, then press the <EXECUTE> key. Execution of the specified program starts.
In addition, the <EXECUTE KEY DEFINE> key can be used to assign frequently used
programs to the <EXECUTE 1-21> keys. A program which is assigned to one of these keys can
be executed simply by pressing the corresponding <EXECUTE 1-21> key after pressing the
[PROGRAM] switch. The program number to be executed may be specified on the program list
display using the numeric keypad, or using the rotary knob or step keys.

EXECUTE Executes the program selected by the cursor.

EXECUTE KEY DEFINE
Assigns a program to an <EXECUTE 1-21> key.
Move the cursor to the program you want to assign, then press the
<EXECUTE KEY DEFINE> key. Next, enter the location where the
program is to be registered (EXECUTE 1-21).
When you press the <ENTER> key, the program is assigned.

A.2 <PROGRAM EDIT>

This key is used to input and edit programs. When you press this key, the program list is
displayed.

On the program list, move the cursor to the program number you want to edit, then press the
<EDIT> key. A screen for editing the specified program appears. This key can also be used to
delete a created program, copy a program to a different program number, and set a name for a
program.

A.2.1 <PROGRAM NAME>

Enters a program name for the program selected on the list. The entered program
name is displayed on the program list. If a program has been assigned to one of the
<EXECUTE 1-21> keys, the first 11 characters in its program name are displayed
on the key.

A2.2 <EDIT>

This key can be used to create or edit the program corresponding to the program
number selected on the list.

A.2.2.1 <PROGRAM LINE>

Moves the cursor, which is displayed on a line number in the
program area. A line can be selected directly using the keyboard,
mouse, or numeric keypad.
* Keyboard
Enter the line number through the keyboard, then press the
<ENTER> key.
* Mouse
Move the mouse pointer to the line you want to select, then
left-click to select it.
* Numeric keypad in DATA ENTRY section
You can also select a line number by entering it through the
numeric keypad.

A22.2 <COMMAND SELECT >

Displays the panel switch command list.
If you press the panel switch while the key is selected, the command
list for the pressed panel switch is displayed.
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A.2.2.3 <PARAMETER EDIT >
Used to edit the parameter part of a command registered on the
current line. This key is disabled if a program command which does
not require parameter changes is currently selected.

A224 <ENTER>
Enters selected command and the parameter input value for the
command.

A.2.2.5 <SPECIAL COMMAND >

Displays the special command list.

A2.2.6 <CUT/COPY >
This key is used for program editing (cut, copy, and insert).
LINE INSERT Inserts a blank line in front of the current line.

If this key is pressed after 200 program lines have been
entered, the command on the 200t line is erased.

AREA SELECT Sets the current line as the starting line for copying or
deletion, and opens line range selection. Press this key
again to complete the line range selection.

AREA CUT Copies and deletes the current line or the entire
selected line range.

AREA COPY Copies the current line or the entire selected line range.

PASTE INSERT Inserts the line(s) copied with the <AREA CUT> or

<AREA COPY> key above the current line. The
program extends down a number of lines equal to the
inserted number of lines. If the program extends past
200 lines, the excess program command lines are
erased.

PASTE OVER WRITE  Overwrites the line(s) copied with the <AREA CUT> or
<AREA COPY> key starting at the current line.

A.2.2.7 <LIST PRINT >
Outputs the displayed program list to the internal thermal printer.

NOTE

Even the <HARD COPY DEVICE> key in the [SYSTEM] switch is set to other than
INTERNAL, the internal thermal printer is selected.

A23 <COPY>

Copies the program to another program number. Move the cursor to the copy-source
program number, then press the <COPY> key. Next, move the cursor to the copy-
destination program number and press the <OVER WRITE EXECUTE> key or
<MERGE EXECUTE> key to copy the program.

OVER WRITE EXECUTE

Copies the specified program to the copy-destination number.
MERGE EXECUTE

Adds the specified program at the end of the copy-destination

program.
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<DELETE>

This key is used to delete the selected program. When you press the <DELETE> key,
the message “Are you sure?” is displayed. This message is displayed to prevent
accidental deletions. At this time, the <YES> , <NO> soft keys are displayed. If you
wish to delete , press <YES> key. If you wish to cancel deletion , press the <NO>key.

A.3 <OUTPUT WINDOW>

This key is used to display, on the screen, the information output to the OUTPUT WINDOW
during the previous program execution. This key is disabled if no data have been output to the
OUTPUT WINDOW. See the attachment (Program/Remote Function Manual) for information
on the OUTPUT WINDOW.

PRINT OUTPUT WIN Outputs the contents of the OUTPUT WINDOW to the
internal thermal printer.

NOTE

Even the <HARD COPY DEVICE> key in the [SYSTEM] switch is set other than
INTERNAL, the internal thermal printer is selected.

A.4—-A8 <EXECUTE @>

This key is used to execute the program registered in the <EXECUTE @> key. Use the
<EXECUTE KEY DEFINE> key to register a program in the <EXECUTE @> key. This key is
disabled if no program is registered in the <EXECUTE @> key. The registered program’s name
(up to 11 single-byte alphanumeric characters) is displayed in the <EXECUTE @> key.

B.1 - B.8 <EXECUTE @>
This key is used to execute the program registered in the <EXECUTE @> key. Use the
<EXECUTE KEY DEFINE> key to register a program in the <EXECUTE @> key. This key is
disabled if no program is registered in the <EXECUTE @> key. The registered program’s name
(up to 11 single-byte alphanumeric characters) is displayed in the <EXECUTE @> key.

PROGRAM

C.1-C.8 <EXECUTE @>

This key is used to execute the program registered in the <EXECUTE @> key. Use the
<EXECUTE KEY DEFINE> key to register a program in the <EXECUTE @> key. This key is
disabled if no program is registered in the <EXECUTE @> key. The registered program’s name
(up to 11 single-byte alphanumeric characters) is displayed in the <EXECUTE @> key.
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6-16 SYSTEM

The [SYSTEM] switch contains system-related functions such as monochromator adjusting optical

alignment, wavelength adjustment, hardware setup, and setting initialization. When you press the
[SYSTEM] switch, the following soft key menu is displayed.

BUILT-IN
SYSTEM 1/4 SOURCE ~
A91 CALIB WL
OPTICAL —{ EXECUTE 632.991nm
ALIGNMENT EXTERNAL
LASER CALIB WL
Al 74 oo xonml A 9 9 1152.589nm
WL CALIB WL
CALIBRATION EXTERNAL
GAs ol 1523.488nm
Azl P “rnm| oo | [CADBWL
o 1530.372nm
CALIB WL
SELECT CALIB WL
1552.116nm _
L p a2l START WL
L SHIFT e | |
T 'l 200GH kkkk ***nm
Kkk Kk z :
A4 B [ L EXECUTE A26 | |sPaciNg AT1
START WL
WL OFFSET — 100GHz
TABLE SPACING _ A2 S
| 50GHz
A5 o7 |Gateor ]
P SPACING A3 SPACING
LVL OFFSET 25GHZ
TABLE SPACING AT4 *** *GHz
I
A6 | (LEVELEDIT 12501
—— B |ans
EDITOR CUSTOM T INSERT
AT o o~ REFERENGE
ADDRESS WAVELENGTH |:|
USER KEY -
DEFINE B.2.1 "Mzt |
A8 GP—IB2 PORT
ADDRESS
B.2.2 BOUD RATE 1200BPS
SYSTEM 2/4 SYSTEM xxxrrBPS g 2400BPS
CONTROLER —2800BPS
OFF / ON B.2.3 B.3.1
REMOTE QL GP-1B - o 9600BPS
INTERFACE COMMAND QAQ6319 L 19200BPS
cp-B] | § FORMAT YT
B.1 CETHERNET AQ6319] LS 38400BPS
— B2.4
SETTING
/T\LDSDRESS | L 115200BPS
B.2 *k
I B.2.5
RS-232C L PARITY NONE
SETTING —
COMPUTER NONE
B.3 74 NAME B.4.1
B.3.2 L
NETWORK E—s
SETTING
SETTING B.4.2 FLOW | |
B4 7
REMOTE NONE o HARDWARE
HARD COPY lq INTERNAL PORT NO. B.4.3
DEVICE EXTERNAL COMMAND L AQe319 | B.3.3 -
B INTERNAL CORVAT _
: FLE CONNAND LAG63TS
AQ6319 FORMAT
EXT PRINTER L B.4.4 _ AQ6317
SETTING - - AQ6319J L
PRINTER L
B.6 4 SELECT B.3.4
CURSOR — _
SET GLOCK -
B&W / COLOR
YRMO-DY
) NEW PRINTER
L N
SELE [ovmovR |- [COLOR4 |
SELECT DY-MO-YR COLOR 4
BS COLOR1 COLOR 5
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SYSTEM 3/4

\L/Jv’\/l\%ﬁhNG cLicK [ 1 PARAMETER
c1 OFF / ON OFF / ON
‘ — L pha
BUZZER WARNING PARAMETER PARAM&DATA
OFF / ON INITIALIZE CLEAR
C.2 7 L D4 7 [7D.4.2
LEVEL DISP 1DIGIT VERSION PATCHLIST | |cAL DATA
: I D51 CLEAR
€3l P | (sDiGIT D.5 7 | [UPDATE J [7D.4.3
WINDOW D.5.8
SYSTEM ALL
TRANSPARENT RESTORE CLEAR
C.A OFF / ON
) D.6 7 L [7D.4.4
AUTO OFFSET TEST MODE
OFF / ON
L 1 SHUT DOWN
E— bs p
A1l <OPTICAL ALIGNMENT>
This key is used to execute the alignment adjustment function on the unit’s internal
monochromator.

Be sure to adjust the alignment prior to use after the unit has been shipped, and in cases
where, for example, the temperature of the operating environment has changed. The unit’s
optical performance is not guaranteed until the alignment adjustment function has been
executed.

The internal reference light source is used in executing the alignment adjustment function.
Turn on the power and wait at least one hour (warmup period) before executing the alignment
adjustment function.

See Chapter 4 for information on how to execute the alignment adjustment function. (@ See
section 4.4 Alignment Adjustment)

After alignment has been executed, wavelength calibration is also performed automatically
inside the unit.

SYSTEM

/\ Caution

Monochromator alignhment adjustment

® The unit contains an extremely precise monochromator. The monochromator may become
misaligned due to vibrations during shipping, temperature changes in the operating
environment, and other factors.
Be sure to adjust the alignment following warmup before using the unit for the first time,
and when using it after it has been subjected to heavy vibrations while being moved.
The unit’s optical performance is not guaranteed if alignment adjustment has not been
executed.

® Always use the reference light source inside the unit when executing the alignment
adjustment function.
Alignment adjustment cannot be done properly with a light source other than the internal
reference light source.

A.2 <WL CALIBRATION>

This key is used to perform wavelength calibration.
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Wavelength calibration can be performed using either the internal reference light source or an
external light source.

See Chapter 4 for details on wavelength calibration. (@ See section 4.5 Wavelength
Calibration)

NOTE

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

A.2.1 <BUILT'IN SOURCE>

Select the <BUILT-IN SOURCE> key to perform wavelength calibration using the
unit’s internal reference light source.

To perform wavelength calibration using the internal reference light source, press
the <BUILT-IN SOURCE> key, then connect the unit’s INPUT connector and the
CALIBRATION OUTPUT connector using a 9.5/125 um SM optical fiber. Press the
<EXECUTE> key to execute wavelength calibration.

The time from the start to the end of waveform calibration execution is about 30
seconds.

(w See subsection 4.5.1 Wavelength Calibration Using the Internal Reference Light
Source)

/\ Caution

® If the unit’s wavelength error is £1 nm or greater, wavelength calibration
cannot be done using the internal reference light source. (In such cases,
readiustment is needed. so contact Yokogawa Electric.)

A.2.2 <EXTERNAL LASER>

Select the <EXTERNAL LASER> key to perform wavelength calibration using an
external reference light source (laser type) without using the internal reference light
source.

Wavelength calibration can be done using light sources such as an He-Ne laser or a
wavelength-stabilized DFB-LD. The light source’s precise wavelength value must be
known in order to use an external laser.

To perform wavelength calibration using an external reference light source, press the
<EXTERNAL LASER> key, then connect the external reference light source being
used for calibration to the unit using a 9.5/125 um SM optical fiber. Next, input the
external reference light source’s wavelength value and press the <EXECUTE> key to
execute wavelength calibration.

The external reference light source’s wavelength value can be entered through the
interrupt display area or selected using the <CALIB WL SELECT> key.

(w See subsection 4.5.2 Wavelength Calibration Using an External Reference Light
Source)
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A.2.3 <EXTERNAL GAS CELL>

Select the <EXTERNAL GAS CELL> key to perform wavelength calibration using
an external reference light source (gas cell absorption line type) without using the
internal reference light source.

Wavelength calibration can be performed using an external reference light source in
which the gas absorption line wavelength serves as the reference wavelength. For
example, an EE-LED or other wideband light source may be combined with an
absorption gas cell. The light source’s precise wavelength value must be known in
order to use an external laser.

To perform wavelength calibration using an external reference light source, press the
<EXTERNAL GAS CELL> key, then connect the external reference light source
being used for calibration to the unit using a 9.5/125 um SM optical fiber. Next, input
the external reference light source’s wavelength value and press the <EXECUTE>
key to execute wavelength calibration.

The external reference light source’s wavelength value can be entered through the
interrupt display area or selected using the <CALIB WL SELECT> key.

(w See subsection 4.5.2 Wavelength Calibration Using an External Reference Light
Source)

/\ Caution

® Alight source cannot be used as an external light source in the following cases:
® If the set wavelength is not the same as the calibration light source
@ If the unit’s wavelength error is +1 nm or greater (in such cases,
readjustment is necessary, so contact Yokogawa Electric))
® If you are using a reference light source with multiple absorption lines,
and the unit’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)
® Do not use this function to intentionally change the unit’s display wavelength.
Use the <WL SHIFT> key for that purpose.
(o See section 6.16 System)
® The user is only allowed to set vacuum and air wavelength modes. Wavelength
axis mode is used even if frequency mode is set.

SYSTEM
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A3

A4

A5

A6

A.24 <CALIB WL SELECT>

This key is used to select the calibration wavelength for wavelength calibration
using an external reference light source. The calibration wavelength is selected from
wavelength values that are already stored in the unit’s memory. The calibration
wavelength may be selected from known wavelength value, such as the wavelengths
of an He-Ne laser or acetylene gas absorption lines.

The following five wavelengths may be selected.

Table 6-2 Calibration wavelength values in <CALIB WL SELECT> key

Vacuum wavelength Air wavelength mode
mode [nm] [nm]
632.991 632.816
1152.589 1152.274
1523.488 1523.072
1550.5372 1538.954
15662116 1551.692
<WL SHIFT ** **nm>

This key is used to set the wavelength shift.

When you press the <WL SHIFT ** *** nm> key, the current setting is displayed in the
interrupt display area.

The setting may be changed in the range of -5.000 to 5.000 nm (0.001 steps) in the DATA
ENTRY section.

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.

If the wavelength shift setting is not zero, then is displayed at the very bottom of the
screen. SHE

<LEVEL SHIFT*** ***dB>

This key is used to set the level shift.

When you press the <LEVEL SHIFT*** ***dB> key, the current setting is displayed in the
interrupt display area.

The setting may be changed in the range of -60.00 to 60.00 dB (0.01 steps) in the DATA ENTRY
section.

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 um SM optical fibers connected to the unit, and correcting loss on externally
connected isolators, filters and the like.

(w See subsection 5.1.2 Input Optical Fiber Numerical Aperture (NA) and Level Measurement
Values)

If the level shift setting is not zero, then I§ﬁ||5 is displayed at the very bottom of the screen.

<WL OFFSET TABLE>

This key is used to edit the user wavelength calibration table.

When you press the <WL OFFSET TABLE> key, the wavelength calibration table and a soft
key menu are displayed.

Note that normally, it is not necessary to use this function.

<LVL OFFSET TABLE>

This key is used to edit the user level calibration table.
When you press the <LVL OFFSET TABLE> key, the level calibration table and a soft key
menu are displayed. Note that normally, it is not necessary to use this function.
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A.7 <GRID EDITOR>

This key is used to edit the grid table which is referenced when an analysis function is

A8

executed.

When you press this key, the currently active grid table is displayed.
For the default settings, a grid table with 200 GHz grid spacing is used.
See Chapter 8 for detailed information on this function. (@ Subsection 8.2.2 GRID)

200GHz SPACING Creates a grid table with 200 GHz grid spacing.
100GHz SPACING Creates a grid table with 100 GHz grid spacing.
50GHz SPACING Creates a grid table with 50 GHz grid spacing.
25GHz SPACING Creates a grid table with 25 GHz grid spacing.
12.5GHz SPACING Creates a grid table with 12.5 GHz grid spacing.
CUSTOM Allows the grid table to be customized by the user.

REFERENCE WAVELENGTH Sets the grid table reference wavelength. This can be

set in the range of 1000.0000 to 1700.0000 nm.

<USER KEY DEFINE>

This key is used to register a user key.
When you press the <USER KEY DEFINE> key, the screen changes to the registration screen.
The registration procedure is described below.

1.
2.

Press the <USER KEY DEFINE> key to start the user key registration process.

When you press the panel switch for the soft key to be registered, the soft key
menu changes to the applicable soft key. Note that soft keys that cannot be
registered are not displayed.

Press the soft key you want to register. The soft key pressed in step 2 is
displayed in the registration key display area on the screen.

When you press the [USER] switch while the soft key to be registered is
displayed in the registration key display area, the soft key menu changes to the
[USER] switch key menu.

Press the key you want to register on the [USER] switch soft key menu to
register the selected soft key as a user key. At the same time, the registration
key display area goes blank again. If a user key has already been registered, it
is overwritten.
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Press the [UNDO/LOCALJ switch to exit user key registration mode.

As a basic rule, only the soft key displayed after pressing the panel switch can be registered.
The soft key which is pressed next cannot be registered. Note that soft keys that cannot be
registered are not displayed.

If you wish to delete the registered user key, register a blank key following the above procedure.
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Fig. 6-20 Screen display when <USER KEY DEFINE> key is pressed
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B.1

B.2

<REMOTE INTERFACE>

This key is used to select the interface to be used in remotely controlling the unit using an
external PC.

GP-IB Uses GP-IB as the remote interface.

RS-232C Uses RS-232C as the remote interface.

ETHERNET Uses LAN port as the remote interface.

<GP-IB SETTING>

This key is used to set the GP-IB interface. See the attachment (Program/Remote Function
Manual) for detailed information of the GP-IB function.

B.2.1 <MY ADDRESS **>

This key is used to set the unit’s GP-IB address. (Default: 1)

When you press the <MY ADDRESS **> key, the current setting is displayed in the
interrupt display area.

The setting may be changed in the range of 0 to 30 in the DATA ENTRY section.
Note that the <MY ADDRESS **> key sets the address for port 1 on the unit. Use
the <GP-IB2 PORT ADDRESS> key to set the address for port 2.

B.2.2 <GP-IB2 PORT ADDRESS **>

This key is used to set the GP-IB2 port address. (Default: 2)

When you press the <GP-IB2 PORT ADDRESS **> key, the current setting is
displayed in the interrupt display area. The setting range is 0 to 30 (steps of 1), and
the value is set in the DATA ENTRY section.

B.2.3 <SYSTEM CONTROLLER OFF / ON>

The GP-IB2 port can be given system control privileges.

To set the unit as the system controller for a GP-IB device connected to the GP-IB2
port, set <SYSTEM CONTROLLER OFF/ON> to ON. Set it to OFF to use a system
controller such as an external PC.

The default setting is ON, in which case the AQ6319 serves as the system controller
for a GP-IB device connected to the GP-IB2 port. Set this key to OFF if you want to
control a peripheral device connected to the GP-IB2 port from an external computer

connected to the GP-IB1 port. This setting requires a special connection and program.

Separate detailed documentation on this topic is available from us.

NOTE

® Do not use the GP-IB2 port as a system controller to remotely control the unit
with its GP-1B2 port connected to the GP-IB1 port.
Proper operations under remote control are not guaranteed.

B.2.4 <COMMAND FORMAT>

This key is used to set the command mode for remote commands which are used
when the unit is remotely controlled.

Setting of command format is common to <GP-IB SETTING> and <RS-232C
SETTING> and <NETWORK SETTING>.

Normally AQ6319 mode is used. Set AQ6317 mode to control the AQ6319 using
AQ6317-compatible commands. See the attachment (Program/Remote Function
Manual) for detailed information of the GP-IB function.

AQ6319 Remotely controls the unit using AQ6319 commands (SCPI-compatible).
AQ6317 Remotely controls the unit using AQ6317-compatible commands
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B.2.5 <TLS ADDRESS>

Sets the address of the Tunable Laser Source connecting to the port

“GP-IB 2”.(Default : 20)

When entry of the setting has been made, the current address appears in the
interrupt indication section.

The address can be changed within the range 0 to 30 ( 1 step ) using the rotary knob,
step keys or numeric keys.

B.3 <RS-232C SETTING>
This key is used to set the RS-232C interface.

B.3.1 <BAUD RATE>
This key is used to select the RS-232C baud rate.

1200BPS Sets the baud rate to 1200 bps.
2400BPS Sets the baud rate to 2400 bps.
4800BPS Sets the baud rate to 4800 bps.
9600BPS Sets the baud rate to 9600 bps. (Default)

19200BPS Sets the baud rate to 19200 bps.
38400BPS Sets the baud rate to 38400 bps.
57600BPS Sets the baud rate to 57600 bps.
115200BPS Sets the baud rate to 115200 bps.

B.3.2 <PARITY>
This key is used to select the RS-232C parity. Restores the previous tree after

execution.
NONE Sets the parity to NONE. (Default)
ODD Sets the parity to ODD.
EVEN Sets the parity to EVEN.
B.3.3 <FLOW>
This key is used to set RS-232C flow control. Restores the previous tree after
execution.
Xon/Xoff Sets flow control to Xon/Xoff mode.
HARDWARE Sets flow control to hardware mode.
NONE Sets flow control to NONE.(Default)

B.3.4 <COMMAND FORMAT>

This key is used to set the command mode for remote commands which are used
when the unit is remotely controlled.

Setting of command format is common to <GP-IB SETTING> and <RS-232C
SETTING> and <NETWORK SETTING>.

Normally AQ6319 mode is used. Set AQ6317 mode to control the AQ6319 using
AQ6317-compatible commands. See the attachment (Program/Remote Function
Manual) for detailed information of the GP-IB function.

AQ6319 Remotely controls the unit using AQ6319 commands (SCPI-compatible).
AQ6317 Remotely controls the unit using AQ6317-compatible commands
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B.4 <NETWORK SETTING>

This key is used to enter settings required to connect the unit to a network.

COMPUTER NAME Sets a name for identifying the unit on the network.

The name is the host name for network connections to the

unit using FTP.

After the name is entered, the unit must be rebooted in

order to apply the name.

The factory default setting is as follows.
"AQ63192@@E@@@@AA" (Where “@@@@@@@QAQ” is the
serial number)

(The machine number is an 9-digit alphanumeric
number on the back of the unit.)

TCP/IP SETTING Sets the unit’s IP address.

After the IP address is set, the unit must be rebooted in

order to apply the setting.

REMOTE PORT NO. Sets the port number for remote control.

COMMAND FORMAT This key is used to set the command mode for remote

commands which are used when the unit is remotely
controlled.
Setting of command format is common to <GP-IB
SETTING> and <RS-232C SETTING> and <NETWORK
SETTING>.

Normally AQ6319 mode is used. Set AQ6317 mode to

control the AQ6319 using AQ6317-compatible commands.

See the attachment (Program/Remote Function Manual) for

detailed information of the GP-IB function.

AQ6319 Remotely controls the wunit using
AQ6319 commands (SCPI-compatible).

AQ6317 Remotely controls the wunit using
AQ6317-compatible commands

NOTE

o See “7.8 FTP server function” for detailed information on FTP function.
(v See section 7.8 FTP server function)

SYSTEM
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B.5 <HARD COPY DEVICE>

This key is used to set the destination for outputting a hard copy when the [COPY] switch is

pressed. (Default: INTERNAL)

INTERNAL Sets the internal printer as the hard copy output destination.
EXTERNAL Sets an external printer as the hard copy output destination.
FILE Sets a file as the hard copy output destination.

The file is saved to the current directory, which is set using the
[FILE] switch.

B.6 <EXT PRINTER SETTING>

This key is used to set an external printer which is connected to the unit.
See Chapter 7 for information on how to use an external printer. (# See section 7.7 Using an

External Printer)

PRINTER SELECT

MODE

NEW PRINTER INSTALL

B.7 <SET CLOCK>

Selects the printer driver to use for actual printing
among the printer drivers installed on the unit. If
multiple printer drivers have been installed, use this
key to select the desired driver. When you press this
key, the installed printer drivers are displayed.
Sets the color mode for output to an external printer.
B&W Outputs in black and white mode.
(Default)
COLOR Outputs in color mode.
Installs printer driver software on the wunit.
If you want to use an external printer, you must
install its driver software using this key.
When you press this key, the driver installation screen
displayed.
See Chapter 7 for information on how to install driver
software. (# See subsection 7.7.1 Installing a Printer
Driver)

This key is used to set up the unit’s internal clock.
When you press this key, the internal clock setup window is displayed on the screen.

CURSOR—  Moves the internal clock setup window cursor to the right.
YR-MO-DY  Sets the date display in “Year-Month-Day” format. (Default)
MO-DY-YR  Sets the date display in “Month-Date-Year” format.
DY-MO-YR  Sets the date display in “Day-Month-Year” format.

B.8 <COLOR SELECT>

This key is used to select the screen display color. (Default: COLOR 1)

COLOR1 Sets the screen display color to “COLOR 1”.
COLOR2 Sets the screen display color to “COLOR 2”.
COLOR3 Sets the screen display color to “COLOR 3”.
COLOR4 Sets the screen display color to “COLOR 4”.
COLOR5 Sets the screen display color to “COLOR 5”.
B&W Sets the screen display color to “B&W”.
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C.1

C.2

C4

C.5

< UNCAL WARNING OFF/ON>
This key is used to set whether to display UNCAL marks and warnings. (Default: ON)

See the SAMPLING POINT key provided in the [SETUP] switch for information on UNCAL
marks.

<BUZZER >

This key is used to set the buzzer function.
It sets whether to sound a buzzer when a hard key or soft key is pressed, or when a warning is
displayed.

CLICK Turns OFF/ON the click sound which is output when a panel key or
soft key is pressed. (Default: ON)

WARNING Turns OFF/ON the warning sound which is output when an event
such as a warning occurs. (Default: ON)

<LEVEL DISP DIGIT>

This key is used to set the number of display digits (below the decimal point) for the level data
displayed in the marker area and analysis results.
When this setting is changed, data such as marker values are redrawn immediately.

1DIGIT Sets the number of level data display digits (below the decimal point)
to 1 digit.

2DIGIT Sets the number of level data display digits (below the decimal point)
to 2 digits. (Default)

3DIGIT Sets the number of level data display digits (below the decimal point)
to 3 digits.

< WINDOW TRANSPARENT OFF / ON>

This key is used to turn OFF/ON the function for making the interrupt display and
OVERVIEW display window semi-transparent.

Screen drawing speed may be increased by setting semi-transparent display to OFF.(Default:
ON)
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C.6

<AUTO OFFSET OFF/ON>

This key is used to set whether to perform automatic offset adjustment on the unit’s internal
amplifier circuit.

When the <AUTO OFFSET> key is set to ON, the offset of the internal amplifier circuit is
adjusted at fixed time intervals. If auto-offset is not selected, then the auto-offset adjustment
operation is not performed. (Default: ON)

If auto-offset has not been selected and the <AUTO OFFSET> key is pressed, the key is
selected and the offset adjustment operation is executed immediately.

During offset adjustment is displayed “ZEROING...” in the lower left corner of the display
screen.

55,31 '
500 009 m
— ZERCIMG. .. E

Fig 6-21 Display screen during offset adjustment

Subsequently, auto-offset adjustment is performed at fixed time intervals.

/\ Caution

Auto-offset function
o Ifthe <AUTO OFFSET> key is set to OFF, level axis performance may decline due
to offset fluctuations over time. Normally the unit should be used with this
function set to ON.

D.4

<PARAMETER INITIALIZE>

This key is used to initialize the AQ6319’s settings and data.

It is used to restore the AQ6319 to a known initial state.

Note, however, that system configuration settings, such as the unit’s network name, IP address,
and installed external printer driver software, are not initialized.

See Chapter 8 for detailed information on this function. (@ See section 8.9 Data Initialization
Function)

D.4.1 <PARAMETER CLEAR>

This key is used to clear current settings. In addition, the waveform data on traces A
through G are initialized.
This key is used to restore the unit’s settings to a known initial state.

EXECUTE Executes the initialization operation.

D.4.2 <PARAM&DATA CLEAR>

This key is used to clear current settings and data (including program data created
with the [PROGRAM] switch and waveform data saved with the [MEMORY] switch)
and restore the initial state.

EXECUTE Executes the initialization operation.

D.4.3 <CAL DATA CLEAR>

This key is used to clear alignment adjustment values set with the <OPTICAL
ALIGNMENT> key and wavelength calibration values set with the <WL
CALIBRATION> key.

EXECUTE Executes the initialization operation.
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D.5

D.6

D.7

D.4.4 <ALL DATA CLEAR>

This key is used to clear the current settings and data, as well as alignment
adjustment values and wavelength calibration values.

EXECUTE Executes the initialization operation.

<VERSION>

This key is used to display the versions of firmware and hardware installed on the unit.
When you press the <VERSION> key, the version display window is shown on the screen.
Firmware can be updated while the version display window is open.

D.5.1 <PATCH LIST>

This key i1s used to display the patch list, which is applied in this unit of
OS(Operating System)

See Chapter 8 for detailed information on this function.

(8.8 Updating the Firmware)

D.5.8 <UPDATE>

This key is used to update firmware.
See Chapter 8 for detailed information on this function.
(w See section 8.8 Updating Firmware)

<SYSTEM RESTORE>

This key is used to restore the internal hard drive to its condition when it was shipped from
the factory.

This action initializes all settings, waveform data and program data, as well as the entire unit
system, including network settings and external printer drivers.

Use this key in an emergency, such as if the unit’s system operations become unstable.

See Chapter 8 for detailed information on this function.

(w See section 8.10 System Restore Function)

NOTE

® The <PARAMETER INITIALIZE> key is a function for initializing the unit’s parameters
and data. This key can be used to reset the unit to the initial settings.

® The <SYSTEM RESTORE> key is used to restore the internal hard drive to its initial
condition when shipped from the factory. This key is used in cases where, for example, the
system becomes unstable. Use the <PARAETER INITIALIZE> key without using the
<SYSTEM RESTORE> key for purposes such as clearing the unit’s settings or initializing
its data.

<TEST MODE>

This key is used to enter test mode.

The <TEST MODE> key is used in adjusting the unit at the factory, and is not typically used
by end users.

When you press the <TEST MODE> key, the password input window is displayed. You can
close this window by pressing another soft key or switch.

6-107

SYSTEM




6-16 SYSTEM Chapter 6 Function Switches and Soft Keys

D.8 <SHUT DOWN>

This key is used to halt unit operations and enter the standby state.

When you press this key, the shutdown operation is executed, and transition to the standby
state starts.

When the shutdown operation starts, the following message is displayed on the screen.

AQ6319 is shutting down
Please wait...

After the shutdown operation ends, the operating system automatically enters the standby
state.

It may take several minutes to enter this state.

In the standby state, the green “OPERATE” LED turns off and the orange “STANDBY” LED
turns on.

Before turning off the unit’s main power, make sure the unit has entered the standby state,
then turn the [POWER] switch on the back of the unit to [OFF].
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6-17 ADVANCE

The [ADVANCE] switch contains functions related to template function settings. When you press
the [ADVANCE] switch, the following soft key menu is displayed.

i [ [uPPER LINE
TEMPLATE GO/NO GO DISPLAY
OFF / ON
Al A1 OFF / ON
LOWER LINE
] TEMPLATE LOWER |
] OFF / ON
— s S
UPPER TARGET LINE
L ] TYPE DISPLAY
— - OFF 1N
] A3l 7 T UPPER&LOWER - _
TEMPLATE LINE QUPPER LINE
L ] EDIT

SeLEcy
Ald A UPPER LINE
ML p il TP

TEMPLATE WL SHIFT
SHIFT VALUE EDIT
****.***nm
Al5
L V A1.4.2

LEVEL SHIFT A.1.4.3[ INSERT
*****dB A.1.4.4[ DELETE

ALL DELETE QYES
Al145 7
MODE
A147 ABS / REL
TPE Q TYPEA
A148

v
L NONE

A.1l <TEMPLATE>

This key is used to set the template function.

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

See Chapter 7 for detailed information on this function. (w See section 7.6 Template Function)

A.1.1 <GO/NO GO OFF/ON>

This key is used to turn ON/OFF the function for comparing and judging the
measured waveform against the template (Go/No Go test).

If the key is set to ON, the measured waveform is compared and judged against the
template after sweeping ends, and the test results are displayed on the screen.

This key is disabled if the template is undefined.

A.1.2 <TEMPLATE DISPLAY OFF / ON>

This key is used to switch OFF/ON the template screen display.

UPPER LINE DISPLAY Turns ON/OFF the level upper limit line display. (Default:
OFF)

LOWER LINE DISPLAY Turns ON/OFF the level lower limit line display. (Default:
OFF)

TARGET LINE DISPLAY Turns ON/OFF the level target line display. (Default:
OFF)
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A.1.3 <TEST TYPE>
This key is used to select one of the following three test types for the Go/No Go test

function.

UPPER Performs the test only on the level upper limit value with respect
to the measured waveform.

LOWER Performs the test only on the level lower limit value with respect

to the measured waveform.
UPPER&LOWER Performs the test on both the level upper limit value and lower
limit value with respect to the measured waveform.

A.1.4 <TEMPLATE EDIT>
This key is used to edit a template.

A.1.4.1 <LINE SELECT>
This key is used to select the template to be edited.
UPPER LINE Selects the upper line for editing. (Default)
LOWER LINE Selects the lower line for editing.
TARGET LINE Selects the target line for editing.

A14.2 <VALUE EDIT>
Edits the data at the cursor position.

A.1.4.3 <INSERT>
Inserts data at the cursor position.

A.1.4.4 <DELETE>

Deletes the data at the cursor position.

A.1.4.5 <ALLDELETE>
Deletes all data points in the edited template.

A1.47 <MODE ABS/REL>

Selects absolute value mode or relative value mode for the edited
template.

When ABS is set, absolute value mode is used. When REL is set,
relative value mode is used.(Default: ABS)

A.1.4.8 <EXTRAPOL TYPE>
Sets the extrapolation type for the edited template.

TYPE A Sets the extrapolation type to TYPE A.

TYPE B Sets the extrapolation type to TYPE B.

NONE Sets a mode in which extrapolation is not
performed.

A.1.5 <TEMPLATE SHIFT>

This key is used to set the template’s wavelength shift and level shift.
The wavelength shift and level shift are set as common values for the three template

types.
This key is disabled if the template data are undefined.

WL SHIFT  This key is used to set the template’s wavelength shift.
The setting range is -999.999 nm to 999.999 nm.

LVL SHIFT This key is used to set the template’s level shift.
The setting range is -99.99 dB to 99.99 dB.
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6-18 COPY /FEED

The [COPY] switch is used to output the measurement screen to the internal printer, an external
printer, or a file.

When you press the [COPY] switch, the measured waveforms and lists displayed on the screen are
output to the internal printer, an external printer, or a file.

The [UNDO/LOCAL]J switch (6-19) can be used to cancel a copying operation.

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

See Chapter 2 (Part Names and Functions) for information on how to insert the special printer
paper. (@ See section 2.4 Internal Printer)

How to use the [COPY] switch
(1) When you press the [COPY] switch, a hard copy of the currently displayed screen is
output to the printer.
(2) If you press the [COPY] switch during sweeping, the sweeping operation is stopped. After
printing, sweeping is started again.
(3) If the printer runs out of recording paper during printing or if you press the [COPY]
switch without inserting any recording paper, the following warning is displayed.
WARNING 160: Printer paper empty
If you press the [COPY] switch while the head-raising lever is in the [UP] position, the
following warning is displayed.
WARNING 161: Printer head up
Insert recording paper or lower the head-raising lever, then press the [COPY] switch to
start printing.
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6-19 UNDO,”LOCAL |

The [UNDO/LOCAL] switch contains switch functions which vary depending on the state of the
unit when the [UNDO/LOCAL] switch is pressed.

The following table shows the switch functions in different unit states.

Table 6.3 Function of [UNDO/LOCAL] switch according to states

Unit state

Function

If UNDO action is
allowed

If the [UNDO] switch 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 wuser key |If the [UNDO] switch is pressed during user key

registration registration, registration mode is cancelled and the soft key
menu which appeared when the [SYSTEM] switch was
pressed is displayed again.

During remote | Changes the state from the remote state back to the local

control by external
PC
(Remote light is on)

state.
The remote light turns off.
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6-20 HELP

When you press the [HELP] switch, 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. Additional information (‘MORE INFOQ”) is indicated a detail
explanations to the applicable soft keys.

Press the <QUIT HELP> key or Function switch to exit HELP screen.

n
Al _
PREVIOUS
! PAGE
A3.1
A2
NEXT
SELECT PAGE
] A.8.2

A3 7
] [ 1

L 1 PAGETO
[ I|a34
Al <>

QUIT HELP
wl
Moves the cursor up.
(This key is disabled, if “MORE INFO” in the HELP screen does not exist.)

A2 <|>

Moves the cursor down.
(This key is disabled, if “MORE INFO” in the HELP screen does not exist.)

A.3 <SELECT>

Selects the “MORE INFO” at the cursor position.
(This key is disabled, if “MORE INFO” in the HELP screen does not exist.)

A.3.1 <PREVIOUS PAGE>

Moves to the previous additional information.
If you press this key the first page of additional information, final page is displayed.
(This key is disabled, if additional information does not exit two or more pages.)

A.3.2 <NEXT PAGE>

Moves to the next additional information.
If you press this key the last page of additional information, first page is displayed.
(This key is disabled, if additional information does not exit two or more pages.)

A.3.2 <PAGE TO *>

Select to the page number of additional information.

When you press this key, the current numbers of page displayed in the interrupt
display area.

The setting range for this key is from first page to final page, which selected
additional information of soft key.

(This key is disabled, if additional information does not exit two or more pages.)
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A.9 <QUIT HELP>

This key used to cancel HELP screen and the previous screen is displayed again.

Fig 6-22 and Fig 6-23 presents an example of display screen when [HELP] switch was pressed.
EANDO] - (06319 0PTICAL SPECTRON ANALYZER 7~ 2002 Nov @5 18:51

HELP MESSAGE

EXPLANAT TOM A
Selects the sweep mode. v
aUTO ’ﬁwis kesNautomatically sets the optimal measurement conditions for the
SELECT
— X
REPEAT

SIMNGLE Perform a sing WS

The soft kev 1= NN A dditional information (“‘MORE INFO”) is

igtop weep i na. indicated a detail explanations to the|[”
applicable soft keys.

SEGMENT Measure just the num
MEASURE POINT> key, with the'correrm—storrerFosTorom s oo T —esr TS
start position.

SEGMENT Set the number of sampling points for performing <SEGMEMNT MEASURE>ksy.
SOl 1 SETTING RANGE : 1 to 50801

SWEER Set a function which limits the sweeping range during a swesp to the
MRR LA-LZ | space between line markers.
W3 OM)| MORE 1NMFO

SWEER Set the time from one swesping start 1o the next sweeping start during
ST SIS repeat swesping.
MINIMUM)| fORE TMFO HeLe

Q1T HELP

Fig 6-22 HELP display screen

BlarDo] - (05319 OPTICAL SPECTRUM ANALYZER ~~ 2002 Mov B5 10:E2
HELP MESSAGE PREWIOLS
PAGE
EXPLANATION
Selects the sweep mode. MEXT

PAGE

Ihizs kev automatically sets the ootimgl measurement conditions for the

{AUTOXKEY ADDITIONAL HELP

REPEATY
The optimal measurement conditions for measuring the input 1ight

source are set. PAGE TO
1
SicE After optimization is completed,the highlight moves to the

<REFEAT> key and repeat sweeping is performed.

If optimization is not possible swesping is stopped and the follo—
Wing warning message is displaved.
WARNING = 109 Auto sweep failed

SEGME] During the automatic setting process, only the following kevs are [T | E
MeAzUH enabl ed: el ng Lu
<REPEAT> , <SINGLE> , <STOP» , <UNDO-LOCAL> T
<EEGME Exkey.
POINMT
PAGE 1.1
SWEER BT 8 TUnCtion Which TIMItS Lhe SWweep ng range dur ng @ oweep to the
MR LAEL2 | space betwsen line markers.
u MORE IMFO
SWEER Set the time from one sweeping start to the next sweeping start during
GRS O repeat sweesping.

MINIMUM| MORE THFO)

CLOSE

Fig 6-23 Additional information display screen
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Frequently used soft keys can be registered on the soft key menu in the [USER] switch.

Registering frequently used soft keys in the [USER] switch allows you to execute frequently used
functions in a small number of steps.

The <USER KEY DEFINE> key in the [SYSTEM] switch is used to register soft keys in the [USER]
switch. (# See [SYSTEM] Switch <USER KEY DEFINE> key)

There are three [USER] switch soft key menu pages (1/3 through 3/3), allowing 24 different soft key
menus to be registered. For the default setting, all keys are unregistered.

Soft keys registered in the [USER] switch by means of the [SYSTEM] switch execute different
actions based on the registered information, in the same manner as the soft keys of other switches.
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6-22 General Purpose LABEL INPUT |

[General Purpose LABEL INPUT] does not exist as an independent switch.

It appears together with the LABEL INPUT screen when a character string is input to the unit,
such as when the [DISPLAY] switch <LABEL> key is pressed or when a file name is entered
while saving a file with the [FILE] switch.

B.1
B.2

B.3 [INSERT
e I
BS L
BE —— R
PRESET
WORD ]
B.7 CLEAR
B.S [ DONE
SAVE
RECALL
ElAMDS] - (06313 OPTICAL SPECTRUM ANALYZER -~ 2P0E Dec 26 18:57
v : v-vn: Al o=
vppQa1 B!
o I I
VA FIEIX ek
VIAAS GiFIX ZBLK
{MEAS COMNDITIONY <
|START: 1547, T2@nm sTor: 1552, T28nm cenTer: 1550, 2280nm SEAN: 5. @nm
ot BdB/D res: [AOEArm  sens: [HIGHD avai[_1]  smpL: [ 1AL AT0 INSERT
_ i i i ‘ i ‘ i ‘ i
Character |- pem——— pemm——— mm—— e e m—— me— m—— e e
lect; BRECDEFGHLIKLINOPARSTUUMRYZ " HE%E" () wb, —. /1 ;<=7
selection area . abodefghijkimnoparstuvwxyz A017_~{11 B123456789 [------
|- FEFEELHNIL AN EompTTUPAPNALR el P
Label input{=:| W7 A0631S 0PTICAL SPECTRN AVALYZER -~ | |-
19,8+ . foeeeeean feesmenod fenenene fesenennd e e e e ENTER
PRESET
WORD
19,8 J
DOME
3.6
-79.8 :
1547, 720
;

Fig. 6-2 LABEL INPUT screen

Bl <—>

LABEL INPUT

This key is used to move the cursor in the label input area one space to the right.

B2 <«>

This key is used to move the cursor in the label input area one space to the left.

B.3 <INSERT>

This key is used to insert a blank space at the cursor position in the label input area.

B.4 <DELETE>

This key is used to delete the character at the cursor position in the label input area.
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B.5 <ALL CLEAR>

This key is used to clear the entire character string in the label input area.

B.6 <ENTER>

This key i1s used to enter, in the label input area, the character at the cursor position in the
character selection area.

B.7 <PRESET WORD>

This key is used to work with preset data.

When you press this key, the preset data window appears, serving as the preset data selection
screen.

Frequently used character strings can be registered as preset data, and registered preset data
can be recalled for use.

1 Moves the cursor up in the preset data window.

i} Moves the cursor down in the preset data window.

CLEAR Clears the preset data selected by the cursor.

SAVE This key is used to register the character string in the label input
area as preset data.

RECALL This key is used to insert the preset data selected by the cursor at

the cursor position in the label input area.

< AEB319 OPTICAL SPECTRUM AMALYZER ~~ 2003 Jan 19 21:18

WRITE : DATA TO FILE A

FILe mames [HDD: ~DPRPA, DTS |

FILE MNAME OATE & TIME LABEL PROGRAM MNAME v
<HEW FILEY

PHBCDEFGH LIKLHNOPERSTUUWKYZ | " HERE (D, —, 71 <=7
abcdefghijkimnoparstuvwxyz @l~]17_"{1) B123456789
A |
SAVE/RECALL : PRESET WORD

MO | PRESET WORD s
B8 | WAUELENGTH |
8z Save
@3
84
@5
@6 RECALL
ar
88
A9

TOTAL: 1riLes FREE: 7,473,950, TelevTes RETURM

Fig. 6-25 Preset data window

B.8 <DONE>

This key is used to apply the character string entered in the label input area and return to the
previous level.
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7.1 Waveform enlarged/reduced display function

The unit has a 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.

The [ZOOM] switch of the function key is used to set the waveform enlarged/reduced display
conditions.

In addition, the mouse can be used to enlarge or reduce any part of a waveform.
(w See section 6-7 ZOOM)

NOTE

® When the display scale is changed to a different setting than the measurement scale,
is displayed on the screen. In addition, the OVERVIEW window, which
shows the measurement scale, is displayed in a corner of the measurement screen.
(®# See section 6-7 ZOOM)

[ J

The display scale is independent of the measurement scale.

7.1.1 Setting display conditions using the panel keys
The following procedure is used to set the display conditions for the zoom function with the
panel keys.
® Press the [ZOOM] switch.

@ Press the <ZOOM CENTER WL> key to set the display scale center wavelength.
® Press the <ZOOM SPAN> key to set the display scale span.

2003 Feb @4 15:37
B F 1 DEF)

EHl

<MEAS CONDTTION?
sTarT: 1547, T2Anm sTor: 1552, T2@Anm cenTer: 1550, 228nm sean: 5.0 |

T 10, Blae 0 res: [@.AERlrm  sens:[HIGHT ava:[ 1] sweL: [ 1001 ATO)

ooM
START UL
1548, 820rm

i

: ' [Zo0M SPaN Wl

. zooM
2. army ST0P L

1558. 82@nm

PERK
SZOOM CTR

OVERY TEW
D1SPLAY
QFF

E OVERW TEW
P S1ZE
d L MALL
E 3 3 3 : 3 3 E :
78,8 S B i i

cEm

-30.B -

-58.8

9.8 : H H H H H H H :
1545, 820 rm 1549. 2@rm rm. o 1560, 820w

v | Mot | BRe [T (20T [T [a0T| [2UT] [B9E] [EWE =TP
] e i < [ ] i i e |G

Fig. 7-1 Display scale change according to the [ZOOM] switch
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NOTE

® If the setting for the display scale center wavelength (<ZOOM CENTER WL>) is
changed, the display scale start wavelength and stop wavelength (ZOOM START
WL>, <ZOOM STOP WL>) change accordingly.
* However, the display scale span (<ZOOM SPAN WL>) does not change.
[ J

If the setting for the display scale span (KZOOM SPAN WL>) is changed, the display
scale start wavelength and stop wavelength (ZOOM START WL>, <ZOOM STOP
WL>) change accordingly.
* However, the display scale center wavelength (<ZOOM CENTER WL>) does not
change.

The display scale can also be set using the ZOOM START WL> and <ZOOM STOP WL>
keys. The procedure for doing this is shown below.

@ Press the [ZOOM] switch.
@ Press the <ZOOM START WL> key to set the display scale start wavelength.
® Press the <ZOOM STOP WL> key to set the display scale stop wavelength.

NOTE

® When the display scale start wavelength (or stop wavelength) is changed, the display
scale center wavelength and span change accordingly.

* However, the display scale stop wavelength (or start wavelength) does not change.
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-4

7.1.2 Procedure for directly setting enlarged display range using mouse

With the mouse, it is even easier to directly select the enlarged display range.

EAarMDo] - Ad5319 OPTICAL SPECTRUM AMALYZER -~
: Y=ir EHES ]
ra00 . Eeer wL
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Fig. 7-2 Enlarged/Reduced Display Using Mouse
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7.1.83 Settings in 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. This
window makes it easy to check the enlarged area relative to the measured waveform. User
settings can be used to show/hide, the OVERVIEW window, and set its display position and
size.

e Changing the OVERVIEW window display position and hiding the window
The OVERVIEW window can be displayed in the lower right or lower left corner of the
screen. It is also possible to hide the OVERVIEW window.
Press the [ZOOM] switch, then press the <OVERVIEW DISPLAY> key.
Each time you press the soft key, its state changes, cycling from “R” to “OFF” to “L”,
and then back to “R”.
The initial setting is “R”. (@ Table 8-24: Parameter Default Value for Each Function)

e Changing the size of the OVERVIEW window
Press the [ZOOM] switch, then press the <OVERVIEW SIZE> key repeatedly to select the
desired size for the OVERVIEW window.

Each time you press the soft key, its state changes, altering between “LARGE” and

“SMALL”.
The initial setting is “LARGE”.(#  Table 8-24: Parameter Default Value for Each
Function)
<7 (R6319 OPTICAL SPECTRUM ANALYZER ~~ 2003 Jan 13 19:03
v B V-¥n: & [¥] [ B | (7oom
VARE L e JELE] [ cENTER WL
g%g%g DiFLR ek | b 1552, 784mm
Tohee EEE | e
CMEAS COMDITIOMN: ‘ Sl NE snm
sTarT: 1542, 5BANM sTop: 1563, 5PANm cenTer: 1553, 5AANM spar: 2@, @nm .
T 10, @aeo res: [@ 1@0rm  sews:[HIGHL | ave:[ 1] swec:[[B@RL (MR Zoom
. T T T T T f i ‘ i START L
: : : : : : : : : 1551, 484rm
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 TOOM
STORP LWL
1554, @34rm
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+Z00M CTR
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1C6T _25d)rm N /o TEBE B

]l el £
Fig. 7-3 Screen display when <OVERVIEW DISPLAY> is set to “L.” and <OVERVIEW SIZE> is set to “SMALL”
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7.1.4 Mouse actions in the OVERVIEW window

The mouse can be used to change the display scale settings through the OVERVIEW
window.

The available actions that can be performed by dragging vary depending on the shape of
the mouse pointer in the OVERVIEW window.

e If the mouse pointer is a hand (%)

When the mouse pointer is in the zoom area of the OVERVIEW window, its shape changes
to a hand (1%).

The mouse pointer can be dragged in this condition to change the display scale center

wavelength (center frequency).

e If the mouse pointer is a plus sign (+)

When the mouse pointer is outside the zoom area of the OVERVIEW window, its shape
changes to a plus sign (+).

The mouse pointer can be dragged in the OVERVIEW window in this condition to easily
specify a new zoom area for the measurement scale, even when an enlarged or reduced
waveform is displayed.

(This function is the same as the procedure described in subsection “7.1.2 Enlarged/reduced

display using the mouse”.)

e If the mouse pointer is a double-arrow sign (1)

When the mouse pointer is located on the zoom area display line of the OVERVIEW window,
its shape changes to a double-arrow sign ([).

The mouse pointer can be dragged in this condition to easily change the display start

wavelength or display stop wavelength.

When the mouse pointer is a hand (%) and is
used to drag the zoom area box, the zoom
area can be moved to the left or right.

The waveform display area is scrolled in real
time in conjunction with the movement of the
zoom area on the OVERVIEW window.

mme o 1554, JHR|rm

20T | [20T] [Swe] [Ewe =
[E=

Fig. 7-4 Mouse actions in the OVERVIEW window
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7.1.5 Power measurement function in zoom area

Totalized power between display scales can be calculated using this function. (# See
subsection 5.3.5 Various types of analysis)

This function is effective for purposes such as ASE evaluation on optical amplifiers.

The measurement procedure is described below.
D  Set the totalized power range you want to measure to the display scale.

(®# See subsections 7.1.1 “Setting display conditions using the panel keys” and 7.1.2

“Procedure for directly setting enlarged display range using mouse”)
@  Press the [MARKER] switch.
@ Press the <MORE 1/3> key and <MORE 2/3> key.

@  Set the <SEARCH/ANA ZOOM AREA> key to ON.

NOTE

® When the zoom area search function is enabled, %Eﬁ is highlighted at the bottom of
the display area.

®  Press the [ANALYSIS] switch.

©®  Press the <ANALYSIS 1> key, then select the <POWER> key.

2/ BEG319 OPTICAL SPECTRUM ANALYZER ~~ 2@@3 Jan 13 16:34
CPOWER ARALTSISY AT | EAEES DSE) SPEC WIDTH
Power:  5.16dBm (3. 281m) S

CFFSET: B.PadB

TMEAS COMNDITIONS
sTarT: 1543, 5AANM stop: 1563. 5B@Anm center: 1553 . 5AANM spen: 20, Anm |

18.9

10, Qe res: [{L10@rm  sens: [HIGHL avei 1] swel:[TOEALFERLY ANALYSIS =

EDFA-1F]

AMNALTYEIS

EXECUTE
POLER]

' ' B ' ‘ o | SPEC WIDTH

: : : : 1 : : : : THRESH
3.1 L i

: : : : : H H H ] CeRAMETER
SETTING
SWITCH
D1sPlaY
TRACERTABLE

Power analysis is performed in the

Zoom area range.

| EERRERAT IR I """" AT
i . AMNALYYS IS
_____________________________ = o
Y, NS R N NN N S S
: : : : : : : . |
-109.1
(1551, 434 rm 1552, T8d)rm [@.28rmo [EodEegrm [PRE 172 J

Fig. 7-5 Screen for executing power measurement between zoom areas

When you press this key, analysis is executed between the display scales. The totalized
power is calculated and displayed in the data area. If the <SEARCH/ANA ZOOM AREA>

key is OFF, power is calculated over the entire range of the measurement scale.
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Fig. 7-6 Analysis range when the line marker search function and zoom area search function are both ON

7-8

/\ Caution

If the line marker search function and the zoom area search function are enabled at
the same time, the analysis range will be the overlapping range between the line
markers and in the zoom area. (# See Fig. 7-6, "Analysis range when the line marker
search function and zoom area search function are both ON")
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Chapter 7 Useful Functions 7.2 Trace function

7.2 Trace function

A trace shows a waveform and measurement conditions. The unit 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 Waveform data are written during sweeping.
+FIX mode Fixes the data; does not write waveform data.
MAX/MIN HOLD mode Writes the maximum/minimum values in the waveform data

during each sweep.

‘ROLL AVG mode Writes the rolling average value of the waveform data during each
sweep.
-CALCULATE mode Writes the results of calculations performed between data from

different traces.

The trace mode setting procedure is shown below.
® Press the [TRACE] switch
@ Press the <ACTIVE TRACE> soft key to set, as the active trace, the trace in which the mode
setting is to be changed.
©) Press the key corresponding to the mode you want to set.
( Press one of the following keys: <WRITE>, <FIX> <HOLD>, <ROLL AVG>,
<CALCULATE>.)

7.2.1 WRITE mode

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”.

7.2.2 FIX mode

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”. 7
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7.2.83 Maximum/minimum value detection mode (MAX/MIN HOLD mode)
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.

Note that the <NOISE MASK> setting applies when a waveform is displayed, and is not
affected when a maximum or minimum value is detected.

The trace display at the side of the data area appears as “MAX HOLD” or “MIN HOLD”.
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7.2.4 Rolling average mode (ROLL AVG mode)

When a trace is set to ROLL AVG mode, 