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No. ESIO0

Safety Summary

To ensure thorough undersianding of all [unctions and to cnsure efficient use of this instrument, please read the
manual carefully before using, Note that Advantest bears absolutely no responsibility for the result of operations
caused due to incorrect or inappropriate use of this instrument.

Il the equipment is used in a manner not specilied by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels are applied to Advantest products in locations where specific dangers exist. Pay
carclul atiention Lo these labels during handling. Do not remove or Lear these labels. 11 you have

any questions regarding warning labels, please ask your nearest Advantest dealer. Our address
and phone number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage 10 property including the product.

« Basic Precautions

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

» Use a power cable rated for the voltage in question. Be sure however (o use a power cable
conforming Lo salety standards of your nation when using a product overscas.

*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it oul by gripping the plug. Do not pull on the power cable itsell. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

« Connect the power cable 1o a power outlet thal is connected o a protected ground lerminal.
Grounding will be defeated it you use an extension cord which does not include a protected
ground terminal.

* Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure o the product. Al-
s0, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

+  When the product has ventilation outlets, do not stick or drop metal or easily tlammable ob-
jeels into the ventilation oullets.

*  When using the product on a cart, [ix it with belts o avoid its drop.

+  When connecting the product to peripheral equipment, turn the power off.

e Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an ilem where there is a danger of scrious personal injury (death or seri-
ous injury),

WARNING: Indicates an itemn relating to personal safety or health,

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing Lo a restriction on operation.

* Safety Marks on the Product

The following satety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ . Protective ground (earth) terminal.
% . DANGER - High voltage.

&: CAUTION - Risk of clectric shock.

* Replacing Parts with Limited Life

Safety-2

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the pertor-
mance and function ol the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a parl replacement, please contact the Advantest
sales office for servicing.

Each product may use parts with limited life.
For more information, refer (o the section in this document where the parts with limited life are
described.
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Main Parts with Limited Life

Part name Life
Unit power supply 5 years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup ballery 5 years

* Hard Disk Mounted Products

The operational warnings are listed below.

Do not move, shock and vibrate the product while the power is turned on,
Reading or writing data in the hard disk unit is performed with the memory disk turning at a
high speed. 1L is a very delicate process.

Store and operalte the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.

An arca [ree [rom moisiure, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited lile span which depends on the operational conditions. Note that there is no
guarantee for any loss of data,

* Precautions when Disposing of this Instrument

When disposing of harmful substances, be sure dispose of them properly with abiding by the
stale-provided law.

Harmful substances: (1) PCB {polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other
Ttems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arscnic {excluding lead in sol-
der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an arca which satisfics the [ollowing conditions:
* Anarea [ree [rom corrosive gas
* An area away [rom dircel sunlight
* A dust-lree arca
* Anarca [ree [rom vibrations

+  Altitude of up o 2000 m

Direct sunlight :

e
CCorrosive
=Gy

I N N N N PN O PN N

Vibration

Figure-1 Environmental Conditions

«  Operating position

A clear space of 10 centimeters or more [77  The instrument must be used in a hor-
must be kept around the air vents. izontal position,

A couoling lan, which prevents the in-
ternal temperature from rising, is
equipped with the instrument.

The air vents on the case must be un-

blocked.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a verlical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

+ The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.
Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443

Pollution Degree 2
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Types of Power Cable

Replace any references Lo the power cable type, according (o the [ollowing table, with the appropriale power cable
type for your country.

. . Rating, color Model number
Plug conliguration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A1412
Material Safety Law
UL: United States ol America 125Val7A Straight:  A01403
Black (Option 95)
' CSA: Canada 2 m (6 1t} Angled: A01413
CEE: Europe 250 Vato6 A Straight:  A01404
DEMKO: Denmark Gray (Oplion 96)
NEMKO: Norway 2 m (6 ft) Angled: A(414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Ausiria
FIMKO:  Finland
SEMK(: Sweden
SEV: Switzerland 250 Vato6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: AQ1415
SAA: Australia, New Zealand 250Vat6 A Straight:  A01406
Gray (Option 98)
@m® 2 m (6 ft) Angled: -
BS: United Kingdom 250 Val6 A Straight:  A01407
Black (Option 99)
% 2 m (6 1t) Angled:  A01417
[
CCC:China 250Vat 10 A Straight:  A114009
Black (Option 94)
2 m (6 ft) Angled: AT14109
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(28384 Optcal Spectrum Analyzer Operation Manual

PREFACE

This manual provides the information necessary to check functionality, operate and program the Q8384 Optical
Spectrum Analyzer Operation. Be sure to read this manual carefully in order to use the Optical Spectrum Ana-
lyzer safely.

*  Organization of this manual
This manual consists of the following chapters:

Safety Summary To use the analyzer safely, be sure to
read this manual first.

1. Introduction Includes a description of the Optical
+ Product Description Spectrum Analyzer and its” parts
+ Standard Accessories and Power Cable Options | along with information on its” oper-
« Operating Environment ating environment and how to per-
+ Operation Check form a system checkout.

* Setting the Print Paper
¢ Cleaning, Storing and Transporting

2. Operation Describes the names and the func-
+ Controls and Connectors on the Front and Rear | tions of each part on the panels. You
Panels can leamn the basic operation of the
= Screen Annotation Optical Spectrum Analyzer through
+ Basic Operation the examples shown in this chapter.

+ Measurement Examples
» Expanded Functions

3. Reference Shows a list of operation keys, and
+ Menu Index describes the function of each key.
« Menu Map
+ Functional Description

4. Remote Control Gives an outline of the GPIB inter-
« GPIB face, and how to connect and set

them up. Also included are a list of
commands necessary for program-
ming and using the program exam-

ples.
5. Technical Notes Describes the principle of operation
+ Technical Notes necessary for taking measurements
« Operation Principle more accurately.
+ Block Diagram
6. Specifications Shows the specifications of the Opti-
cal Spectrum Analyzer.
Appendix Terminology related to the Optical
* Glossary Spectrum Analyzer is explained in

this section.
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Preface

« Key notations in this manual
Typeface conventions used in this manual.

Panel keys: In bold type Example: MAG, SYSTEM

Soft keys: In bold and italic type Example: CENTER, PRESET
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1.1

1.1 Product Qverview

INTRODUCTION

This chapter provides the following information:

Product description

A list of standard accessories and power cable options

Operating environment

How to verify that the spectrum analyzer is functioning properly

How to set the print paper

How to clean, store, and transport the spectium analyzer

Product Overview

The Q8384 is an optical spectrum analyzer of the spread spectral method using the diffraction grating mono-
chromator,

The features of the optical spectrum analyzer are as follows:

(1

(2)

(3)

4

5)

(6)

Performance compliant with optical communication devices such as EDFA, AWG and the fiber
grating.

*  Wavelength resolution: 10 pm or higher
»  Wide dynamic range: 60 dB or more
« High wavelength accuracy: 20 pm

+ Polarization dependency: £0.05dB

WDM analysis function

Using the EDFA analysis function (with WDM) and the relationships between wavelengths and lev-
els are easily observed by displaying a list of wavelengths.

Optical connectors that can be replaced by the user

Users can easily replace optical connector types FC, SC and ST.

Operability and a large-size color LCD

Measurements are taken easier than earlier models by use of operability-minded panel key arrange-
ment and soft menus, In addition, the display is now of an 8.4-inch high-intensity TFT color LCD
to offer you more visibility.

Printer output

A high-speed thermo-sensitive printer is equipped as standard to output the screen data. Further-
more, the optical spectrum analyzer is equipped with a port which is used for a printer format ESC/
P, ESC/P-R or PCL.

3.5-inch floppy disk drive

This drive is used to save measurement data and set conditions. The measurement data is saved in
text format, This data, however, can be saved in bitmap format as screen image so that you can ana-
lyze it or make reports on an external computer.

1-1
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1.2 Accessories, Option and Limited-life Part

1.2

1.2.1

Accessories, Option and Limited-life Part

The standard accessories shipped with the spectrum analyzer are listed in Table 1-1, The option, the acces-
sories separately sold, and the parts with limited-life are listed in Tables 1-2, 1-3 and 1-4, respectively. If any
of the accessories are damaged or missing or. to order additional accessories, contact a sales representative.

Standard Accessories

Table 1-1 Standard Accessories List

Accessory Name Model Numher Quantity Remarks
Power cable A01402 1 *]
Power fuse EAWK3.15A 1 3.15A (including the fuse holder)
Print paper A09075 *2 1 Thermal paper with 114 mm wide, 1 roll
3.5-inch floppy disk --- 1 2HD
Operation Manual EQ8384 1 English version

*]1: The cable supplied with the optical spectrum analyzer depends on what type (specified by model num-

ber above) was ordered when the optical spectrum analyzer was purchased.
There are 11 types of power cable available (see Table 1-5).

To order another power cable, contact a sales representative. When ordering, refer to power cables by

their option number or model number.

#2: You can order in boxes {each box contains five rolls) by specifying this code.

1.2.2  Option and Accessories

1.2.3

1-2

Table 1-2 Option

Accessory Name

Model Number

Remarks

Light source used for calibration

Option 25

Factory option

Table 1-3 Accessories (Sold Separately)

Accessory Name

Model Number

Remarks

SC connector A08162 Optical connector
ST connector A08163 Optical connector
FC connector AD8161 Optical connector

Limited-life Part

The fan filter should be replaced when it becomes clogged with dirt and cannot be cleaned well, or when
it is broken, Tt you need a replacement filter, contact your sales representative or the nearest ADVANTEST

sales office.

Table 1-4 Limited-life Part

Accessory Name

Model Number

Remarks

Fan filter

YEE-002124

Comes with the plastic guard.
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1.2.3 Limited-life Part

Table 1-5 Power Cable Options

. . Rating, color Model number
Plug configuration Standards and Tength (Option number)

J1S: Japan 125V at7 A Straight:  A01402
Black

Law on Electrical Appliances 2 m (6 ft) Angled:  A01412

UL: United States of America 125V at7A Straight:  A01403
Black (Option 95)

CSA: Canada 2m (61t Angled:  A01413

CEE: Europe 250 vat6 A Straight:  A01404

DEMKQ: Denmark Gray (Option 96)

NEMKO: Norway 2 m (6 1) Angled:  A01414

VDE: Germany

KEMA:  The Netherlands

CEBEC: Belgium

OVE: Austria

FIMKO:  Finland

SEMKQO: Sweden

SEV: Switzerland 250 Vate A Straight:  A01405
Gray {Option 97)
2 m (6 ft) Angled:  A01415

SAA: Australia, New Zealand 250V at6 A Straight;  A01406
Gray (Option 98)
2 m (6 ft) Angled:  --—--—---

BS: United Kingdom 250 Vat6 A Straight:  A01407
Black {Option 99)
2 m (6 ft) Angled:  AQ1417
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1.3 Operating Environment

1.3 Operating Environment

This section describes the environmental conditions and power requirements necessary to use the optical

spectrum analyzer.

1.3.1

Environmental Conditions

The Q8384 should be only be used in an area which satisties the following conditions:

Ambient temperature: 10 °C to +40 °C {operating temperature)
Relative humdity: 85% or less (without condensation)

An area free from corrosive gas

An area away from direct sunlight

A dust-free area

An area free from vibrations

A low noise area

Although the Q8384 has been designed to withstand a certain amount of noise riding on the AC power
line, it should be used in an area of low noise. Use a noise cut filter when ambient noise is unavoidable,
Installation position

The Q8384 has an exhaust cooling fan on the rear panel. Never block the area of this fan since the re-
sulting internal temperature rise will affect measurement accuracy. In addition, use this instrument in
a horizontal position at a maximum angle of 10 °, or the measurement may be inaccurate.

Direct sunlight

4
o © 4 6o

o &
P .

> Dust

C Corrosive
(A
P e P P P u Line Filter

Vihration T

«  Use a noise cut filter when there is a large
amount of noise riding on the power line.

+  Avoid operation in the following areas.

Front

* Do not use the analyzer upright turned the .
rear panel side down.

Keep the rear panel 10 centimeters away
from the wall

Figure 1-1 Operating Environment
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1.3.2 Power Requirements

The Q8384 can be used safely under the following conditions:
+ Altitude: 2000 m maximum above the sea level
+ Installation category 11

+ Pollution degree 2

1.3.2 Power Requirements

The power supply specifications of the optical spectrum analyzer are listed in Table 1-6.

Table 1-6 Power Supply Specifications

100 VAC Operation | 200 VAC Operation Remarks
Input voliage range 90Viw 132V 198 V10250V Automatically switches
between input levels of
Ffeqllency raﬂge 48 Hz to 66 Hz ]00 VAC and 200 VAC
Power consumption 220 VA or below

CAUTION: To prevent damage, operate the optical spectrum analyzer within the specified input volftage and
Jrequency ranges.

1-5
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1.3.3 Power Fuse

1.3.3 Power Fuse
The power fuse is placed in the fuse holder which is mounted on the rear panel. A spare fuse is located in

the fuse holder.

To check or replace the power fuse, nse the following procedure:
1. Press the POWER switch to the OFF position.

2. Disconnect the power cable from the AC power supply.

3. Remove the fuse holder on the rear panel.

4. Check (and replace if necessary) the power fuse and put it back in the fuse holder.

Fuse holder

Pull out the fuse holder
using a slotted head screwdriver.

Check (and replace if necessary)
the power fuse and put it back

into the fuse holder.
ﬁ Fuse (T3.15A compliant)
Spare fuse attached to the

Fuse holder fuse holder.

Figure 1-2 Replacing the Power Fuse
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1.3.4 Power Cable

1.3.4 Power Cable

CAUTION.

1. Useapower cable rated for the voltage in question. Be sure however to use a power cable conforming to safety
standards of your nation when using a product overseas (See Table 1-5).

2. Besure to plug the power cable into an elecirical outlet which has a safety ground terminal, Grounding will
be defeated if you use an extension cord which dose not include a safety ground ferminal.

3. Turn the POWER switch (on the front panel) off prior to connecting the power cable.

To AC power outlet Ground pin

3-pin power cable

Figure 1-3 Power Cable
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1.4 System Checkout

1.4 System Checkout

1-8

This section describes the Self Test which must be performed when operating the optical spectrum analyzer
for the first time. Follow the procedure below:

1.

2.

Make sure that the POWER switch on the front pangl is in the OFF position.

Connect the power cable provided to the AC power supply connector on the rear
panel.

CAUTION: To preveni dumage, operate the optical spectrum analyzer within spec-
ified input voltage and frequency ranges.

Connect the power cable to the outlet.

Press the POWER switch to the ON position.

The Q8384 performs the self-diagnostics for a few seconds. When the self-diag-
nostics is complete, the self-test is then automatically started and the results will
be displayed in sequence.

CAUTION: Countact ADVANTEST for repair when the self test fails. Refer fo the
addresses ai the end of this manwal,

The initial checkout is now complete, and the measurement screen is displaved.
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1.5 Setting the Print Paper

1.5  Setting the Print Paper

Mount the paper in the internal printer as illustrated on the rear of the printer cover,

Set the head up lever to the open position.
Load the roll paper in the holder with the outside of the paper roll down.

Set up the paper as shown in the following figure.

NOTE: Be sure to insert the paper from the upper slit. The prinfer does not operate
even if the paper is inserted into the lower slit.

Printer cover
Head up lever / T

/i
2 Nt Print paper

The printer does not
operate if the paper
1s inserted into this slit.

Figure 1-4 Setting the Print Paper
Set the head up lever to the close position.

Press the FEED key on the front panel and check whether the paper is correctly
installed. Return to the step 1 if the paper is not correctly installed.

Printer paper:  A09075 (Order No.)
5 rolls/box (Order unit: 1 box)
Thermosensitive paper length : 30 m
Paper width ¢ 114 mm

CAUTION: Use anly the specified paper.

1-9
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1.6 Cleaning, Storing and Transporting the Q8384 Optical Spectrum Analyzer

1.6 Cleaning, Storing and Transporting the Q8384 Optical Spectrum Analyzer

1.6.1

1.6.2

Cleaning

Remove dust from the outside of the optical spectrum analyzer by wiping or brushing the surface with a
soft cloth or small brush. Use a brush to remove dust from around the panel keys. Hardened dirt can be
removed by using a cloth which has been dampened in water containing a mild detergent.

CAUTION:
1. Do not allow water to get inside the opfical spectrum analyzer.
2. Do not use organic cleaning solvents, such as benzene, toluene, xylene, acetone or similar compounds, since
these solvents may damage the plastic parts,
3. Do not use abrasive cleaners.
+ (Cleaning the Display Filter
Normally cleaning the display filter from the front should be sufficient. However, if necessary, the fil-
ter itself can be detached from the optical spectrum analyzer by removing the two screws on the front.
Clean the backside of the filter with a soft cloth.
CAUTION: Do not touch the LCD display with your finger when the filter has been removed.
+ Cleaning the optical input connectors
The optical input section of the Q8384 is easy to clean because of the replaceable adapter used. The
optical input section is accessible when you remove the adapter.
Clean the tip with alcohol.
NOTE:  Measurement may be inaccurate when the instrument is used with the input section dirty.
* Cleaning the fan filter
The fan filter collects dirt particles from the air over time. When the filter gets dirty, remove the plastic
guard and remove the dirt from the filter by hand.
Storing

Store the optical spectrum analyzer in an area which has a temperatare from - 10 °C to +50 °C. Tf you plan
to store the optical spectrum analyzer for a long period (more than 90 days), put the optical spectrum an-
alyzer in a vapor-barrier bag with a drying agent and store the optical spectrum analyzer in a dust-free lo-
cation out of direct sunlight.
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1.6.3

1.6.3 Replacing and Cleaning the Optical-Connector Adapter of Q8384

Replacing and Cleaning the Optical-Connector Adapter of (8384

The light input part is a high precision part. Tt must be handled with extreme caution,

CAUTION:

1. The fiber tip of the light input part requires frequent cleaning. Dirt or dust may damage the fiber of the light
input part. For the operafion and cleaning method of the part, refer to section (1).

2. The optical connector adapter is fragile and has a limited life span. Under certain operational conditions,

the split sleeve inside of the optical connector adapter can become damaged. To replace of the damaged
sleeves, refer to section (2).

{13 Operaticn and Cleaning Methods for the Light Input Part

Always make sure the light input part of the analyzer is clean and the optical fiber connector is
plugged in correctly.

1. Remove the adapter ring by turning it counterclockwise (refer to Figure 1-5).

2. Remove the optical connector adapter by pulling it out slowly (refer to Figure 1-
5 "Light Input Part Structure").

3. Clean the fiber tip of the light input part with alcohol. Clean the fiber tip used to
input the light as well.

CAUTION:

L. Operating the light input part when it’s dirty or the fiber key slot of the input light is not completely in
contact with the (8384 light input part may cause an error in the measurement resulf.

2. Operating with a dirty light input part harms the ferrule surface.

3. The fiber in the light input part may be damaged if a large optical light power is released when the light
input part is dirty or while the fiber key slot of the light input part is not aligned correctly with the
adapter key slot. If it is damaged, replacement of the fiber part is required.
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1.6.3 Replacing and Cleaning the Optical-Connector Adapter of Q8384

(2)  Operational Care and Replacement Methods for the Optical Connector Adapter

When inserting the light fiber connector into the light input part or taking it out, move slowly and
carefully, making sure the connector is kept straight.

CAUTION: The separating sleeve inside of the connector is made of Zirconium (fine ceramics) and may
be damaged if the light fiber connector is bent and is not straightened before insertion or if
the connector is twisted while it is heing taken out.

The optical connector is a consumable part and has a limited life span. Tf it becomes damaged, pur-
chase an accessory kit for the optical connector adapter and replace the part by removing the optical
connector adapter in the same manner used when cleaning it.

To replace the optical connector adapter only, use the following procedures.
1. Remove the screws located on the upper left and lower right {opposite corners)
2. Replace with a new optical connector adapter (i.e. FC-FC, SC-FC, ST-FC). In

order to conserve the performance of the adapter, using a optical connector
adapter with the separating sleeve made of zirconium is recommended.

SC-type optical connector adapter
(Standard accessory) (A08161)

Adapter
(i.e. FC-FC, SC-FC, 8T-FC)

Fiber tip of the light input part
(Clean the tip)

Round thread SC-type and ST-type
M2 x 4 mm optical connector adapter
(A01862, ADB163)

Figure 1-5 Light Input Part Structure
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1.6.4

1.7

1.8

1.6.4 Transporting

Transporting

When you ship the optical spectrum analyzer, use the original container and packing material, Tf the orig-
inal packaging is not available, pack the optical spectrum analyzer using the following guidelines:

To allow for cushioning, use a corrugated cardboard container with inner dimensions that are at least
15 centimeters more than those of the optical spectrum analyzer.

Surround the optical spectrum analyzer with plastic sheeting to protect the finish.
Cushion the optical spectrum analyzer on all sides with packing material or plastic foam.
Seal the container with shipping tape or a heavy-duty, industrial stapler.

Be careful when carrying the optical spectrum analyzer because it is a heavy instrument.

It you are shipping the optical spectrum analyzer to a service center for service or repair, attach a tag to
the optical spectrum analyzer that shows the following information:

Owner and address
Name of a contact person at vour location
Serial number of the optical spectrum analyzer (located on the rear panel)

Description of the service requested

Warm-up time

A warm-up time of 30 minutes is required to guarantee the specified accuracy.

About Calibration

When you want to calibrate the (J8384, please contact a sales representative.

Desirable Period One vear
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2.1

2.1.1

OPERATION

This chapter describes the following.

»

-

Description on the front and rear panels
Screen annotation

Basic operation

Measurement examples

Expanded functions

Panel Description

2.1 Panel Description

This section describes the names, functions and screen annotations of the front and rear panels,

Front Panel

The panel keys and connectors are described below for each section of the front panel.

Figure 2-1 Front Panel

The tront panel consists of 10 sections as shown below,

1
2
3
4.
5.
6
7
8
9
1

LCD Display Section
FUNCTION Section
CURSOR Section
MEASURE Section
DATA Section
DISPLAY Section
DATA OUT Secton
GP-1B Section
Connector Section

0. POWER Switch/Floppy Disk Drive Section

2-1
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2.1.1 Front Panel

2.1.1.1 LCD Display Section

/ L_m -
iy
(=
I =
| =
L
)
=
w - L .
Figure 2-2 LCD Display Section
1. Liquid crystal display (LCD} Displays trace and measured data.
2. Softkeys Eight keys corresponding to the soft-menu display on the left:

pressing a soft key selects the corresponding menu item,
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2.1.1.2 FUNCTION Section

N e ke

2.1.1 Front Panel

4
/
]

)

g

e poe

)

CENTER key

SPAN key

REF LEVEL key
LEVEL SCALE key
RESOLUTION key
SWEEP MODE key
AVG key

AUTO key

()
[_‘_J

8

O

6

Figure 2-3 FUNCTION Section

Specifies the center wavelength or center frequency to be ana-
lyzed.

Specifies the wavelength span or frequency span to be ana-
lyzed, and the start and stop wavelengths or frequencies.

Specifies the reference level in display.

Selects the level axis (LIN/LOGY} and specifies the scale.
Specifies the wavelength resolution.

Specifies the sweep mode correspond to the input signal.

Specifies the number of times averaging or smoothing is per-
formed.

Executes the automatic setting functions for most suitable
wavelength/level,



(08384 Optical Spectrum Analyzer Operation Manual

2.1.1 Front Panel

2.1.1.3 CURSOR Section

2
:

Figure 2-4 CURSOR Section

1. Data knob Moves the cursor selected and continuously changes the data
set.

2. ON/OFF key Controls ON/OFF of all cursors and the cursor display mode.

3. Al key Selects display and erases wavelength cursor 1,

4. A2key Selects display and erases wavelength cursor Z.

5. L1key Selects display and erases level cursor 1.

6. L2key Selects display and erases level cursor 2.

2.1.1.4 MEASURE Section

Figure 2-5 MEASURE Section

1.  SINGLE key Executes one time sweeping.
2,  REPEAT key Repeats sweeping,
3. STOP key Stops sweeping.

2-4
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2.1.1.5 DATA Section

2.1.1 Front Panel

=

=
)

3

2

DATA J/ 4

Bloo)=
|0
()3 3|5
~OLuo0

Figure 2-6 DATA Section

1. Step keys

2. LABEL key
3. BACK SPACE key

4, Numeric keys

5. Units keys

Used to move the cursor selected and change the data set, step
by step.

Specifies the label data.
Deletes a character from the input data.

Used to enter numeric values.
There are ten number keys (0 through 9), a decimal point key
(.) and a minus key (-).

pm, THz, dBm key
Sets \um, THz or dBm.

nm, GHz, mW key
Sets nm, GHz or mW.

nm/DIV, GHz/DIV, pW key
Sets nm/DIV, GHz/DIV or uW.

dB/DIV, nW, ENTER key
Sets dB/DTV or nW,
It is also used as the ENTER key.

When you attempt to enter data containing other units, charac-

ters, or numeric values, the ENTER key can be used to confirm
the data entry.

2-5
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2.1.1 Front Panel

2.1.1.6 DISPLAY Section
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Figure 2-7 DISPLAY Section

1. NORMALIZE LOSS/TRANS key Executes measurement data normalization and measure-ment

2. APPLICATION key

3. ADVANCE key
4. CONTROL key
5. SAVE key

6. RECALL key

2-6

of loss and transparency characteristics.

Used for calculating the spectral width, notch width, and the
gain and noise figure for the EDFA (Erbium-Doped Fiber Am-
plifer) as well as for setting the WDM Analysis.

Executes a peak power monitor or limit line measurement.
Specifies the display mode (superimpose, dual-screens).
Used to save measurement data.

Used to recall set measuwrement data previously saved.
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2.1.1.7 DATA OUT Section

2.1.1 Front Panel

o]
|3}

1. DEVICE key

2. COPY key

3. FEED key

4. INSTR PRESET key
5. CAL key

2.1.1.8 GP-IB Section

1. LOCAL key

ADDRESS key
2. REMOTE lamp

CAL
3

A

4
Figure 2-8 DATA QUT Section

Specifies a device {printer, floppy disk, clock or buzzer).
Executes data out processing.

Feeds paper to the printer.

Initializes the setting modes.

Calibrates the wavelength and the level,

Figure 2-9 GP-IB Section

Specifies the local mode to make the panel keys valid (when the
REMOTE lamp is lit).
Specifies the GP-IB address (when the REMOTE lamp is off).

Lit when in the remote state.
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2.1.1 Front Panel

2.1.1.9 Connector Section

OUTPUT-1 connector

OUTPUT-2 connector

INPUT connector
EXT KEY connector

OUTPUT-2 INPUT
EE-LED F56:m A +2IdPm
2 3 4

Figure 2-10 Connector Section

Used to output the optical signal from a calibration light source
(Option). To automatically measure the wavelength, connect
the optical fiber from the OUTPUT-1 connector to the INPUT
connector.

Used to output the optical signal from a EE-LED light source
(Option).

Used to input the light source to be measured.

Used to connect a PS/2 type (MiniDING pins) keyboard.

The external keyboard is used to enter label names and file
names.

Be sure to use a keyboard with a connector which includes a
built-in ferrite core. We recommend the following keyboards:

Japanese layout, 109 key: Fujitsu FKB-8724-501
US layout, 104 key: Fujitsu FKB-8725-401

CAUTION;

To prevent damage, never attempt to apply an input whose fotal power is +23 dBm or more to the

INPUT terminal on the optical spectrum analyzer.
In addition, never attempt to apply an external optical output to the OUTPUT-T and QUTPUT-2
ferminals on the optical spectrum analyzer.

2.1.1.10 POWER Switch/Floppy Disk Drive Section

2-8
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Figure 2-11 POWER Switch and Floppy Disk Drive Section

POWER switch
Eject button
Floppy disk drive door

Access lamp

Turns power ON/OFF.
Used to eject floppy disks from the drive.
Insert floppy disks here.

Turns on when the floppy disk in the drive is being accessed.
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2.1.2 Screen Annotation

2.1.2  Screen Annotation

This section describes typical screen annotations using the power monitor as an example,

(1) Screen Annotation

5

10
25

26

24
13
17
18
20 21 23 2
Figure 2-12 Screen Annotation
1 Label display 14, Measured minimum value
2. Date 15. Measured maximum value
3 Soft key type 16.  Measured average value
4 Analysis data type 17. Measured points
5 Peak search data display 18, Measurement time
6. Number of point averages 19, Sampling indicator
7 Resolution 2(,  Measurement count setting value
8 Sampling points 21. Measurement time interval setting value
9. Sweep mode 22, Wavelength at the current peak
10.  REF level display 23, Power display
11. 1 scale of vertical 24, Status display
12, loput window 25. Number of sweep averages, or a trace
number when set to multi-trace.
13.  Analysis data type 26.  Number of smoothing points

29
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2.1.2 Screen Annotation

2-10

Table 2-1 Status Display Contents

Display Description

UNCAL This warning is displayed when the sweep width along the wavelength is smaller
than the wavelength specified by the wavelength resolution at a measurement point.
When measuring a line spectrum under the following condition. the level displayed
is lower than the actual level because the peak level cannat be detected correctly:
Wavelength resolution [nm] x (Number of sampling points - 1} < Span [nm]

RCL Indicates that the waveform was loaded from memory or from a floppy disk.

MXH The MAX HOLD function is turned on.

MNH The MIN HOLD function is turned on.

ARL The auto-reterence level function is turned on.

APC The auto-peak center function is tumed on.

SIM The superimposing function is turned on.

LOF The wavelength offset function is turned on while an offset other than 0 is being
input,

LOF The level offset function is turned on while an offset other than 0 is being input.
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2.1.3

2.1.3 Rear Panel

Rear Panel

This subsection shows the rear panel and describes its terminals and connectors.

r L

i

6
Figure 2-13 Rear Panel

1. GP-IB connector Connector for an external controller used when set to remote
control through GPIB interface.

2. PRINTER connector Connector for a printer

3. Fan Cooling fan

CAUTION: Do not block the air venis.

4.  GATED MEAS INPUT connector Connector to input a signal used for the gated measurement in
sync with the TTL-level positive pulse signal.

5.  AC power connector Connect the input power cable from the analyzer to the outlet
of the AC power source.

6. RGB connector Connector for an external monitor compatible with VGA spec-
ifications.
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2.2 Basic Operation

2.2 Basic Operation
This section describes the method of how to go through the menus and use the measurement functions.

2.2.1 Operating Menus and Entering Data

This section explains how the panel keys and soft keys are used.

(1) Selecting the menu

Tf you press a panel key, the soft menu associated with that key is displayed in the soft menu area
on the screen.

To set measurement conditions, press a panel key to select the soft menu you wish.
To make a soft menu selection, press the soft key next to the menu item,

Once the soft menu is displayed, the titles of the set items and their current settings are displayed in
the area outside the trace display section.

In addition, if there is an associated menus are also displayed (Refer to (3) Soft menu configuration).
For the items which require alphanumeric characters, the input window is displayed.
For example, the following screen will be displayed when you press CENTER.

Figure 2-14 CENTER Menu

(2) Entering data
The data in the input window can be changed using the numeric keys. step keys or data knob while
the window is displayed.
* Entering data using the numeric keys
You use the following keys to enter data: the numeric keys or the BACK SPACE. If you make

a mistake when using the numeric keys, you can use the BACK SPACE key to delete the last
digit entered. After entering the data, pressing one of the other unit keys completes the operation.

2-12
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2.2.1 Operating Menus and Entering Data

CAUTION:  Data entered with the numeric keys that is not terminated with a units terminator is aborted

when you press any panel key,

Example 1: The following example sets the reference level to -20 dBm using the numeric keys:
Press REF LEVEL, -, 2, 0 and dBm.

Entering data using the step keys
The step keys are used to enter data in a predefined step size. Press the §/ step key to decrease
the value and the /A step key to increase the value, You can enter data while looking at the input

window and the trace on the screen using the step keys. The step sizes vary depending on the
items to be set.

Example 2: The following example sets the reference level to 0 dBm using the step keys:
Press the A\ step key following Example 1. This sets the reference level to -15 dBm.
This is available when the level scale is set to 10 dB/div.
Pressing the /A step key three times sets the reference level to 0.0 dBm.

Entering data using the data knob

The data knob is used to set data in increments smaller than the step size. This is convenient
when making fine adjustments to data already entered.

Example 3: The following example sets the reference level to 10 dBm using the data knob.
Turning the data knob clockwise increases the reference level in increments of 5
dB. Continue to turn it until the active area shows a setting of 10 dBm. This is avail-
able when the level scale is set to 10 dB/div.

Turning the data knob counter clockwise decreases the reference level by 5 dB.

Removing the input window

To remove the input window, press the appropriate panel key again,

Example:  Press the CENTER key. {The input window is displayed.)
Press the CENTER key again. (The input window is removed.)

(3)  Soft menu configuration

Switching between settings on a toggle button

Press the soft key under the soft menu with switching capability to toggle between settings for
ON/OFF, LIN/L.OG and similar switches each time you press the soft key.

Main menu and sub menu

Menus consist of the main menu and associated submenus. When PREVIOUS MENU is select-
ed in the submenu, the screen display returns to the main menu.

If OFF is selected in the submenu, the current function is disabled and the screen display returns
to the main menu.

In addition, there are some soft keys with which you can switch the setting each time you press
them.

Submenu

When a submenu item 1s displayed in lower-case characters, this indicates that there is another
submenu: pressing this key again displays next level.

2-13
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2.2.2 Light Spectrum Measurement

2.2.2

Light Spectrum Measurement

This section explains how to take a light source measurement for a 1.55Um multi mode laser diode as an
example of a typical measurement.

Power on

NOTE: To take accurate measurements, use the analyzer within the specified temperature
range, and wait at least 30 minutes after turning on the power before performing
the Calibrations. In this exercise example, the warm-up and calibration are omif-
ted.

1. Check to see if the POWER switch (on the front panel) is turned off.

2. Connect the power cable provided to the AC power supply connector on the rear
panel.

CAUTION: To avoid damage to the analyzer, operate the analyzer within the spec-
ified input voltage and frequency ranges.

3. Connect the power cable to the outlet.

4. Tum on the POWER switch (on the front panel}.
When the self-diagnostics has completed, the self-test is started.

-

Figure 2-15 Self-test Screen

When the self-test has completed. the measurement screen is displayed

NOTE:  The screen displayved after the power is turned on may differ from the one
shown here depending on the current settings.
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2.2.2 Light Spectrum Measurement

Initialization
This resets the current settings to the initial settings.
1.  Press INSTR PRESET.
The INSTR PRESET menu is displayed.
A
Figure 2-16 INSTR PRESET Menu
2. Press PRESET.
The initial settings are displayed.
Setup

Connect the light signal to the optical spectrum analyzer.

3. Connect the optical fiber cable from the output connector of light source to the
optical spectrum analyzer INPUT connector.

Q8384

Light source

s=oool L

Figure 2-17 Light Spectrum Measurement
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2.2.2 Light Spectrum Measurement

Setting the measurement conditions

This changes the analyzer settings so that the input signal is displayed more clearly.

4. Press CENTER.
An input window is displayed.

R

11150 . 000nm

Figure 2-18 Input Window

5. Press1,. 5,5 and pm.
A center wavelength of 1.55 pum is set.

Figure 2-19 Setting the Center Wavelength

6. Press SPAN, 2, 0 and nm.
An analysis span of 20 nm is set.

7. Press REF LEVEL, -, 1, ¢ and dBm.
The reference level is set to -10 dBm.

2-16
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2.2.2 Light Spectrum Measurement

NOTE: The reference level is to specify the displaying level and does not affect mea-
surement data, An opfimum view Is obtained by changing the reference level
after a measurement has been taken.

8.  Press RESOLUTION and 6.1 am.
A resolution of 0.1 nm is set.

CAUTION: If a line spectrum is measured when the following condition applies,
the level displayed is lower than the actual level because the peak level
cannol be detecied correctly:

Resolution x (Number of sampling points - 1) < Span
The status of uncal is displayed on the screen when the above condition
is satisfied,

Performing the measurement

9. Press SINGLE.
A measurement is performed and the spectrum is displayed.

i

Figure 2-20 Displaying the Spectrum
Displaying the cursor
Data is read using the cursor.
10. Press ON/OFF(ON).

The cursor is displayed at the maximum peak and the wavelength of 1543,12 nm
and the level of -14.58 dBm at the cursor position are displayed in the cursor area.
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2.2.2 Light Spectrum Measurement

1543.120nn
-14.58dBn

-110.00dBm

-14.584Bn

Figure 2-21 Peak Search
Changing the center wavelength

The highest peak can be displayed in the center of the screen using the following pro-
cedure.

11. CENTER and PEAK—CENTER.
The peak wavelength becomes the center wavelength.
{The cursor position stays unchanged.}

i o
1536.240nn =110.,00dBn
=200.00dBn -110.00dBm

1536.240nn

i —200.00dBn
s :

=

Figure 2-22 Changing the Center Wavelength
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2.2.2 Light Spectrum Measurement

Setting the analysis span
A special span in the spectrum is specified as the analysis span,

12. Press ON/OFF(ON) three times.
First time;  The soft key menn changes to the CURSOR menu.
Second time: The cursor disappears.
Third time: A cursor is set to the peak.

X1 Cursor has been made active.

=14.58d8n -14.58dBn =110 .00dBm

Figure 2-23 Displaying the Cursor

13. Turn the data knob to move the X1 cursor to the left end of the span you wish to
analyze.

14. Press A2 and turn the data knob to move the X2 cursor to the right end of the span
you wish to analyze.
Z:Z-

1542, 600nm 1543 .600nm =110.00dBm
-69.28d8n =65 .07dBn =110 .00dBm

Figure 2-24 Setting the Analysis Span
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2.2.2 Light Spectrum Measurement

15. Press SPAN and CURSOR SPAN.

The span between the two X cursors becomes the analysis span.

1543.074nn

=110.00dBm

i

-14,96dBn

=110, 00dBn

Figure 2-25 Setting the Analysis Span-1

Because only part of the span is selected, only a few measurements are used for
analysis. However, the auto-panning and auto-zooming functions are used to
interpolate the measurements to change the number of measurements to the num-
ber of specified sampling points and display the interpolated measurements.

16. Press RESOLUTION and 0.01 rnm.
The resolution is set to 0.01 nm.

17. Press SINGLE.

dBn e -5, 18dBm “110. 00iEm
T L S

ey

.01nm

L

Figure 2-26 Setting the Analysis Span-2

To acquire data which is equivalent to the number of sample points specified,
measurement is performed within the range specified by the X cursors, For more
information on how to set the measurement conditions, refer to Section 2.2.12.
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2.2.3

2.2.3 Peak Power Monitor Measurement

Peak Power Monitor Measurement

This section describes the peak power monitor function of the optical spectrum analyzer using a light
source measurement of 1.55 pm multi mode laser diode as an example.

Power on
1. Turn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has been completed.
Initialization
This resets the current settings to the initial settings.
2, Press INSTR PRESET and PRESET,
The initial settings are displayed.
Setup

Connect the light signal to the optical spectrum analyzer.

3. Connect the optical fiber cable from the light source output connector to the opti-
cal spectrum analyzer INPUT connector.

Q8384

o Light source

o——= 0006 @ O

Figure 2-27 Peak Power Monitor Measurement

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4. Press CENTER, 1, .. 5, 5 and pm.
A center wavelength of 1.55 Wm is set.

5. Press SPAN, 2, 0 and nm.
An analysis span of 20 nm is set.

6. Press REF LEVEL, -, 1, {# and dBm.
The reference level is set to -10 dBm.

7. Press RESOLUTION and 4.1 nm.
A resolution of 0.1 nm is set.
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2.2.3 Peak Power Monitor Measurement

2-22

Press SINGLE.
A sweep is performed and the resulting spectrum is displayed.

Figure 2-28 Displaying the Spectrum

Starting the peak power monitor

The targeted peak is displayed in the center of the screen.

1.

CENTER and PEAK—>CENTER.

The peak wavelength becomes the center wavelength,

The peak power monitor vses the previous conditions made before toggling the
peak power monitor to ON.

Press ADVANCE and peak power-mon.
The screen display is changed to the peak power monitor.

Press INTERVAL TIME, 1 and ENTER.
Time-varying characteristic is measured in increments of 1 seconds.

Press SAMPLING POINT, 5,1 and ENTER.
Sets the optical spectrum analyzer to perform the measurement 51 times,

Press SINGLE.
Starts the peak power monitor measurement,
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2.2.3 Peak Power Monitor Measurement

Figure 2-29 Displaying Input Light Changes in Time

CAUTION:;

The peak power monitor function measures the spectrum internally
and displays the peak level.

The span, the resolution and the number of sampling points that were
used immediately hefore the peak power mounitor was started are used
as the measurement conditions.

As a result, to make the interval time shorter, set the values used imme-
diately before the peak power monilor was started to smaller values.

CAUTION:

When the span is set to 20 s or more (when the number of sample
points is 501) and peak powers are monitored, the measurement time
may exceed the set time interval, If this eccurs, an error message
“INTERVAL TIME 18 TOO SHORT” is displayed and measurements
displayed do not match the time scale.

Muake the fime interval longer,
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2.2.4 Alignment

224 Alignment

This tunction adjusts the optical axis of the monochromator used with the optical spectrum analyzer.

CAUTION: Prior to operating this instrument immediately after having transported it with fierce vibrations, or
operating this instrument in a place having abrupt temperature changes, be sure to warm up the
instrament and then perform the AUTO ALIGNMENT function in advance.

Power on
1. Turn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has heen completed.
NOTE: A minimum warm-up fime of 30 minutes is required prior to making mea-
surements.
Setup

Use the light source from either the OUTPUT-2 connector (EE-LED cutput available
as an option of this instrument} or an LI light source having a wavelength range of
1.2 to 1.65 pum.

2. Connect the SM fiber cable from the light source to the optical input connector.

Q8384

O Light source

=000} 2|

Figure 2-30 Connecting the Calibration Signal

3. Press CAL and AUTO ALIGNMENT.
The optical axis alignment starts automatically, and is completed in approxi-
mately 30 seconds with a message indicating that the alignment has been com-
pleted is then displayed.
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2.2.4 Alignment

o

Figure 2-31 Alignment Execution Message
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2.2.5 Calibration

2.2.5

2-26

Calibration
This section describes how to calibrate the instrument to keep the wavelength accuracy.

To make measurements accurately, use the optical spectrum analyzer at temperatures within the specified
range.
Allow at least 30 minutes for the analyzer to warm up before performing a calibration.

There are two types of calibration for the optical spectrum analyzer,

{(a} Calibration using the built-in light source (Option}
{b) Calibration using an external light source

(a) Calibration vsing the built-in light source (Option}
Power on

1. Tumn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has been completed.

Initialization
This resets the current settings to the initial settings.
2. Press INSTR PRESET and PRESET.
The initial settings are read.
Allow at least 30 minutes for the analyzer to warm up before performing a cali-
bration.
Setup

Connect the calibration signal to the optical spectrum analyzer.

3. Connect the optical fiber cable from the OUTPUT-1 connector to the INPUT
connector.

Q8384

o—= QOQ

Figure 2-32 Connecting the Calibration Signal
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2.2.5 Calibration

Executing the calibration operation

4,  Press CAL, CAL A (Int.) and EXECUTE.
A message is displayed and shows that calibration is in progress as shown below.
About 90 seconds later, another message indicating that calibration is finished is
displayed.

Figure 2-33 Calibration Execution Message
(by Calibration using an external light source

Power on

1. Turn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has been completed.

Initialization
This resets the current settings to the initial settings.

2.  Press INSTR PRESET and PRESET.
The initial settings are read.
Allow at least 30 minutes for the analyzer to warm up before performing a cali-
bration.

Connecting the calibration signal
3. Connect the single mode optical fiber cable from the external calibration light

source to the optical spectrum analyzer INPUT connector,
Use a laser caused by single wavelength oscillation as the light source.
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2.2.5 Calibration

Q8384

Calibration
O Light source

o— 000G @ O

Figure 2-34 Connecting the Calibration Signal

4. Change the settings so that an external calibration light source spectrum can be
displayed, and then measure the spectrum.

Executing the calibration operation

5. Press CAL and CAL A (Ext.).
The input window is displayed.

6. Enter the wavelength of the calibration light source.

Perform a calibration so that the light source peak wavelength matches the wavelength
entered from the input window,

7. Press CAL and EXECUTE.
A message is displayed and shows that calibration is in progress as shown below.
About 20 seconds later, another message indicating that calibration is finished is
displayed.

e

i

Figure 2-35 Calibration Execution Message
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2.2.6

2.2.6 Measuring the Transmission-wavelength (or Loss-wavelength) Characteristics

Measuring the Transmission-wavelength (or Loss-wavelength) Characteristics

The NORMALIZE (LOSS/TRANS) function is used to display measurement data after it has been nor-
malized with the data in reference memory or the spectrum maximum value.

This function is useful for measuring transmission-wavelength and loss-wavelength characteristics of
parts such as optical fibers and optical filters after the output from QUTPUT-2 (on the optical spectrum
analyzer) or a white light source has been connected to the input terminal (on the optical spectrum analyz-
er}.

This section describes how to measure the transmission-wavelength (or loss-wavelength) characteristics
of DUTs.

Power on

1. Turn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has heen completed.

Initialization
This resets the current settings to the initial settings.

2.  Press INSTR PRESET and PRESET.
The initial settings are displayed.

Saving the normalization data

3. Connect the SM optical fiber from the white light source OUTPUT connector to
the optical spectrum analyzer INPUT connector.

Q8384
White

O Light source

o—— OOG‘Qﬂ}P@O

Figure 2-36 Connecting the White Light Source

This changes the analyzer settings so that the characteristics of a DUT may be dis-
played more clearly.

4. Press CENTER, 1, .. 5, 5 and pm.
A center wavelength of 1.55 pum is set.

5. Press SPAN, 5 and nm.
An analysis span of 5 nm is set.

6. Press SWEEP MODE and ADAPIVE.
The sweep mode is set to the adaptive mode.
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2.2.6 Measuring the Transmission-wavelength (or Loss-wavelength) Charactenstics

7. Press RESOLUTION and 6.05 nm.
A resolution of 0.05 nm is set.

8. Press SINGLE.
A sweep is performed.

9. Press NORMALIZE LOSS/TRANS and SAVE REF DATA.
The spectrum data used as the reference data is saved to the memory.

e

Figure 2-37 Saving the Reference Spectrum
Connecting a DUT

10. Replace the adapter currently connected with a DUT.

Q8384
White
O Light source
DuT
o—a QOO - O

Figure 2-38 Connecting the White Light Source
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2.2.6 Measuring the Transmission-wavelength (or Loss-wavelength) Characteristics

Measuring the loss-wavelength characteristics

11, Press SINGLE,
A sweep is performed.

12. Press NORMALIZE LOSS/TRANS and LOSS,
A waveform showing loss-wavelength characteristics (Ref. spectrum divided by
Current spectrum) is displayed.

_
Figure 2-39 Loss-wavelength Characteristics
{Zooming function with LOSS/TRANS}

Measuring the transmission-wavelength characteristics

13. Press NORMALIZE LOSS/TRANS and TRANS.
A waveform showing transmission-wavelength characteristics (Current spec-
trum divided by Ref. spectrumj is displayed.

Figure 2-40 Transmission-wavelength Characteristics
{Zooming function with LOSS/TRANS)
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2.2.6 Measuring the Transmission-wavelength (or Loss-wavelength) Charactenstics

Setting the LEVEL SCALE on the display
Adjust the level scale on the screen to easily view signals.

14. Press LEVEL SCALE, 6. and ENTER.
The level scale on the screen is set to 6 dB/Div.

Optical BPF Characteristic Analysis

15. Press APPLICATION, device, and o-bpf.
Select the O-BPF mode in the Application menu.

e e

Figure 2-41 O-BPF Analysis Mode Screen
Analysis Condition Settings

16. Press parameter.
The O-BPF PARAMETER dialog box is displayved.

L W™

b
b
b
b
b
b
b
b
b
b
b
b
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b
b
b
b
b
b
b
b
b
b

Figure 2-42 O-BPF PARAMETER Dialog Box
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2.2.6 Measuring the Transmission-wavelength (or Loss-wavelength) Characteristics

To change parameters in the dialog box, move the cursor using the arrow key menu.
Select a parameter and specify a value using the arrow keys, data kunob, or numerical

keypad.

17. Select Pass Band Threshold, and set to 1.00 dB.
18. Select GRID CH Spacing, and set to 50 GHz.
19. Select Search Area Pass, and set to 0.1 nm.

20. Select Search Area Stop, and set to (1.1 nm.

21. Press CLOSE.

The O-BPF PARAMETER dialog box is closed. O-BPF is calculated using the
changed parameters. The spectrum is displayed on the upper screen and parame-
ters indicating the filter characteristics are displayed on the lower screen. Press-
ing NEXT PAGE key displays the rest of the characteristic parameters. Pressing
PREVIOUS MENU key returns to the previous menu.

Figure 2-43 The Screen after the Calculation Using the Changed Parameters

The LOSS/TRANS function allows the same wavelengths to be used, each of which were measured
from two different measurement condition groups for CENTER and SPAN, for an operation if the
wavelength range set for reference memory is wider than the wavelength range of the current signal

spectrum.

As aresult, we recommend that a wide wavelength range of a spectrum be specified in reference
memory to avoid erasing the data in reference memory every time you change measurement condi-
tions (refer to Section 5.9, "Auto-Panning and Auto-Zooming Functions")
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2.2.7 ACPR (Adjacent Channel Leakage Power Ratio) Measurement

2,27 ACPR (Adjacent Channel Leakage Power Ratio} Measurement

Power on

1. Turn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has been completed.

Initialization
This resets the current settings to the initial settings.

2. Press INSTR PRESET and PRESET.
The initial settings are displayed.

Setup

3. Connect the optical fiber cable from the light source output connector to the opti-
cal spectrum analyzer INPUT connector.

Q8384
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Figure 2-44 Connecting the Calibration Signal

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4,  Press CENTER, 1, 5, 5, 8 and nm.
A center wavelength of 1558 nm is set,

5.  Press SPAN, 5 and nm.
An analysis span of 5 nm is set.

6. Press RESOLUTION and .05 nm.
A resolution of 0.05 nm is set.

7. Press SWEEP MODE and ADAPTIVE.
ADAPTIVE is selected in the sweep mode.

Performing the measurement

8. Press SINGLE.
A sweep is performed and the resulting spectrum is displayed.
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2.2.7 ACPR (Adjacent Channel Leakage Power Ratio) Measurement

ADAPTIVE
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Figure 2-45 Input Signal Measurement
ACPR Measurement

9. Press APPLICATION and acpr.
The signal power in the signal band, the leaked power from the signal band, and
the ACPR which indicates the ratio of leaked power to signal power are displayed
on the lower part of the screen.

s

Figure 2-46 ACPR Mode Screen



(08384 Optical Spectrum Analyzer Operation Manual

2.2.7 ACPR (Adjacent Channel Leakage Power Ratio) Measurement

2-36

Analysis Condition Settings

10.

11.

12.

Press parameter.

The ACPR parameter dialog box is displayed.

To change parameters in the dialog box, move the cursor using the arrow key
menu. Select a parameter and specify a value using the arrow keys, data knob, or
numerical keypad.
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Figure 2-47 ACPR Parameter Dialog Box

Select GRID CH Spacing, and set to 50 GHz.
Set 50 GHz for the channel spacing of GRID, which is a reference signal band-
width when ACPR is calculated.

Press CLOSE.

The ACPR parameter dialog box is closed. ACPR is calculated using the changed
parameters. The spectrum and the parameters are displayed on the upper and
lower parts of the screen, respectively.

%
%

Figure 2-48 ACPR Measurement
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2.2.8

2.2.8 Light Amplifier Characteristic Analysis

Light Amplifier Characteristic Analysis

This section describes how to measure the gain and SNR of light amplifiers used for WDM (wavelength
division multiplex) communications.

Measurement conditions: The target of the measurement is a light amplifier used for 1.55 pm WDM
(wavelength division multiplex) communications.
Use appropriate parameter values when making the measurements in the ex-
ample shown below.

Power on

1. Turn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has been completed.

Initialization
This resets the current settings to the initial settings.

2. Press INSTR PRESET and PRESET.
The initial settings are read.

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

3. Press CENTER, 1, .. 5, 5 and pum.
A center wavelength of 1.55 um is set.

4.  Press SPAN, 8 and nm.
An analysis span of 8 nm is set.

5. Press REF LEVEL, 1, 0 and dBm.
The reference level is set to 10 dBm.

6. Press RESOLUTION and &.1 nm.
A resolution of 0.1 nm 1s set,

Measuring the input signal to the light amplifier

7. Connect the optical fiber cable from the light source output connector to the opti-
cal spectrum analyzer INPUT connector.

8. Press SINGLE.
A sweep is performed and the spectrum is displayed.
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2.2.8 Light Amplifier Characteristic Analysis

Figure 2-49 Measuring the Input Signal
Saving the reference data

9.  Press APPLICATION, opt.amp and MODE SNG/WDM (WDM).
Because this procedure uses different wavelength signals, WDM is selected.

10. Press SAVE Pin—9REF DATA,
The data associated with the input to the light amplifier is saved as reference data.

Figure 2-50 Saving the Reference Data

Measuring the output signal of the light amplifier

11. Connect the optical fiber cable from the light source output connector to the light
amplifier INPUT connector.

12. Connect the optical fiber cable from the light amplifier output connector to the
optical spectrum analyzer INPUT connector.
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2.2.8 Light Amplifier Characteristic Analysis

13. Press SINGLE.
A sweep is performed. The gain and NF are calculated and the resulting spectrum
is displayed.

R

Figure 2-51 Measuring the Output Signal
Setting the analysis conditions

14. Press parameler.
The Optical AMP PARAMETER dialog box is displayed.
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Figure 2-52 Optical AMP PARAMETER Dialog Box
To change parameters in the dialog box, move the cursor using the arrow key

menu. Select a parameter and specify a value using the arrow keys, data knob, or
numerical keypad.
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2.2.8 Light Amplifier Characteristic Analysis

2-40

15.

16.

17.

Select ASE Fitting and set it to Gatuss.

The approximate expression used to calculate the ASE point becomes a Gaussian
function.

Select Masked Span and set it to 1 nm.

Select Fitting Span and set it to 2 nm.

Select Filter AA {optical receiver’s light-intercepting band when NF Select is set
to total), and set it to 3 nm.

Press NEXT PAGE.
The next page of the dialog box is displayed.

Select Pin Loss (correction value for optical amplifier input loss in the measure-
ment system}, and set it to 0 dB.

Select Pout Loss (correction value for optical amplifier output loss in the mea-
surement system), and set it to 0 dB.

For further information about step 15. to 21, above, refer to “5.4 GAIN&NF and
SNR.”
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2.2.9 WDM Light Signal Characteristic Analysis

WDM Light Signal Characteristic Analysis
This section describes how to analyze main parameters of WDM light signals.

Measurement conditions: The target of the measurement is 2 WDM light signal source which has five
channels and can generate light signals with a wavelength of 1.55 pm and an out-
put level of +10 dBm.

Use appropriate parameter values when making the measurements in the example
shown below.

Power on

1. Turn the POWER switch (on the front panel) on.
The startup screen is displayed after the self-test has been completed.

Initialization
This resets the current settings to the initial settings.

2. Press INSTR PRESET and PRESET.
The initial settings are read.

Connecting the input signal

3. Connect the optical fiber cable from the light source output connector to the opti-
cal spectrum analyzer INPUT connector.

Multi- channel
Light source
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Figure 2-53 Input Signal Connections
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Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4. Press CENTER, 1, .. 5, 5 and pm.
A center wavelength of 1.55 pum is set.
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2.2.9 WDM Light Signal Characteristic Analysis

5.  Press SPAN, 5 and nm.
An analysis span of 5 nm is set.
Set up the optical spectrum analyzer so that all channels in 4 WDM signal to be
analyzed are displayed.

6. Press REF LEVEL, +, 2, 0 and dBm,
The reference level is set to +20 dBm.

7. Press RESOLUTION and .05 nm.
A resolution of 0.05 nm 1is set.

Performing the measurement

8. Press SINGLE.
A sweep is performed and the spectrum is displayed.

Figure 2-54 Measuring the Input Signal
Analyzing the wavelengths and levels of a WDM signal.

9. Press APPLICATION, wdm and MULTI PEAK.
The wavelength. frequency, and level of each spectrum peak are displayed on the
lower part of the screen. The maximum and minimum peak levels and their CH
Nos. from the displayed spectrum peaks are displayed as the max CH Power and
min CH Power, respectively.
Channel numbers are given starting from 1 in ascending order of wavelength or
frequency.
Up to eight sets of signal data can be displayed simultaneously. If there are more
than eight sets of signal data, they can he displayed using NEXT PAGE or PRE-
VIOUS PAGE.
In addition, pressing LIST ALL displays a list over the entire screen that can con-
tain up to 24 sets of signal data.
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CAUTION: When the command SAVE is executed in LIST ALL mode, data is
saved to a floppy disk as Hst data (extension: .\WDM) in ASCH formai
so that it can be loaded into an external PC. Note that this date cannot
be reloaded into this analyzer.

i L

ST

.

Figure 2-55 Displaying Multiple Peaks

Analyzing the wavelength differences and level differences of the spectral peaks.

10. Press RELATIVE.

11.

The wavelength, wavelength intervals with adjacent peaks, difference in wave-
length with the reference peak, as well as the level and difference with the refer-
ence level of each peak in the spectrum are displayed. Spectrum of No.01 is set
as the default of the reference peak.

Furthermore, a linear approximation is conducted for the displayed peak. The
level difference between the approximated line ends and the slope of the approx-
imated line are displayed in Span Tilt dB and Span Tilt dB/nm, respectively.

Press REFERENCE. then either step key (/\ or V/).
The reference peak wavelength selection is changed accordingly.,
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2.2.9 WDM Light Signal Characteristic Analysis
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Figure 2-56 Displaying Relative Values

Analyzing the SNR

12. Press SNR.
The Pase and SNR of each spectrum peak are displayed. The maximum and min-
imum peak SNRs, and their CH Nos. from all of the displayed spectrum peaks
are displayed as the max CH SNR and min CH SNR, respectively.

i
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Figure 2-57 Displaying SNR

In this analyzer, setting the arithmetic parameter Signal Power Mode to Ypower dis-
plays the SNR which is calculated from the total power within the width set by the
Masked Span (refer to Section 5.4, "GAIN&NF and SNR"}. This mode is useful in
measuring the modulated spectrum SNR {per signal).
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2.2.10 WDM Optical Signal Measurements Using the Monitoring Function

2,210  WDM Optical Signal Measurements Using the Monitoring Function

This section describes the monitoring function that is used to automatically measure a WDM signal the
specified number of times at constant intervals.

Measurement conditions: The measurement signal used in this example is a WDM optical signal with: a
wavelength of 1,55 um band, and 12 channels.

Power on

1.  Tumn the POWER switch (on the front panel) on.
The startup screen is displayed when the self test is completed.

Initialization
This resets the current settings to the initial settings.

2. Press INSTR PRESET and PRESET.
The initial settings are read.

Connecting the input signal

3. Connect the optical fiber cable from the light source output connector to the opti-
cal spectrum analyzer INPUT connector.

Multi- channel
Light source
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Figure 2-58 WDM Signal Connections

olblo|blo

Setting the measurement conditions
This changes the analyzer settings so that the input signal is displayed more clearly.

4. Press CENTER, 1, ., 5, 5 and pm.
A center wavelength of 1.55 Wm is set.

5. Press SPAN, 1, 0 and nm.
An analysis span of 10 nm is set.
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2.2.10 WDM Optical Signal Measurements Using the Monitoring Function

6. Press REF LEVEL, 0 and dBm.
The reference level is set to 0 dBm.

7. Press RESOLUTION and 6.1 nm.
A resolution of 0.1 mumn is set.

Performing the measurement

8.  Press SINGLE,
A sweep is performed and the spectrum is displayed.

Figure 2-59 Measuring the Spectrum of a WDM Signal
Setting the measurement interval and the number of times the measurement is repeated

9. Press APPLICATION and wdm monitor.
The WDM monitor screen is displayed.

Figure 2-60 WDM Monitor Screen
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10.

11.

12.

13.

2.2.10 WDM Optical Signal Measurements Using the Monitoring Function

Press parameter.
The WDM monitor parameter dialog box is displayed.

s

Figure 2-61 WDM Dialog Box Screen

Move the input cursor to Time Interval using the arrow keys on the soft keys.

Press 1 and ENTER.
The measurement interval 1s set to 1 minute.

In the same manner, move the input cursor to Measurement Times.

Press 2, 1 and ENTER.
The number of times is set to 21.

In the same manner, move the cursor to Graph All Data.

Turn Graph All Data off, using the step keys.

The graph drawn only by the current data is displayed in the upper part of the
screen.

In the same manner, move the cursor to Nominal Level.

Press =, 1, 3 and dBm,
Nominal level is set to -13 dBm.

Press CLOSE.

This operation closes the parameter dialog box and displays the WDM monitor
screen.
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2.2.10 WDM Optical Signal Measurements Using the Monitoring Function

20. Press SINGLE.
{The REPEAT key is disabled when the instrument set to the WDM monitor
function.)
The WDM monitor measurement is started and the measurement is taken the
specified number of times.
The graph in the upper part of the screen indicates wavelength changes in the ¢ur-
rent channel optical signal along the time axis.
{The current channel is set to the first channel as the initial value.)
The wavelength measurement results for all channels are listed in absolute values
in the table.

'

T

s
Figure 2-62 WDM Monitor Measurement Screen

21. The table data is scrolled to the top along the time axis using the arrow keys.
{Pressing TBL CONT TIME/CH toggles the scroll mode between channel and
time.)

Data analysis

Measurement data can be displayed in various modes.

22. Press data mode and SNR.
The table data is now displayed as SNR for each channel, and the graph is dis-

played as the SNR changes for the current channel (along the time axis),
In this case, the vertical range of a graph is within Nominal SNR * 10 dB.
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2.2.10 WDM Optical Signal Measurements Using the Monitoring Function
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Figure 2-63 Displaying WDM Monitor SNR

23, Press LEVEL.
The table data is displayed as the signal level for each channel, and the graph is
displayed as signal level changes for the current channel (along the time axis).
In this case, the vertical range of a graph is within Nominal Level = 10 dB.

5

Figure 2-64 Displaying WDM Monitor Level

24. Press PREVIOUS MENU, absolute/relative and INITIAL.
The data is displayed as a value difference with respect to the first measurement
value for each channel in a WDM signal.
The graph is displayed in the same manner.
In this case, the vertical range of a graph is within + 10 dB.
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Figure 2-65 Displaying WDM Monitor Relative Values (INITIAL)

25. Press NOMINAL.
The data is displayed as the difference between Nominal LEVEL specified by
parameter and the signal level for each channel.
The graph is displayed in the same manner.

L

%
%

Figure 2-66 Displaying WDM Monitor Relative Values (NOMINAL)

20, Press PREVIOUS MENU and GRAFPII X TIME/CII.
The horizontal axis represents the channel, and the data at the current time (the
data Tor the first measurement is saved as the initial values) is displayed for each
channel. The current channel is indicated with a marker.
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2.2.10 WDM Optical Signal Measurements Using the Monitoring Function
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Figure 2-67 Displaying WDM Monitor Channels

27. Press CURRENT SELECT.
The data for an arbitrary time can be referred to by changing the current time with
the arrow keys.
(Pressing TBL CONT TIME/CH toggles the current selection between channel

and time.)

CAUTION:;

When the command SAVE s executed in the WDM monitor function,
data is saved to a floppy disk as table data (extension: ' WMN) in ASCH

Jormat so that it can be loaded into an external PC. Note that this data

cannot be reloaded into this analyzer.
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2.2.11 Limit Line Function for Device Evaluation

2.2.11 Limit Line Function for Device Evaluation

This section describes how to use the limit line function (used to make a Pass/Fail judgement based on the

limit line).

Measurement conditions: Evaluating the transmission characteristics of a 1.55-pm-band bandpass filter.

Power on

Initialization

Turn on the POWER switch {on the front panel).
When the self-test has completed, the startup screen is displayed.

This resets the current settings to the initial settings.

2.

Press INSTR PRESET and PRESET.
The INSTR PRESET menu is displayed.

Measuring the reference signal

3.

Connect the SM fiber from the OUTPUT connector of the white light source to
the INPUT connector on the optical spectrum analyzer.

Q8384 White

O Light source

Figure 2-68 Measuring the Reference Data Used for Filter Transmission Characteristics

Measurement conditions are set so that the characteristics of a DUT can easily be
observed.

4,

Press CENTER, 1, ., 5, 5 and pm.
A center frequency of 1.55 m is set.

Press SPAN, 5, 0 and nm.
An analysis span of 50 nm is set.

Press REF LEVEL, -, 2, 0 and dBm.
The reference level is set to -20 dBm.

Press SWEEP MODE and ADAPTIVE.

Press RESOLUTION and 6.5 nm.
A resolution of 0.5 mmn is set.
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2.2.11 Limit Line Function for Device Evaluation

9.  Press SINGLE.
The measurement is made

10. Press NORMALIZE LOSS/TRANS and SAVE REF DATA.
The reference spectrum data is saved in the memory.

11. Press TRANS.
The measurement mode is changed to the transmission characteristic.
{The reference waveform disappears and the transmission characteristic mea-
surement mode is turmed on.)

12, Press LEVEL SCALE and 5 dB/D.
The grid spacing is set to 5 dB.

Setting the judgment criteria

Insert a floppy disk, which contains the judgment reference data file is saved. into the
drive,

13. Press ADVANCE, limit line and LOAD PATTERN FILES.
{For information on how to create the judgment reference data, refer to Section
5.11, "Setting Limit Line.")
Load the judgment reference data from the floppy disk.

Selecting the judgment reference data

14, Press pattern select and PATTERNS,
The fifth file of the previously loaded criteria files (filename: Imtin5.txt) is
selected. The criteria in the previously selected file is displayed on the measure-
ment screen.
(If the criteria are not displayed, the settings for the criteria file and the settings
for the optical spectrum analyzer do not match.)

o
Figure 2-69 Displaying the Limit Line
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Connecting the DUT

15. Connect the DUT,

Q8384
Whiite
O Light source
DUT
o— QO G —O

Figure 2-70 Connections Used for Device Evaluation
Transmission Characteristic Measurement

16. Press SINGLE.
Start the measurement.

e

Figure 2-71 Transmission Characteristics of a Device to Be Evaluated
(with the Limit Line Displayed)

17. Press PASS/FAIL.
This operation makes a Pass/Fail judgement based on the judgment criteria.
In this analyzer, the PASS or FAIL judgement per sweep in the continuous sweep
mode can be performed by turning the AUTO PASS/FAIL setting to ON.
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2.2.12 Setting Measurement Conditions

2,212 Setting Measurement Conditions

This section describes the method of how to set measurement conditions for each item,

(1) Changing the horizontal axis unit

The horizontal axis of the optical analyzer can be toggled between the wavelength and the frequency
when the measurement mode is set to Spectrum, Transmission or Loss Mode.

Setting the horizontal axis to the wavelength

1.  Press SPAN.

2. Set WAVE/FRE() nm/THz to nm.
Setting the horizontal axis to the frequency

1.  Press SPAN.

2.  Set WAVE/FREQ nm/THz 1o THZ.
(2)  Setting the center wavelength or the center frequency
Setting the center wavelength using a numeric value and a unit
1. Press CENTER,
2. Enter a numeric value and a unit.
(Tf the horizontal axis is set to the wavelength, it can be adjusted in increments of
0.001 nm. If the horizontal axis is set to the frequency, it can be rounded off in
increments equivalent to 0.001 nm.)
To set the wavelength (or frequency) at the maximum peak to the center wavelength (or frequency)
1. Press CENTER and PEAK—SCENTER.
To set the center wavelength (or frequency) to the wavelength (or frequency) specified by the cursor
1.  Move the X cursor to the desired wavelength (or frequency).
2. Press CENTER and CURSOR—CENTER.
When two X Cursors are displayed, the center wavelength or frequency is

changed so that it is at the center of the wavelength or frequency between the two
X Cursors.
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(3) Setting the analysis span
Setting the span using a numeric value and a unit
1. Press SPAN.
2. Enter a numeric value and a unit.
(If the horizontal axis is set to the wavelength, it can be adjusted in increments of
0.1 nm, Tf the horizontal axis is set to the frequency, it can be rounded off in incre-
ments equivalent to 0.1 nm.)
Setting the span with a numeric value
1. Press SPAN and START.
2. Enter a numeric value and a unit.
3. Press STOP.
4. Enter a numeric value and a unit.
Setting the analysis span to the span specified by the X cursors
1. Determine the desired span using two X cursors.
2. Press SPAN and CURSOR SPAN.
{(4) Setting the reference level
Setting the span using a numeric value and a unit
1.  Press REF LEVEL.
2. Enter a numeric value and a unit.
Setting the reference level to the level at the maximum peak
1.  Press REF LEVEL and PEAK—SREF LEVEL.
Setting the reference level to the level specified by the cursor

1.  Move the Y cursor to the desired wavelength.

2. Press REF LEVEL and CURSOR—REF LEVEL.



(28384 Optcal Spectrum Analyzer Operation Manual

5)

2.2.12 Setting Measurement Conditions

Setting a level range using two Y cursors
1. Determine the desired span using two Y cursors.

2. Press REF LEVEL and CURSOR—REF LEVEL.
A view range is set as shown below depending on the types of level display.

For LINEAR scale display
The reference level is set to the value indicated by the upper Y cursor, and the
minimum level is set to the value indicated by the lower Y cursor.

For LOG scale display

The reference level is set to the value indicated by the upper Y cursor, and
LEVEL SCALE is optimized automatically according to the level difference
between the two cursors.

NOTE: The optical analyzer automatically conirols the inpui sensitivity so that the
output signal reaches a suitable fevel,
(The REF LEVEL set during sweeps does not affect the measured trace.)

Setting the vertical axis
The vertical axis of the optical analyzer can be toggled between LINEAR and LOG Scales.
Setting the vertical axis to LINEAR Scale
1. Press LEVEL SCALE.
2. Set LEVEL SCALE LIN/LOG to LIN.
Setting the vertical axis to LOG Scale
1. Press LEVEL SCALE.
2. Set LEVEL SCALE LIN/LOG 10 1.OG.
When the vertical axis set to the LOG scale, set the scale as follows.
Setting the scale using the soft key

1. Select asoft key from 10 dB/D, 5 dB/D, 2 dB/D, 1d4B/D, 0.5 dB/D, 0.2 dB/D and
0.1dB/D.

Setting the scale by entering a value and its unit

1. Enter a value and its unit {(in increments of 0.1 dB).
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(6)

(N

(8)

Setting the measurement resolution
Setting the resolution using the soft key
1. Press RESOLUTION.

2. Select an appropriate key from 0.01 am, 0.02 nm, 0.05 nm, 0.1 nm, 0.2 nm and
0.5 nmn.

Setting a value
1. Press RESOLUTION.

2. Bnter a value and its unit (Any values are rounded down to 1, 2 or 5.).

Setting the measurement points
Selecting the point using the soft key

1. Press CONTROL and sampling point.

2. Select an appropriate key from @1, 201, 561, 1001, 2001, 500F and 10001
Setting a value

1. Press CONTROL and sampling point.

2. Enter a value and press the ENTER.
(the value you entered is automatically replaced by one of the values that is the
closest to the value you entered: 101, 201, 501, 1001, 2001, 5001 or 10001).

Setting the averaging count

There are two types of averaging functions: the point averaging and sweep averaging functions.
The point averaging function sets the sampling integration time (of the power measurement) propor-
tional to the number of averaging.

The sweep averaging tunction calculates the average power for each sampling point after sweeping
the specified number of times.

Choose a function as desired to improve the accuracy of low or unstable power level measurement.

Setting the number of point averaging

How to make settings using the soft keys
1. Press AVG, point average.

2. Selectasoft key from 1, 2, 4, 8, 16, 32 and 64.
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How to make settings by entering a value
1. Press AVG and point average.
2. Bnter a value and press the ENTER (this function is turned off if you enter 1).
Setting the number of sweep averaging
How to make settings using the soft key
1. Press AVG and sweep average.
2. Selectasoft key from 1, 2, 4, 8 16, 32 and 64.
How to make settings by entering a value
1. Press AVG and sweep average.

2. Enter a value and press the ENTER (this function is tumed off if you enter 1).

(9)  Settng the number of smoothing points

The optical spectrum analyzer has a function to obtain smoothed spectrums using the moving aver-
age.

Set the computing range for moving average (up to 11 points) if necessary, although smoothing is
not normally required.

Setting the smoothing function
How to make settings using the soft key
1. Press AV and smooihing.
2. Selectasoftkey from 1, 3, 5, 7, 9 and 11.
How to make settings by entering a value
1. Press AV and smooihing.

2. Enter a valve and press the ENTER (A value entered is rounded up to an odd
number between 3 and 11. If 1 is entered, this function is turned off).

(10) Setting the measurement mode

Choose the measurement mode according to the characteristics of the light under measurement and
the sweep time.
For the measurement modes, refer to Section 5.1, "Measurement Modes."
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(11) Sweeping
For a single sweep
1. Press SINGLE.
For repeated sweeps
1.  Press REPEAT.
Stopping sweeping

1. Press STOP.
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2.3 Using Expanded Functions and Inputting/Qutputting Data

2.3 Using Expanded Functions and Inputting/Outputting Data

231

Entering Label Data

This function is used to enter labels (messages of up to 48 characters) which serve as comments for mea-
sured data and are displayed at the top of the screen. The initial (or current) settings are as follows
When o, B, 7, 8, A, L, A, A, ¥, and [included in the character list (referred to as the character menu) are

sent through GPIB, they changed to blank characters.

Changing label data

Figure 2-72 Label Data

The example shown below shows how to change the character string ADVANTEST
to STAR by using the panel keys.

1.

Press LABEL.

A list of characters which can be entered (referred to as the character menu) is
displayed at the top of the screen.

The current label is displayed in the lower left-hand comer of the screen.
Position the cursor to the left of A of the character string ADVANTEST.

Select S from the character menu and press ENTER.

Repeat Step 3. until you finish to enter TAR.

Press DELETE CITAR five times to delete NTEST.

Press ENTER on the DATA section of the front panel to update the label.

NOTE:  After LABEL has been pressed, steps 2 thru 6 can be performed directly from
an external keyboard.
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2.3.2 Selecting Color Patterns on the Screen

2.3.2  Selecting Color Patterns on the Screen

There are five color patterns and you ¢an select any one from these patterns as follows: press DEVICE,
color and select a pattern by pressing PATTERN-1 through PATTERN-5 as desired.

2.3.3  Setting Date/Time
The optical analyzer includes the clock function backed up by a battery.
Displaying Date and Time

1. Press DEVICE, clock and DISPLAY ON/OFF{ON).
Date and time are displayed in the upper right corner of the screen.
As an example, set a time of 15:35 for September 20, 1999.

NOTE: To delete the displayed data, press DISPLAY ON/OFF again.

Altering the Date

[

Select YEAR, and set it to 1999, using the step keys or data knob.
3. Select MONTH, and set it to 9 September, using the step keys or data knob.
4. Select DAY, and set it to 20, using the step keys or data knob.

Altering the Time
5. Select HOUR, and set it to 15, using the step keys or data knoh.

6. Select MINUTE, and set it to 35, using the step keys or data knob.

NOTE:  Seconds are automatically set to 0 when the hour is changed.
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2.3.4 Saving or Reading Data

2.3.4 Saving or Reading Data

2.3.4.1 Floppy Disk
The optical analyzer is equipped with a 3.5-inch floppy disk drive.

Measurement data, WDM list data and BMP data (screen display) can be saved to a floppy disk.
Data saved to floppy disks can also be accessed from a personal computer.

3.5-inch DD 720 K or HD 1.44 MB (compliant with the MS-DOS format) can be used with the optical
spectrum analyzer.

(h

2)

3

Inserting Floppy Disks
1. Insert a floppy disk into the floppy disk drive with the label surface up.

Removing Floppy Disks

1. Verify that the lamp on the drive is not lit and then remove the disk.

CAUTION: Do not remove the floppy disk while the drive lamp is lit, since this indi-
cates that floppy disk is being accessed. If you remove the disk while the
disk is being accessed, you may damage the data contained on the disk.

2. Press the eject button.
The floppy disk is ejected from the drive.

3. Remove the disk from the drive.
Formatting a Floppy Disk

To save data to a new floppy disk. be sure to format the floppy disk first. Use the fol-
lowing procedure to format a floppy disk.

NOTE: Only DD 720 K or IID 1.44 MB floppy disks can be formatted. IID 1.2 MB
Hoppy disks cannot be formatted.

1. Make sure the write protection switch is unlocked.

CAUTION: Formatting a floppy disk will erase any information stored on that disk,
including the label Q8384.

2. Insert the floppy disk into the disk drive.
3. Press DEVICE, floppy and format.

4. Press EXECUTE after selecting 2DI(720K) or 2HID(1.44 M).
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2.3.4.2 Backup Memory

The following data is stored in the backup memory: 15 or more screens (assuming a sampling of 501 sam-
pling points) of measurement data.

2.3.4.3 Saving Data

Measurement data can be saved to the backup memory or to a floppy disk. This section describes the pro-
cedure used to save measurement data to the backup memory.

Selecting a device to save data

1.

Setting a file name

Press SAVE and SAVE MEM/FDD(MEM).
Backup memory is selected as the destination to save data.

Press SAVE, save meas data and name.

The character menu is displayed.

For information on how to enter data, refer to Section 2.3.1, "Entering Label
Data."

After typing the file name, press ENTER on the DATA section of the front panel.
The file name is registered.

Execute SAVE.
The file name is saved into the backup memory.

A file name can also be entered from an external keyboard.
The data saved on a floppy disk using the optical spectrum analyzer can be loaded into
an external personal computer, Refer to Appendix A4,
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NOTE: Ifyou save data without specifving the file name, the center frequency of the

fite is saved as the file name,

When the value which is going to be saved already exists, the last center fre-
guency value added by 1 becomes the file name having a value between 001
and 999.
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2.3.4.4 Reading Data
This reads data from a floppy disk.

Selecting the device to be used

1. Press RECALL and RECALL MEM/FDD(FDD).
The floppy disk drive is selected as the device.

Selecting Data

™

Press RECALL, recall meas data and RECALL,
The measurement data selected 1s recalled.
The floppy disk file list is displayed on the screen.

3. Position the cursor on the name of the file you wish to open.

4. Press RECALL.
The specified file is opened and the contents are displayed on the screen.
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2.3.5 Qutputting Data (Hard Copy)

2.3.5

QOutputting Data (Hard Copy)

2.3.5.1 Internal printer

™

2.3.5.2 External printer
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Press DEVICE, select output and INTERNAL PRINTER.
The internal printer is selected as the output destination.

Press DEVICE, printer and MENU OUT ON/OFF.,
MENU OUT ON/OFF is used to set whether to output the soft menu.

Press COPY,
The data is output to the internal printer.

This section describes how to print out screen data.

This analyzer system can output screen data to the provided printer using a parallel interface (com-
pliant with the Centronics). Even though a color printer is ¢connected to the analyzer, the printer
prints out in monochrome.

NOTE:  The output resolution of this analyzer system is 180 dots/inch. Using a printer with a resolution
other than integral multiples of 180 dots/inch may cause siriped patterns to appear.

Printers provided with ESC/P, ESC/P raster, or HP PCL as the printer control code can be used with
this analyzer {some printer operations may be restricted),
Table 2-1 shows typical examples.

Table 2-2 Recommended Printers

Manutacturer Model
EPSON PM-750C (ESC/P R)
HEWLETT-PACKARD Desklet 694C (PCL), DeskJet 880L (PCL)
CANON BIC-430] (ESC/P)

Connecting the printer

1.

™

Connect the printer cable to the PRINTER connector on the rear panel.
The printer cable specified by the printer manufacturer must conform to IBM-PC
specifications.

CAUTION: To prevent the units from heing damaged, the printer cable should be
connected after turning the power off.

Press DEVICE, select output and EXTERNAL PRINTER.
The external printer is selected as the output destination.
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Setting the Print Mode

Printing Data

2.3.5.3 Floppy disk

3.

2.3.5 Outputting Data (Hard Copy)

Press DEVICE, printer and external printer.
The soft menu used to select the print mode and the printer control code is
selected.

Select MODE:GRAY, MODE:MONO S or MODE:MONO L.
The grayscale, small monochrome or large monochrome output mode is selected.

Press one of COMMAND:ESC/P, COMMAND:HP PCL and COMMAND:
ESC/P RAS.

ESC/P, HP PCL or ESC/P RAS is enabled. The optical analyzer can use any of
these printer control codes: ESC/P (Epson Standard Code for Printer), HP PCL
{Hewlett Packard Printer Command Language) or ESC/P (Epson Standard Code
for Printer Raster mode). Select the desired mode.

Press DEVICE, printer and MENU OUT ON/OFF.
This turns MENU QUT on or off.

Display the screen you wish to print and press COPY.
The data is output to the external printer.

The analyzer is used to save screen data in BMP (bitmap} format onto floppy disks so that the data
can be loaded on an extermal computer.(The analyzer cannot be used to load data in BMP format.)

Inserting a floppy disk

1.

Insert a floppy disk into the floppy disk drive.

Setting the destination device

2.

Press DEVICE, select eutput and FLOPPY DISK.
The floppy disk is selected as the output destination.
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2.3.5 Qutputting Data (Hard Copy)

Figure 2-73 Selecting the Floppy Disk

3. Press DEVICE, floppy. bit map and MODE:MONO.
The bitmap is saved in monochrome.

4. Press DEVICE, floppy, bit map and COMPRESS ON/OFF.
This sets whether to compress the bit map.

5. Press COPY after displaying the screen data to be saved. The access lamp
remains lit while the screen data is being saved to disk, and goes out when the file
has been saved.

CAUTION: Do not remove the floppy disk while the access lamp is lit, since the
foppy disk Is being accessed. If you remove the disk while the disk is
being accessed, you may damage the data on the disk.
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3 REFERENCE

3.1 Menu Index

This chapter describes the functions of all panel and soft keys.

*  Menu index: Use this index as a key index to Chapter 3.

*  Menu map: Shows a list of hierarchical menus on a panel key basis.

* Functional descriptions: Explains the functions of the panel and soft keys.

3.1 Menu Index

This menu index is used to easily tind the keys described in Chapter 3,

Operation Key

Pages

et s 39,
3-11,
3-29,
3-34,
3-39,
b, 3-9,
3-11,
3-29,
3-34,
3-39,
LTSRN 3-9,
3-11,
3-15,
3-29,
3-34,
3-39,
3-45,
ettt baa s 3-9,
3-11,
3-15,
3-29,
3-34,
3-39,
3-45,
AMODE ... 3-13,
ADOATE LML 3-11.
AOFFSET ..o 3-17,
Y OOV 3-10,

3-10,
3-12,
3-31.
3-37,
3-40

3-10.
3-12,
3-31,
3-37.
3-40

3-10,
3-12.
3-17,
3-31,
3-37.
3-40,
3-52

3-10.
3-12,
3-17,
3-31.
3-37,
3-40,
3-52

3-42

3-35

3-51

3-22
3-22
3-22
3-21
3-22

Operation Key Pages
O2dB/D e 3-6, 3-21
Q210N e 37, 322
05dB/D ettt 3-6, 3-21
OUBNM e 3-7, 3-22
TCOFFY ot 3-7, 3-25
1000 ittt 3-14, 3-44
TOOT e 3-14, 3-44
TOT o 3-14, 3-44
10AB/D ittt 3-6, 3-21
OSSO ONU SO PR 3-7, 3-26
10 e 3-7, 3-25
TAB/D ittt 3-6, 3-21
e e e e e s 3-7, 3-25
2001 1ot 3-14, 3-44
200 et 3-14, 3-44
20B/D e s 3-6, 3-21
2DD(T20K) et 3-16, 3-48
2HD(1.AAM) et 3-16, 3-48
AND PEAK .ot 3-13, 3-42
B s 3-7, 3-25
3 s 3-7, 3-25
A e e 3-7, 3-25
s 3-7, 3-25
S00T e 3-14, 3-44
SOT e e s 3-14, 3-44
SABD 3-6, 3-21
B9 s 3-7, 3-25
T e e e 3-7, 3-26
B s 3-7, 3-25
e 3-7, 3-26
ABORT .o 3-8, 3-26
ABSOLUTE. ..o, 3-10, 3-34
absolute/relative ..o 3-10, 3-34
5 To] ] PPN 3-9, 3-40
ACT U&L ON/OFF .o, 3-14, 3-43
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3.1 Menu Index

ADAPTIVE L 3-7, 3-23 DELETE ALL...cooiiiieeeee e, 3-14, 3-43
ADDRESS DOWN ... 3-17, 3-50 DELETE CHAR .......oooovvriiiiiiiiiiiiiien 3-17, 3-52
ADDRESS UP .....oovvviiciirineevrecnninnns 3-17, 3-50 DELETE CURRENT ......cooovrvvveiiinrinnns 3-14, 3-43
ADVANCE e 3-13 DEVICE....coiiieeeeeeeeeceeee e 3-16
APPLICATION oo 3-9 AEVICE ..ot 3-9, 3-37
ASE Converted NBW ...o.ovvvvvveeccinninns 3-10, 3-11, Afb-1d . 3-11, 3-39
3-32, 3-36 DIRECTORY ...cooveeeeee e 3-16, 3-47
ASE Fitting ....ocoooooeiiiiiiiicaiees e 3-9, 3-10, DISPLAY MONI/SPEC ..o 3-10, 3-33
3-11, 3-30, DISPLAY ON/OFF ....ccoovovvvirrivvrneeiiens 3-16, 3-48
3-31, 3-35 DUAL ON/OFF ... 3-14, 3-43
ASENBW ..o 3-10, 3-11, EDGE RISE/FALL ..o 3-7, 3-24
3-32, 3-36 ENTER.....covrvviiiirimiierrressarsssrresnsssssans 3-15, 3-17,
AUTO e 3-8 3-45, 3-32
AUTO ALIGNMENT..........cooooiiviiiiiinns 3-17, 3-51 ENVELOPE........cc.ccccooiiviiiiiiiiiiiiniieins 3-9, 3-28
AUTO ON/OFF ...coovviiiiririneeverecnnsinne e 3-14, 3-44 EXECUTE .....ccoooimiivericinnonsisresnnsnnans 3-16, 3-17,
AUTO PASS/FAIL ON/OFF................... 3-13, 3-41 3-47, 3-51
AUTO PKC ON/OFE .....cococcciiiiiiiiiiiiiins 3-6, 3-18 EXIT .t e e 3-15, 3-45,
AUTO RELV ON/OFF.......coocoeiviineinns 3-6, 3-20 3-46
AUTO TRAC ON/OFF ... 3-14, 3-43 EXTKEY USAP ..., 3-16, 3-48
AVG s 3-7 EXTERNAL PRINTER........cccccccoceivnnnn 3-16, 3-47
BEEP ON/OFF ....covvvciirieiievrevcsaannrnnes 3-16, 3-49 EXIEINAl PrINTET c\eoevvrivvrrecinrerrssrrrerneeiveans 3-16, 3-47
DIt AP <ot 3-16, 3-48 FEED ..o 3-17
BUZZET vt an e 3-16, 3-49 Filter Al oo eiecin e 3-9, 3-30
CAL e ire s sssas e 3-17 L1177 o L OO URTRR 3-11, 3-39
CAL A (BXL) oo 3-17, 3-51 Fitting SPpamn...c.ccooccovrieienneenee e 3-9, 3-10,
CAL ACINL) oo 3-17, 3-51 3-11, 3-30,
CENTER ......covvivvnrnnaiannririnessressnsinns e 3-6 3-32
CLEARLINE ..o, 3-17, 3-52 Fithing SPam ....cooccveieieieeeeee e 3-35
ClOCK i 3-16, 3-48 FlOPPY oo 3-16, 3-47
CLOSE ..o ines s sssssnns e 3-9, 3-10, FLOPPY DISK ..o enrrenneennens 3-16, 3-47
3-11, 3-12, FOTIIAT e 3-16, 3-47
3-29, 3-31, IP-1d e 3-11, 3-39
3-34, 3-37, FULL SPAN ...ccoooiviivvrennorsssrresnesneens 3-6, 3-19
3-39, 3-40 GATETIME ......coooieeeeeeeeeeeee, 3-7, 3-24
COLOL (it s 3-16, 3-48 Graph All Data.......ccoocoviiiiiiiiiiicc, 3-11, 3-34
COMMANDESC/P ..o 3-16, 3-47 GRAPH X TIME/CH.........ccooveerenrnnre, 3-10, 3-33
COMMAND:ESC/PRAS ..o, 3-16, 3-47 GRID CH Spacing .....ccccceeeeeeceeenneeienas 3-10, 3-11,
COMMAND:HPPCL.....coccoivviiiiiiiiiinans 3-16, 3-47 3-12, 3-32,
COMPRESS ON/OFF ....ccovovvvveeiineinns 3-16, 3-48 3-35, 3-37,
CONTROL....ooieeeee e 3-14 3-40
COPY ot 3-17 GRID ON/OFFE ..o 3-14, 3-43
CUR+MEAS1T1—CURRENT ................... 3-8, 3-27 GRID Ref Frequency .coccovevrvveieecisnarnrnons 3-10, 3-11,
CUR-MEAS1—>CURRENT ................... 3-8, 3-27 3-12, 3-32,
CURRENT SELECT ...cocoiiiviiiiiiiiinns 3-10, 3-36 3-35, 3-37,
CURSOR SPAN ...covviiirririneevereevnsinnr e 3-6, 3-19 3-40
CURSOR—CENTER ....ccovveoeeieeee, 3-6, 3-18 Half Band Threshold............c...oovveeeenee. 3-11, 3-37
CURSOR—REF LEVEL.....ccooovvvvviiiieninn 3-6, 3-20 HEADER ON/OFF .....ccocococvviiiiiiiiiiiiinin, 3-17, 3-50
datad MOAE .vevvvirrivvrrre e ire e einsirre e 3-10, 3-33 HIDYNAMICT oo errenneennens 3-7, 3-23
DAY o 3-16, 3-49 HIDYNAMIC2 ..o, 3-7, 3-23
DELAY et 3-7, 324 HI-SENSI oot 3-7, 3-23
DELETE ..o srenisaannr s 3-15, 3-45 HI-SENSZ ..o inee s sssnsnns e 3-7, 3-23
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HOUR ..o, 3-16,
INITIAL oot 3-10,
INSERT SPACE. ..o 3-17,
INSTR PRESET ..o 3-17
INTERNAL PRINTER ..........ccovvee 3-16,
INTERVAL TIME.......c.ccoovivvneeicnnreennes 3-13,
Isolation Pass ..o 3-11,
Isolation Stop ..o, 3-11,
TTUGRID ..o 3-10,
K e 3-9
Kr(RMS) oo 39,
I PRSP 3-13
L e 3-13
LABEL. ..ot 3-17
[« PRSP 3-11,
LEFTPEAK ..o 3-13,
LEVEL .o 39,
3-29,
Level Lower Lmt ..., 3-11,
LEVEL OFFSET ......coccoiiiiieiiicieeecn, 3-17,
LEVEL SCALE ..o 3-6
Level Upper Limtooocie 3-11,
LTEEE LI ottt 3-13,
LIST ALL ON/OFF ......ooovrivvireeccnree 3-10,
LOAD PATTERN FILES....................... 3-13,
LOCAL ..o 3-17
LOSS s 3-8,
LVL SCALELIN/LOG ... 3-6,
Manual ASE Level..iiiiins 3-9,
3-11,
3-32,
Masked Spar ... 3-9,
3-11,
3-31,
MAX HOLD ON/OFF ....cccoccooiiviiiecnn 3-6,
MAX HOLD—CURRENT .....cccoovven 3-6,
Measurement Times.......ccocvceveeeeeeeeeneeenn. 3-11,
MENU QUT ON/OFF ....cccoccoiiiviieccin 3-16,
Method oo rerse 39,
MIN HOLD ON/OFF ... 3-6,
MIN HOLD—CURRENT .....c.ccccoovveenee 3-6,
MINUTE ..o e sins s 3-16,
MODE SNG/WDM ... 3-9,
MODE:COLOR .....ccoovviiiiec e 3-16,
MODE:GRAY ..o 3-16,
3-48
MODE:MONO ..o 3-16,
MODEMONO L., 3-16,
MODEMONOS ... 3-16,
MONTH . ..o.ooiiiiiiiiiicciie e 3-16,
MULTTPEAK ... 3-10,

3-49
3-34
3-52

3-47
3-41
3-38
3-38
3-31
3-28
3-28

3-40
3-42
3-10.
3-35
3-51

3-35
3-41
3-32
3-41

3-27
3-21
3-10.
3-30,
3-35
3-10.
3-30,
3-35
3-20
3-20
3-34
3-47
3-30
3-20
3-20
3-49
3-20
3-48
3-47,

3-48
3-47
3-47
3-48
3-31

3.1 Menu Index

MU TACE oo 3-14, 3-43
TLALIIE 1 viiiieicice sttt a e s s esaaie b e b eeaiasasaa s s b 3-15, 3-45
NAME CLEAR ..., 3-15, 345
NEXT oo 3-14, 3-43
NEXTPAGE ..o, 3-9, 3-10,

3-11, 3-29,
3-31, 3-34,

3-38
NE K oo irseessesssanneerneenssnsssans 3-9, 3-30
NE SeleChuiiiiiieicceiceeeeeeee e 3-9, 3-30
NOMINAL......ooovoiiiiiiiiciiiic vt 3-10, 3-34
Nominal Tevel covvivvvinnonr e 3-11, 3-35
Nominal SNR......cooooeeieeie e 3-11, 3-35
NORMAL ....ooooviiiiiiiiiiiic et 3-7, 3-13,
3-23, 3-42
NORMALIZE LOSS/TRANS ..o 3-8
notch width i 39, 3-20
O-BPT e e 3-11, 3-37
OFF oo e 3-9, 3-10,

ON/OFF Lo sreeenaieeans 3-13
OPLAIMD et reccceen et see e 3-9, 3-29
PALAEEEL L.eviiiiretieiiaiiair e 3-7, 3-9,

3-40
Pass Band Threshold........coccovviivvninncinns 3-11, 3-37
PASS/FAIL ... 3-13, 3-41
Pass/Fail Enable........cccovvvvviiiiiiiiiiiiiiinnn, 3-11, 3-35
PALTETN S21ECH 1oviiivirrrrirereiree i e rrereeneeens 3-13, 3-41
PATTERN-1 ...oooiiiieeeeceeee e, 3-16, 3-48
PATTERNI ...ovvvviiiiiiiiiei e 3-13, 3-41
PATTERN-2Z ...ccoviiiivrreinnorsisrrennesinnans 3-16, 3-48
PATTERN2 ..o 3-13, 3-41
PATTERN-3 ..o ciecirc e 3-16, 3-48
PATTERNI ..o srsnnns 3-13, 3-41
PATTERN-4 ....oooiieieeceeee e 3-16, 3-48
PATTERNS .....oooviiiiviiiieicic e 3-13, 3-41
PATTERN-5 ..ocoooieievrrecinnonsssrresnesinnans 3-16, 3-48
PATTERNS ..o 3-13, 3-41
Peak EXCUISION ..ovoviiiiiiiiieiiiiiiieiiice i 3-9, 3-10,
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3-30, 3-32,
3-35, 3-39

PEAK NORMALIZE ........coveiviirin 3-8, 3-27
Peak POWET-ITNOT «cooeerirreeeecceen e 3-13, 3-41
PEAK RMS ... 3-9, 3-28
PEAK TOPEAK ..o 3-13, 3-42
PEAK—CENTER........occcciorc 3-6, 3-18
PEAK—REF LEVEL .....cccccocvnvninnnnn, 3-6, 3-20
PEAK-THRESHOLD ..........ceevvrvirerrnins 3-9, 3-28
Pin LOSS e 3-9, 3-30
POIIE AVEIAZE et e 3-7, 3-25
POttt LoSS ..o 39, 331
POWER ..ot 3-13, 3-42
PRESET ..ottt 3-17, 3-50
PREV Lo 3-14, 3-43
PREVIOUS PAGE ..o 3-9. 3-10,
3-11, 3-29,
3-31, 3-34,
3-38
PEITEL ottt e 3-16, 3-47
PULSE ..o, 3-7, 3-23
QUIET ON/OFF ....cooviccicniineeeecee 3-16, 3-49
RECALL c..ooviiiiiiicini vttt 3-15, 3-46
RECALLMEAS 1., 3-15, 3-46
RECALL MEAS 2. 3-15, 3-46
RECALL MEAS 3. 3-15, 3-46
recall meas data.......coooiiiiveien, 3-15, 3-46
RECALL MEM/EDD ..o, 3-15, 3-46
RECALL OFFSET ON/OFF ................... 3-17, 3-51
RECALL REFDATA ... 3-15, 3-46
RECOVER ... 3-15, 3-45
REF LEVEL ..ocociiviiininiiiniceiicceeie 3-6
REFERENCE..........covviiicceneenn, 3-10, 3-33
RELATIVE ..o 3-10, 3-31
REPEAT ..ot 3-8
RESOLUTION ... 3-7
RIGHT PEAK ..., 3-13, 3-42
Ripple Select .o 3-11, 3-37
RMS e 3-9, 3-28
SIMPOSE ON/OFF ..o 3-14, 3-43
SAMPLING POINT ..., 3-13, 3-41
$AMPHNE POINL......ovvvviiciinririreerereearirrr e 3-14, 3-44
SAVE o 3-15, 3-45
SAVEMEAS ..o, 3-8, 3-15,
3-27, 345
SAVEMEAS 2 e 3-15, 3-45
SAVEMEAS 3., 3-9, 3-15,
3-31, 3-45
SAVEe MEeas datd ....eeeeeeeree e 3-15, 3-45
SAVE MEM/FDD .....cccociiniiniininiicnnine, 3-15, 345
SAVEPin—>REFDATA ..o, 39, 331

3-4

SAVEREFDATA ....coovveeieee 3-8,
3-27,
SCALE ..o sreeesiiee s 3-10,
Search Area Pass.....ocoooeeviiiiiieiieeeeeeee. 3-11,
Search Area StOp ..o 3-11,
SE1CE OUTPUL 1ooveiiivrrrrieerecseaser e e rnerseseeens 3-16,
SELFTEST...c.coiiceeeeeecreeee 3-17,
SHIFT X oottt eciia s 3-13,
STt XY oo 3-13,
SHIFTY oo 3-13,
SHOW PARAM ON/OFF ........cccocuvvnnene. 3-13,
Signal Power Mode......ccoocvverniivevnenicnnnnn, 3-10,
SINGLE ..o 3-8
SINOOTHING. ..o 3-7,
SNR e 3-10,
3-33
SNR Lower LMt ....cooveiiiiiiiiiiiiiiiiiiiein 3-11,
SPAN L e 3-6,
spectral width ... 3-9,
START ...ooviieciiiiecieceieeere et 3-6,
3-19,
Start Wavelength......ccoooenniciiiniinnnn 3-11,
Std Wavelength......ccoocoviiiiiiiiiiiii, 3-11,
STOP ..o srreressiee s 3-6,
3-19
Stop Band Threshold ... 3-11,
Stop Wavelength........ccooeeeierriiinevvnicnnnns 3-11,
SWEEP AVETAZE eovvveeeeeireeree e ecieeerme e 3-7,
SWEEP MODE......ccccococovviiiciiicciiannie 3-7
SYNCHI/LOW ..o reeeeiieens 3-7,
TBL CONT TIME/CH.........cceccveeeeneennens 3-10,
Threshold Level .....oooivvriiiiiiiiiiiiiieinn, 3-9,
3-11,
3-32,
Threshold Level 1.....coovivriiiiiiiiiciiinn, 3-12,
Threshold Level 2o 3-12,
THRESHOLD LVLI{dB)........ccoveeernnes 3-9,
THRESHOLD LVL2(dB)....cccccoveenreins 3-9,
Time Tnterval...c..coovvrivverricinnonsirrerneeieens 3-11,
TRACE MAX ... 3-14,
TRANS ettt ccteecnr e 3-8,
UNDO ..o vverreeines e snenae e 3-17,
WARNING ON/OFF ......ccocoovieeeeiiane 3-16,
WAVE/FREQ nmi/THz.....oooeeviiciien 3-6,
L0 11 ) U 3-9,
WDM ASE Method ....ccoeeeeeeiviceeceeeens 3-9,
3-11,
3-31,
WA MOMILOT ..o e e 3-9,
WIDTH ..oooiiiieiiiiecieccieccre et 3-9,
3-29

3-45
3-33
3-37
3-38
3-47
3-50
3-41
3-41
3-41
3-41
3-32

3-25
3-31,

3-35
3-19
3-28
3-8,
3-26
3-39
3-38
3-8,

3-37
3-39
3-25

3-23
3-33
3-10,
3-30,
3-35
3-39
3-40
3-28
3-28
3-34
3-43
3-27
3-52
3-49
3-19
3-31
3-10,
3-30,
3-36
3-33
3-28,
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X-CHANGE UPR/LOW........cooevvenen. 3-14, 3-44
XdB WIDTH.....oooovviiiieciiiciiieeir e 39, 3-29
Xnm LEVEL.......ccocooiiiiiiiven e 3-9, 3-28,
3-29
YEAR ..o 3-16, 3-48

3.1 Menu Index
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3.2 Menu Map

3.2 Menu Map

This section shows the hierarchical menu configuration on a pangl key basis,

NOTE:; CD Represents a panel Key.

R

_ I Represents a dialog box.

L = =

Unless otherwise noted, the soft menus are shown.

CENTER

C_J

PEAK—=CENTER
CURSOR—CENTER
AUTQO PKC ON/OFF

SPAN

C

SPAN

START

STOP

CURSOR SPAN
[FULL SPAN
WAVE/FREQ nm/THz

REY LEVEL

!

PEAK—REF LEVEL
CURSOR—REF LEVEL
MAX HOLD—CURRENT
MIN HOLD—CURRENT
MAX HOLD ON/OFF
MIN HOLD ON/OI'T?

| AUTO RELV ON/OFF

LEVEL SCALE

)

~LVIL SCALE LIN/LOG
10dB/D
3dB/D
2dB/1>
1dB/D
0.5dB/D
0.2dB/D
0.1dB/D

3-6
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RESOLUTION
™ 0.01nm
0.02nm
0.05nm
0.Inm
0.2nm
0.5nm
SWEEP MODE
[T NORMAL
ADAPTIVE
HI-SENS1
HI-SENS2 i
SYNC HI/LOW
HI DYNAMIC1
DELAY
HI DYNAMIC?2 e
PULSE EDGE RISE/FALL
GATE TIME
| parameter PREVIOUS MENU —
AVG
point average s L(OLD)
sweep average 4 2
—| smoothing 4
8
16
32
64
| PREVIOUS MENU
T 0 ]
s [{OFF)
3
5
7

9
11
PREVIOUS MENU —|

3.2 Menu Map
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3.2 Menu Map

AUTO

)

START
ABORT

SINGLE

!

REPEAT

}

STOP

!

NORMALIZLE
LOSS/TRANS

)

PEAK NORMALIZE

LOSS

TRANS
CUR+MLAS1—»CURRENT
CUR-MEAS|—-CURRENT
SAVE REF DATA

SAVE MEAS |

3-8
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APPLICATION

C

3.2 Menu Map

[ PEAK-THRESHOLD

[ specural width 4/ ENVELOPE
X THRESHOLD LVL1(d3)
notch width RMS
THRESHOLD LVL2(dB)
opt.amp PEAK RMS K
wdm R — Xnm LLEVEL
) Kr(RMS;
wdm moniter parameler >
) WIDTH
deviee r’ OFH PREVIOUS MENU
_acpr —— - ’ T
L, [ XdB WIDTH
Xnm LEVEL
I.LEVEI
parameter .
WIDTH
|_‘* OrE PREVIOUS MENU —
|, [ MODE SNG/WDM -1
parameter — 2
NLEXT PAGE
PREVIOUS PAGE “
N
SAVE Pin—REF DATA NEXT PAGE
., SAYE MEAS 3 PREVIOUS PAGE
L Ok | CLOSE
L | NFSeleat |
' WDM ASE Method :
| ASE Fitting 1
: Masked Span :
| Fitting Span |
: Merhod :
| Filler Ak |
: Manual ASE Level :
| Threshold Level 1
: Peak Lixcursion :
| NFK |
: Pin Loss :
| Pout Loss 1
b e e e e e e = = = 4
v
P3-10
v
P3-10
v
P3-11
4
P3-12
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3.2 Menu Map

@@
\—f MULTI PEAK
SNR L
RELATIVE T
I'TU GRID
| e
parameter d N
LIST ALL ON/OFF
CLOSE
—| REFERENCE (=
L OI'TF —’|r WDM ASLE Method _:
: ASE Fitting :
1 Masked Span I
: Filling Span :
I Threshold Level I
: Peak Excursion :
I ASE NBW 1
: ASE Converted NBW :
I Manual ASE Level I
: GRID Rel [Frequency :
I GRID CH Spacing !
: Signal Powcer Mode :
[ DISPLAY MONISPEC
GRAPH X TIME/CH
TBL CONT TIME/CH
dara modge N af
absolute/relalive LLEVEL
parameter SNR
CURRENT SELECT SCALE
—*| O L PREVIOUS MENU—
A
[ ABSOLUTE
INITIAL
NOMINAL
PREVIOUS MENU
AT ]
Ll
T
—
N
NEXT PAGE
~ PREVIOUS PAGE
CLOSE
i S
¥

3-10
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3.2 Menu Map

Time Interval
Measurement Times
Graph ATl Data
Threshold Level
Peuk Excursien
Pags/Fail Enablc
GRID Rel I'requency
GRID CH Spacing
Nominal Level
Level Upper Lmlt
Level Lower Lmt
A Drift Lmeg
Nominal SNR
ASE Fitting
Masked Span
Filling Span
Manual ASE Level
SNR Lower L.mt
WDM ASE Method
ASE NBW
ASD Converted NBW
@ e e e 4
|_, o-bpf parameter — * !
flerdlt ——— NEXT PACE T

—

—

dfb-ld — PREVIOUS PAGE
fpld —— OFF
led

" PassBand Threshold |
Half Band Threshold
Stop Band Threshold
Ripple Select

GRID Ref Frequency
GRID CH Spacing
Search Area Pass
Scarch Arca Stop

Sud Wavelength

Tsolation Pass

[solation Stop

'[ parameter —— JIR"
—r
Ok [ 7

r w v
@ @ To the next page
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3.2 Menu Map

o ® 0 ®

parameler ————— »
i:I: OFF 1
P

=

» | Threshold Level 1

I Peak Excursion

—| parameter >
OFF

—*_OorT

———| paramcrer —/—/—/— > 4
|:OFF T
—
-
CLOSE
e e e e e - —

—*, GRID Ref Frequency
I GRID CH Spacing

3-12
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ADVANCE

)

|:peak power-mon " ea MPLING POINT

limit tine INTERVAL TIME
QOFF

~ ]

B pallern select +( PATTCRNI1
shift XY PATTERN2
SHOW PARAM ON/OFF PATTERN3
LOAD PATTERN [ILES PATTERN4
PASS/FAIL PATTERNS
AUTO PASS/FAIL ON/OFF PREVIOUS MENU —
| OFF -
T
L—| SHIFT X
SHIFT Y

PREVIOUS MENU

3.2 Menu Map

1

ON/OFF (CURSOR Section)

i

[ NORMAL
AMODH
2ND PEAK
POWER
PEAK TO PEAK
LEFT PEAK

| RIGHT PEAK

Al

)

A2

)0 C
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3.2 Menu Map

CONTROL

)

™ DUAL ON/OQFF
S.IMPOSE ON/OHE
mulli trace [ TRACE MAX
GRID ON/OFF NEXT
ACT U&L. ON/OFF PREV
X-CHANGL UPR/LOW AUTO TRAC ON/OFT
| sampling poinl DELETE CURRENT
DELETHE ALL
OFT
™
o 101
201
501
1001
2001
5001
10001
| AUTO ON/OFE

3-14
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3.2 Menu Map

SAVE
[~ SAVE RLCF DATA

SAVE MEAS |

SAVE MEAS 2 ‘

SAVE MEAS 3 SAVH

save meas data DLLETE

SAVE MEM/EDD —| RECOVER
L namg » —

OXIT &+~ — =
™ NAME CLEAR

ENTER
PREVICUS MENU

RECALL

)

[~ RECALL REF DATA

RECALL MEAS |

RECALL MEAS 2

RECALL MEAS 3

recall meas dath ———————— | RECALL
RECALL MEM/IDI} |:EXIT

3-15
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3.2 Menu Map

DEVICE

)

select oulpul

i printer
floppy
color — -
EXT KEY US/IP L [ INTERNAL PRINTER
clock EXTERNAL PRINTER  MODE-GRAY
| buzzer— PLODDY DISK MODE:MONO §
PREVIOUS MENU
L MODE:MONO L
AT | ] _‘ COMMAND:ESC/P
L » [ MENUOUT ON/OLT COMMAND:HP PCL
’—' external printer COMMANIXESC/P RAS
1 A _PREVIOUS MENU PRy _ PREVIOUS MENU —|
DIRECTORY EXECUTE
format 2DD(720K)
| bimap 2HD(1.44M)
| PREVIOUS MENU PREVIOUS MENU —
"
MODE:MONO
MODE:GRAY
_ MODE-COLOR
| PATTERN-I COMPRESS ON/OFE
PATTERN-2 PREVIOQUS MENU  —
PATTERN-3
PATTERN-4
PATTERN-5
PREVIOUS MENU
AT ]
L | DISPLAY ON/OLE
YEAR
MONTH
DAY
HOUR
MINUTE
AN | PREVIOUS MENU —|
L [ BEEP ON/OFF

WARNING ON/OFF
QUIET ON/OFE
PREVIOUS MENU —|

3-16
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COFPY

!

FEED

!

LOCAL

!

HEADER ON/OLT
ADDRESS UP
ADDRESS DOWN

INSTR PRESET

.

PRESET
SELE TEST

CAL

]

[ CAL A (1nw)

LXECUTE
4 OFFSET

LABEL

)

CAL X (Ext.)

LEVEL OFFSET
RECALL OFFSET ON/OFF
AUTO ALIGNMENT

DELETE CHAR
INSERT SPACLE
CLEAR LINE
ENTER

UNDO

3.2 Menu Map
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3.3 Functional Description

3.3 Functional Description

3.3.1

This chapter describes the functions of panel key and soft key operations.

CENTER Key

Pressing the CENTER key displays the CENTER menu and allows you to set the center wavelength (or

frequency).

PEAK—CENTER

CURSOR—CENTER

AUTO PKC ON/OFF

Sets the maximum peak wavelength of the displayed spectrum to
the center wavelength (or frequency).

Sets the center wavelength (or frequency) according to the value
of the X cursor.
If the X cursor is not displayed, pressing this key will be ignored.

When using the single X cursor mode, the wavelength of the X
cursor is set to the center wavelength (or frequency).

When using the dual X cursor mode, the wavelength at the inter-
mediate position of each cursor is set to the center wavelength (or
frequency).

Toggles the auto peak center function on or off.

ON: The measured maximum peak wavelength is set to the
center wavelength (or frequency) and the measurement
is performed again. If the difference between the peak
wavelength and the center wavelength is more than ap-
proximately 1/100 of the span, the auto peak center
function will be activated.

OFF: Tums the auto peak center function off.

When the upper and lower screens in the dual display are both ac-
tive (ACT U&L is ON), the auto peak center function is effective
for the upper screen.
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3.3.2

SPAN Key

3.3.2 SPAN Key

Pressing the SPAN key displays the SPAN menu and allows you to set the span wavelength (or frequency).

SPAN

START

STOP

CURSOR SPAN

FULL SPAN

WAVE/FREQ nm/THZ

Sets the span wavelength (or frequency) of the spectrum to be
measured.

Sets the start wavelength (the wavelength on the left side of the
screen) (or frequency) of the spectrum to be measured.

Sets the stop wavelength (the wavelength on the right side of the
screen) (or frequency) of the spectrum to be measured.

Sets the wavelength (or frequency) range of the spectrum to be
measured into the area sandwiched by the two X cursors.,

The center wavelength (or frequency) will be set at the center po-
sition of the two X cursors.

Sets the wavelength (or frequency) range of the spectrum to be
measuted to the maximurm (1100 nm). The center wavelength will
be changed to 1150 nm.(338.0013 THz)

The horizontal axis is changed to the wavelength or frequency.

nim; Sets the spectrum horizontal axis to the wavelength.
THz: Sets the spectrum horizontal axis to the frequency.

3-19
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3.3.3 REF LEVEL Key

3.33

3-20

REF LEVEL Key

Pressing the REF LEVEL key allows display of the REF LEVEL menu and allows you to set the reference

level.

PEAK—REF LEVEL

CURSOR—REF LEVEL

MAX HOLD—CURRENT

MIN HOLD—SCURRENT

MAX HOLD ON/OFF

MIN [IOLD ON/OF'F

AUTO RELV ON/OFF

Sets and displays the reference level again so that the peak level
of the currently displayed spectrum is located at a height covering
approximately 95% of the screen.

Sets and displays the position of the Y cursor as the reference lev-
el.

The MAX HOLD waveform is changed to Current.
The MTN HOLD waveform is changed to Current,

Toggles the MAX HOLD function on or off.

ON: Displays a spectrum whose measurement points have
the maximum level among the sweeps performed up to
this time.

OFF: Turns the MAX HOLD function off.

Toggles the MIN HOLD function on or off.

ON: Displays a spectrum whose measurement points have
the minimum level among the sweeps performed up to
this time.

OFF: Turns the MIN HOLD function off.

Toggles the function for setting the optimum reference level for
each measurement to the input signal on or off.

ON: Displays the reference level automatically optimized
for each sweep.

OFF: Tums off the function for automatically setting the ref-
erence level.

CAUTION The contents indicated by the cursor are changed when MIN HOLD or MAX HOLD is turned on.
For more information, refer to Section 5.10, “Cursor Modes and Explanation for Displayved Data™
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334 LEVEL SCALE Key

3.34 LEVEL SCALE Key
Pressing the LEVEL SCALE key displays the LEVEL SCALE menu and allows you to set the level scale,

LVL SCALE LIN/LOG Toggles the function of the level scale between linear and loga-
rithmic modes.
The graduation scale on the display can be changed only when the
display is set to the log mode.
LIN: Displays the level scale linearly.

LOG:  Displays the level scale logarithmically.
When the level scale is set to log mode, press the LEVEL SCALE

key and enter a scale value using the numeric keys so that the
scale can be set in steps of 0.1 dB/div.

T10dB/D The grid is displayed at 10 dB intervals,
5dB/D The grid is displayed at 5 dB intervals.
2dB/D The grid is displayed at 2 dB intervals.
IdB/D The grid is displayed at 1 dB intervals.
0.5dB/D The grid is displayed at 0.5 dB intervals.
0.2dB/D The grid is displayed at 0.2 dB intervals.
0.1dB/D The grid is displayed at 0.1 dB intervals.

3-21
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3.3.5 RESOLUTION Key

3.3.5

3-22

RESOLUTION Key
Pressing the RESOLUTION key displays the RESOLUTION menu.

The following seven types of resolution can be set. Each resolution can be achieved by changing the slit
width in the spectroscope.

0.0Inm The wavelength resolution is set to 0.01 nm.
0.02nm The wavelength resolution is set to 0.02 nm,
0.05nm The wavelength resolution is set to 0.05 ni.
0.1nm The wavelength resolution is set to 0.1 nm.
0.2nm The wavelength resolution is set to 0.2 nm.
0.5nm The wavelength resolution is set to 0.5 nm.
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3.3.6

3.3.6 SWEEP MODE Key

SWEEP MODE Key

Pressing the SWEEP MODE key displays the SWEEP MODE menu. (Refer to Section 5.1, “Measure-
ment Modes.™)

NORMAL Selects NORMAL in the sweep mode.
This is selected when a normal signal is measured at high speeds.

ADAPTIVE Selects ADAPTIVE in the sweep mode.
Measures signals which require relatively high sensitivity at rela-
tively high speeds. This mode is also used to measure optical sig-
nals from pulsing emission in syn¢ with an external signal,

HI-SENS! Selects HI-SENSI in the sweep mode.
Used to make measurements at high sensitivity.

HI-SENS2 Selects HI-SENS?2 in the sweep mode.
Used to make measurements at a higher sensitivity than HI-
SENSEL.

HI DYNAMICI Selects HI DYNAMICI in the sweep mode.

This is selected when a wide dynamic range must be measured by
making the stray light level (of the internal optical system) lower
than the ADAPTIVE.

HI DYNAMIC2 Selects HI DYNAMIC? in the sweep mode.
Used to make measurements at a higher sensitivity than HI
DYNAMICI.

PULSE Selects PULSE in the sweep mode.

This is selected when the spectrum in pulse emission status is
measured without using an external synchronizing signal.

The internal peak hold circuit performs the measurement after
GATE TIME has been set.

parameter Sets the following conditions when ADAPTIVE or PULSE is se-
lected in the sweep mode.

SYNC HI/LOW The response speed of the internal amplifier is switched when per-
forming pulse synchronizing measurement in accordance with an
external synchronizing signal using the GATE MEAS INPUT ter-
minal (be sure to set the sweep mode to ADAPTIVE).

HI: The response of the inner amplifier will become faster.
Sampling is performed using the timing previously set
by DELAY and EDGE RISE/FALL,

LOW:  The response of the inner amplifier will be returned to
the normal speed.
Sampling is performed using the HIGH level of an ex-
ternal synchronizing signal.



(08384 Optical Spectrum Analyzer Operation Manual

3.3.6 SWEEP MODE Key

3-24

DELAY

EDGE RISE/FALL

GATE TIME

FREVIOUS MENU

If SYNC HI mode is turned on when making an external synchro-
nizing measurement using the GATED MEAS INPUT terminal,
sets the sampling timing using the delay time from the edge of the
external synchronizing signal.

If SYNC HT mode is turned on when making an external synchro-
nizing measurement using the GATED MEAS INPUT terminal,
selects the sampling timing trigger.

RISE:  The edge of trigger will rise.
FALL: The edge of trigger will fall.

Sets the gate time for measurement when PULSE is selected in the
sweep mode.

Returns to the previous soft key menu.
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337 AVG Key

337 AVGKey
Pressing the AVG key displays the AVG menu. (Refer to Section 5.2, “Averaging Functions,”)

sweep average

poinl average Average is performed after the data has been measured the speci-
fied number of times for each measurement point.
I{OFF) Turns the average function off.
2 Sets the number of averaging processes to 2.
4 Sets the number of averaging processes to 4.
8 Sets the number of averaging processes to 8.
16 Sets the number of averaging processes to 16.
32 Sets the number of averaging processes to 32.
64 Sets the number of averaging processes to 64.
PREVIOUS MENU Returns to the previous soft menu.

Performs the averaging of the measurement data after the mea-
surements are taken the number of averaging times.

I{OFF) Turns the average function off,

2 Sets the number of averaging processes to 2.

4 Sets the number of averaging processes to 4.

8 Sets the number of averaging processes to 8.

16 Sets the number of averaging processes to 16.

32 Sets the number of averaging processes to 32.

64 Sets the number of averaging processes to 64.

PREVIOUS MENU Returns to the previous soft menu.

smoothing Corrects the measuwrement data at the specified measurement

point using measurement data before and after that point (moving
average).

I{OFF) Turmns the smoothing function off.

3 Performs a moving average using three points.

5 Performs a moving average using five points.
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3.3.8 AUTO Key

3.3.8

339

3.3.10

3.3.11

3-26

7 Performs a moving average using seven points.
9 Performs a moving average using ning points.
11 Performs a moving average using eleven points.
PREVIOUS MENU Returns to the previous soft menu.

AUTO Key

Pressing the AUTO key displays the AUTO menu.

Automatically sets optimum measurement conditions according to the input signal.

START Executes the AUTO function.
ABORT Terminates the AUTO function.
SINGLE Key

Pressing the SINGLE key allows one measurement operation to be performed. The LED on the SINGLE
key lights up during measurement. When the measurement is completed, the LED turns off.

Pressing the SINGLE key during measurement causes the current measurement to be interrupted and
starts a new measurement.

REPEAT Key

Pressing the REPEAT key causes the measurement operation to be performed repeatedly. During repeat
measurements, the LED on the REPEAT key lights up until the SINGLE key or the STOP key is pressed.
Pressing the REPEAT key during measurement causes the current measurement to be interrupted and
starts a set of new repeated measurements,

STOP Key

Pressing the STOP key causes the measurement operation to be stopped. The measurement operation is
stopped immediately after the STOP key is pressed. The LED on the SINGLE key or the LED on the
STOP key turns off. When pressing the STOP key to stop measurement, the data displayed at that time
will be retained as is.
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3.3.12 NORMALIZE LOSS/TRANS Key

3.3.12 NORMALIZE LOSS/TRANS Key

Pressing the NORMALIZE LOSS/TRANS key displays the NORMALITZE menu, (Refer to Section 5.9,
“Auto-Panning and Auto-Zooming Functions™).

PEAK NORMALIZE

LOSS

TRANS

CUR+MEASI—-CURRENT

CUR-MEASI—->CURRENT

SAVE REF DATA

SAVE MEAS [

Selects the mode for normalizing the measurement data at the
maximum value.

Selects the mode for calculating and displaying the loss character-
1sLics.

Normalizes the measurement data to the reference data saved in
the memory using the same (and corresponding) wavelengths be-
tween the current spectrum and the spectrum data saved to mem-
ory.

NOTE: LINEAR display is impossible under this mode.

Selects the mode for caleulating and displaying the transparency
characteristics.

Normalizes the measurement data to the reference data saved in
the memory using the same (and corresponding) wavelengths be-
tween the current spectrum and the spectrum data saved to mem-
ory.

CURRENT results in the sum of the current waveform and Mem-
ory MEAS] data.

CURRENT results in the remainder by removing Memory
MEASI data from the current waveform.

Saves the current measurement data as reference data in memory.

Saves the current measurement data in memory MEASI.
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3.3.13 APPLICATION Key

3.3.13 APPLICATION Key
Pressing the APPLICATION key displays the APPLICATION menu,

3-28

NOTE:  Parameters marked with () commonly apply to the all APPLICATION menu functions.

spectral width

PEAK-THRESHIOLD

ENVELOPE

RMS

PEAK RMS

Xnm LEVEL

paramelier

Selects the function for calculating the pulse duration.
Refer to Section 5.3.1. “Calculating the Spectral Width.”

Selects the mode for calculating the pulse duration to the maxi-
mum value or noise level according to the threshold method.

Selects the mode for calculating the pulse duration according to
the envelope method.

Selects the mode for calculating the pulse duration according to
the RMS method.

Selects the mode for calculating the pulse duration according to
the peak RMS method.

Selects the mode for calculating the ratio of the peak level to the
level of a wavelength separated by a specified wavelength width

as centered approximately the maximum value wavelength,

Displays the operation parameter menu related to spectral widths.

THRESHOLD LVLI(EB) (#)

Sets the level threshold used in the PEAK THRESHOLD or EN-
VELOPE method. (The initial value is 3dB.)

THRESHOLD LVL2(dB) (#)

Sets the threshold level from the maximum peak used by the peak
RMS method. Peaks that are higher than or equal to the threshold
level are used for calculations. (The initial value is 20dB.)

K Sets the coefficient multiplied to the calculated pulse duration.
(The initial value is 1.0.)

Kr(RMS) Sets the coefficient multiplied to the pulse duration calculated by
the RMS method or the PEAK RMS method. (The initial value is
2.3548.)

WIDTH Sets the width for calculating the level ratio in the Xnm-LEVEL
calculation,

PREVIOUS MENU

Returns to the previous soft key menu.
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OFF

noteh width

XdB WIDTH

3.3.13 APPLICATION Key

Turns the half band width calculation function off.

Selects the notch width calculation function.
Refer to Section 5.3.2, “Notch Width.”

Calculates the notch width at the user-set threshold level,

Xnm LEVEL Calculates the threshold level matched to the user-set notch width.
parameter Displays the operation parameter menu related to notch width.
LEVEL Sets the level ratio.
WIDTH Sets the wavelength width.
PREVIOUS MENU
Returns to the previous soft key menu.
OFF Tums the notch width calculation function off.
opt.amp Changes to the menu for calculating the gain/noise index of the

MODE SNG/WDM

parameter

EDEA.
For information on how to operate this function. refer to Section
5.4 GAIN&NF and SNR.”

Switches between single wave and wavelength multiplexing in
the calculation result display mode.

SNG:  To calculate a single signal.

WDM: To calculate a WDM signal.

Switches the current menu to the menu for setting the calculation
parameter.

4 Moves the setting parameter downward by one position.

T Moves the setting parameter upward by one position.

« Moves the setting parameter to the left by one position.

- Moves the setting parameter to the right by one position.

NEXT PAGE Displays the next page of the calculation parameter setting win-
dow.

PREVIOUS PAGE
Displays the previous page of the calculation parameter setting
window,

CLOSE Closes the window for setting the calculation parameter.
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3.3.13 APPLICATION Key

3-30

NF Select

Sets whether only the term of the beat noise between the signal
light and spontaneous emission light (s-sp) is used. or four terms
(total) consisting of the beat noise between the signal light and
spontaneous emission light, the beat noise between spontancous
emission lights, the shot noise of signal light, and the shot noise
of spontaneous emission light are used when calculating the noise
figure.

WDM ASE Method (#

ASE Fitting (#)

Masked Span (#)

Fitting Span (#)

Method (#)

Filter AL

Sets whether or not to automatically calculate ASE when set to
WDM mode.

Controls whether the Gaussian fitting is used, the measured data
stored in memory MEAS3 is used. or data is manually entered to
calculate the ASE level When “WDM ASE METHOD” is set to
“AUTO OFE.”

Sets the width to be masked around the center of the signal light
in the fitting process.

Sets the target wavelength used in the fitting process when calcu-
lating the ASE level.

Sets whether or not SPE DIV Mode is turned on. SPE DIV Mode
cancels errors caused by stray light, input signal’s amplified spon-
taneous emission, side mode, and so on.

Sets the effective optical filtering width of the optical amplifier
output which is used for the niose figure calculation when NF SE-
LECT is set to total.

When set to 0, the NF is calculated including the terms “Beat
noise between the optical signal and the spontaneous emission”
and “Optical signal shot noise,”

Manual ASE Level (#)

Sets the ASE level when ASE Fitting is set to Manual Mode.

Threshold Level (#)Sets the threshold level from the maximum peak. Peaks that are

higher than or equal to the threshold level are used for calcula-
tions.

Peak Excursion (#)Sets the amplitude conditions (dB) that are required for the signal

NF K

Pin Loss

peak recognition.

Sets the coefficient for the noise figure calculated. This parameter
is used when the correction is required other than input/output
loss.

Sets the differences between the optical signal level input into the
instrument and the optical signal level actually input into the op-
tical amplifier.
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wdm

Pour Loss

NEXT PAGE

FPREVIOUS PAGE

SAVE Pin—>REF DATA

SAVE MEAS 3

OFF

MULTI PEAK

SNR

REIATIVE

ITU GRID

parameter

3.3.13 APPLICATION Key

Sets the differences between the output optical signal level of the
optical amplifier input into the instrument and the optical signal
level actually output from the optical amplifier,

Moves the signal list display in WDM to the next page.

Moves the signal list display in WDM to the previous page.

Saves an optical amplifier input signal waveform in the reference
memory.

Saves the waveform data in memory MEAS3.

Exits from the optical amplifier analysis mode.

Selects the WDM analysis mode.

Selects MULTI PEAK in the list display mode.

Selects SNR in the list display mode.

For information on how to operate this function, refer to Section
5.4,"GAIN&NF and SNR.”

Selects RELATIVE in the list display mode,

Selects ITU-GRID in the list display mode.

Switches the current menu to the menu for setting the calculation
parameter.

Moves the setting parameter downward by one position.
Moves the setting parameter upward by one position,
Moves the setting parameter to the left by one position.
Moves the setting parameter to the right by one position.

Closes the window for setting the calculation parameter.,

WDM ASE Method (#)

ASE Fitting (#)

Masked Span (#)

Sets whether or not an ASE interpolation is automatically per-
formed.

Controls whether the Gaussian fitting is used, the measured data
stored in memory MEAS3S is used, or data is manually entered to
calculate the ASE level When “WDM ASE METHOD” is set to
“AUTO OFE.”

Sets the width to be masked around the center of the signal light
in the fitting process.
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Fitting Span (#)  Sets the target wavelength vsed in the fitting process when calcu-
lating the ASE level.

Threshold Level (#)Sets the threshold level by the maximum peak. The optical signal
peaks that are higher than or equal to the threshold level are used
for calculations,

Peak Excursion (#)Sets the amplitude conditions (dB) that are required for the signal
peak recognition.

ASE NBW (#) A parameter used to calculate the amplified spontaneous ermnission
level (Pase) when the list display mode is set to SNR,
(NBW:Noise acquisition Band Width)

Current: The measurement spectrum is used as the amplified
spontaneous emission level (Pase).

Conversion:
The amplified spontaneous emission level is calculated
by assigning an arbitrary wavelength resclution to the
expression shown below.
Pase (Calculated) = Pase (Measurement value) X Res
(Set resolution of “ASE Converted NBW”)/Res (Cur-
rent measurement wavelength resolution)

ASE Converfed NBW (#)
Sets the wavelength resolution used to calculate Pase when the
ASE NBW is set to Conversion.

Manual ASE Level (#)
Sets the ASE level when ASE Fitting is set to Manual Mode.

GRID Ref Frequency (#)
Sets the reference frequency of the WDM-signal nominal fre-
quency when the list display mode is set to ITU GRID.

GRID CH Spacing (#)
Sets the channel spacing frequency of the WDM-signal nominal
frequency when the list display mode is set to ITU GRID.

Signal Power Mode
This parameter is used to select a calculation method for SNR
when SNR is selected in the list display mode. For more informa-
tion on the calculation method, refer to Section 5.4, "GAIN&NF
and SNR."

Peak: SNR is calculated from the signal peak.

YPower: SNR is calculated from the total power within a Masked
Span setting range.

LISTALL ON/OFF When this is set to ON. up to 24 signals can be displayed on the
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screen simultaneously.
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REFERENCE

OFF

wdm monitor

DISPILAY MONI/SPEC

GRAPH X TIME/CH

TBL CONT TIME/CH

data mode

AS

LEVEL

SNR

SCALE

3.3.13 APPLICATION Key

Sets the reference CH No. in the list. The signal assigned to the
reference CH is indicated with an inverted triangle ¥/ on the spec-
trum screen.

Exits from the WDM analysis mode.

Toggles the display mode (in the upper display area) between the
Monitor graph and Spectrum.

Toggles the monitor graph X-axis between the time and channel,

Changes scrolling and CURRENT in the data table in combina-
tion with the CURRENT SELECT key. For more information, re-
fer to Table 3-2.

Changing the table and graph data mode (y-axis).

The table and graph can be displayed in the wavelength (frequen-
¢y) mode.

The table and graph can be displayed in the level mode.

The table and graph can be displayed in the SNR mode.
For information on how to operate this function. refer to Section
5.4 GAIN&NF and SNR.”

Switches the monitor graph Y-axis scale.

When the data mode is set to A.f, the SCALE key function is re-
stricted when using GRAPH X and absolute/relative mode set-
tings (refer to Table 3-1).

Table 3-1 The Scale Change of the A.f Mode

GRAPH X
TIME CH
absolute/ | ABSOLUTE Fixed with the current Fixed with the cwrent
relative measuring span measuring span
INITIAL Scale is changeable Fixed with the measur-
ing span between () and
+.
NOMINAL Scale is changeable Scale is changeable
PREVIOUS MENU

Returns to the previons menu.
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absolute/relative

parameter

ABSOLUTE

INITIAL

NOMINAL

Changes to the display mode for the table and graph displays.
The table and graph can be displayed using absolute values,

The table and graph can be displayed including variations from
the initial values.

(When the X-axis 18 set to TIME, the first measurement value of
each channel is set as the initial value.)

(When the X-axis is set to CH, the first channel measurement val-
ue at each specified time is set as the initial value.)

The table and graph are displayed using the differences from the
target values. When the Data mode is set to A.f, the frequency
specified by GRID Ref Frequency and GRID CH Spacing is used
as the target value,

When the Data mode 1s set to LEVEL, the Nominal Level value
set is used as the target value.

When the Data mode is set to SNR, the Nominal SNR value set is
used as the target value.

PREVIOUS MENU

~—

—

NEXT PAGE

Returns to the previous menu.

Switches to the desired operation parameter menu.
Shifts the parameter downwards by one position.
Shifts the parameter upwards by one position.
Shifts the parameter to the left by one position.
Shifts the parameter to the right by one position.

Displays the next page of the calculation parameter setting win-
dow.

PREVIOUS PAGE

CLOSE

Time Interval

Displays the previous page of the calculation parameter setting
window.

Closes the menu used to set operation parameters.

Sets the measurement time interval.

Measurement Times

Graph All Data

Sets the number of times the measurement is repeated.

Selects whether only the currently selected data or all data is to be
displayed in the graph display.

ON: Displays all data. The currently selected data is dis-
played in yellow and the rest is displayed in green.
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OFF: Displays only the currently selected data in yellow.

Threshold Level (#)
Sets the threshold level by the maximum peak level. peaks that are
higher than or equal to the threshold level are used for calcula-
tions.

Peak Excursion (#)
Sets the amplitude conditions (dB) that are required for the signal
peak recognition.

Pass/Fail Enable Sets whether or not a Pass/Fail judgment is made.
If the value is judged Fail since it has exceeded the limit, the num-
ber in the table is intensified.

GRID Ref Frequency (#)
Sets the reference frequency of a WDM signal.

GRID CH Spacing (#)
Sets the reference frequency of a WDM signal.

Nominal Level Sets the target signal level for each channel of a WDM signal.

Level Upper Lmt  Sets the upper limit for each signal level when making a Pass/Fail
judgment.

Level Lower Lmt  Sets the lower limit for each signal level when making a Pass/Fail
judgment.

A Drift Lmt Sets the upper limit of the wavelength drift for each channel when
making a Pass/Fail judgment.

Nominal SNR Sets the target SNR for each channel of a WDM signal.

ASE Fitting (#)  Sets how the ASE level is entered when WDM ASE METHOD is
set to AUTO OFF: entering the ASE level after it has been calcu-
lated using the Gaussian fitting, entering the data saved in memo-
ry MEAS3 for the ASE level, or entering data manually for the
ASE level,

Masked Span (#) Sets a span that is masked around the center of the optical signal
and removed from the fitting process.

Fitting span (#)  Sets a wavelength width for the fitting process when calculating
the ASE level.

Manual ASE Level (#)
Sets the ASE level when ASE FITTING is set to Manual Mode.

SNR Lower Lmt  Sets the lower limit for each SNR when making a Pass/Fail judg-
ment,
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WDM ASE Method (#)

ASE NBW (#)

Sets whether or not an interpolation for the ASE is automatically
performed.

A parameter used to calculate the amplified spontaneous ermnission
level {Pase)} when the contents of the data table is SNR,
(NBW:Noise acquisition Band Width)

Current: The measurement spectrum is used as the amplified
spontaneous emission level (Pase).

Conversion:
The amplified spontaneous emission level is calculated
by assigning an arbitrary wavelength resolution to the
expression shown below.

Pase (Calculated) = Pase (Measurement value) x Res (Set resolu-
tion of “ASE Converted NBW”)Res (Current measurement
wavelength resolution)

ASE Converted NBW (#)

CURRENT SELECT

Sets the wavelength resolution used to calculate Pase when the
ASE NBW is set to Conversion.

Changes scrolling and CURRENT in the data table in combina-
tion with the TBL CONT key.

Table 3-2 Changing the Table Data Display and the Current Time or Channel

OFF
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TBL CONT

TIME CH

CURRENT
SELECT

ON

Changes the current
time.

Changes the current
channels.

OFF

Scrolls the table data
along the time axis.

Scrolls the table data
along the channel
axis.

The expressions CURRENT TIME and CURRENT CH refer to
the data displayed in the upper display area (When Graph All
Data is selected, the color of the current waveform is different
from the other waveform colors.).
If the X-axis represents the time, the channel data specified by
CURRENT CH is displayed as a monitor graph along the time

aX1s.

If the X-axis represents the channel, the data specified at CUR-
RENT TIME is displayed as a monitor graph along the channel

aX1s.

Turns WDM MONITOR off.
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device Displays the selection menu for the filter characteristic analysis
function, LD spectrum analysis function. and LED spectrum anal-
ysis function.

o-bpf Selects the Optical BPF mode. For more information on the cal-
culation, refer to Section 5.5, "Optical BPF Analysis."

parameter Switches the current menu to the menu for setting the calculation
parameter,
4 Moves the setting parameter downward by one position.
T Moves the setting parameter upward by one position.
«— Moves the setting parameter to the left by one position,
- Moves the setting parameter to the right by one position.

CLOSE Closes the Calculation Parameter Setting window.

Pass Band Threshold
Sets the threshold level for Pass Band.

Half Band Threshold
Sets the threshold level for Half Band.

Stop Band Threshold
Sets the threshold level for Stop Band.

Ripple Select
Selects the calculation method for ripple.

max-min:
Calculates using the maximum value and the minimum val-
ue in passband.
ripple:
Calculates using a maxima and the minima in Pass Band.
search area:
Calculates using the maximum value and minimum value
within the analyzed range in passband.

GRID Ref Frequency (#)
Sets the reference frequency for the GRID.

GRID CH Spacing (#)
Sets the frequency span of the GRID.

Search Area Pass
Sets the calculation wavelength range in the passband for the filter
waveform when calculating the Isolation.
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Search Area Stop

Sets the calculation wavelength range in the stopband for the filter
waveform when calculating Tsolation.

Std Wavelength

Selects how the standard (Reference) wavelength is defined in the
passband when calculating Isolation.

peak:
Sets the standard wavelength to the maximum peak wave-
length.

pass_center:
Sets the standard wavelength to the Pass Band center wave-
length of the filter waveform.

half_center:
Sets the standard wavelength to the Half Band center wave-
length of the filter waveform.

GRID:
Sets the standard wavelength to the GRID which is closest
to the peak wavelength,

Isolation Pass

Selects what level in the analyzing range of the passband set by

Search Area Pass is used to calculate Isolation.

max: Calculates using the maximum level value within the analy-
sis range.

min: Calculates using the minimum level value within the analy-
sis range.

avg: Calculates using the average level value within the analysis
range.

Isolation Stop

NEXT PAGE

PREVIOUS PAGE

OFF
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Selects what level in the analyzing range of the stopband set by
Search Area Stop is used to calculate Isolation.

max: Calculates using the maximum level value within the analy-
sis range.

min: Calculates using the minimum level value within the analy-
sis range.

avg: Calculates using the average level value within the analysis
range.

Displays the next page of the analysis result list.

Displays the previous page of the analysis result list.

Quits the Optical BPF analysis mode.
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[ilter tilt

dfb-ld

Jp-id

parameler

4
1‘
P
-

3.3.13 APPLICATION Key

Selects the Filter Tilt analysis mode. For more information on the
calculation, refer to Section 5.6, "Tilt Calculation Function."

Switches the current menu to the menu for setting the calculation
parameter.

Moves the setting parameter downward by one position.
Moves the setting parameter upward by one position.
Moves the setting parameter to the left by one position.

Moves the setting parameter to the right by one position.

CLOSE Closes the window for setting the calculation parameter,

Start Wavelength

Sets the start wavelength for the fitting process.

Stop Wavelength

OFF

parameler

4
1‘
P
-

Sets the stop wavelength for the fitting process.
Quits the Filter Tilt analysis mode.

Selects the DFB-LD analysis mode. For more information on the
calculation, refer to Section 5.7, "LD Performance Analysis.”

Switches the current menu to the menu for setting the calculation
parameter.

Moves the setting parameter downward by one position.
Moves the setting parameter upward by one position.
Moves the setting parameter to the left by one position.

Moves the setting parameter to the right by one position.

CLOSE Closes the window for setting the calculation parameter,

Threshold Level I (#)

Sets the threshold level used when calculating spectrum width,

Peak Excursion (#)

OFF

Sets the amplitude condition (dB) that is required for signal peak
recognition.

Quits the DFB-LD analysis mode.,

Selects the FP-LD analysis mode. For more information on the
calculation, refer to Section 5.7, "LD Performance Analysis.”
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parameter Switches the current menu to the menu for setting the calculation
parameter.

N/ Moves the setting parameter downward by one position.

T Moves the setting parameter upward by one position.

«— Moves the setting parameter to the left by one position.

-2 Moves the setting parameter to the right by one position.

CLOSE Closes the window for setting the calculation parameter,

Threshold Level 2 (#)
Sets the threshold level from the maximum peak level. Peaks that
are higher than or equal to the threshold level are used for calcu-
lations.

OFF Quits the FP-LD analysis mode.

fed Selects the FP-LD analysis mode. For more information on the
calculation, refer to Section 5.7, "LLDD Performance Analysis."

OFF Quits the LED analysis mode.
acpr Selects the ACPR analysis mode. For more information on the
calculation, refer to Section 5.8, "ACPR (Adjacent Channel Leak-

age Power Ratio)."

parameter Switches the current menu to the menu for setting the calculation
parameter.

d Moves the setting parameter downward by one position,
T Moves the setting parameter upward by one position.

« Moves the setting parameter to the left by one position.
- Moves the setting parameter to the right by one position.
CLOSE Closes the window for setting the calculation parameter.

GRID Ref Frequency (#)
Sets the reference frequency for the GRID.

GRID CH Spacing (#)
Sets the frequency span of the GRID.

OFF Quits the ACPR analysis mode.

3-40



(28384 Optcal Spectrum Analyzer Operation Manual

3.3.14 ADVANCE Key

3.3.14 ADVANCE Key

Pressing the ADVANCE key displays the ADVANCE menu,

peak power-mon
SAMPLING POINT
INTERVAL TIME
OFF

limit line

pattern select

PATTERNI
PATTERN?2
PATTERN3
PATTERN4

PATTERNS

Selects the peak power monitor function.

Sets the maximum measuring numbers in SINGLE measurement.
Sets the time interval for measuring,

Exits from the peak power monitor function.

Selects a function from the limit line function.

Switches to the Pattern File Selection menu for the limit line to be
loaded.

Loads data from the PATTERNI file as the limit line,
Loads data from the PATTERN? file as the limit line.
Loads data from the PATTERN3 file as the limit line.
Loads data from the PATTERNA4 file as the limit line,

Loads data from the PATTERNS file as the limit line.

PREVIOUS MENU

Returns to the previous menu.

shift X/Y Switches to the Shift Volume Setting menu for the limit line along
the X or Y-axis.
SHIFT X Sets the shift volume of a limit line along the X-axis.
SHIFTY Sets the shift volume for a limit Iine along the Y-axis.
PREVIOUS MENU
Returns to the previons menu.
SHOW PARAM ON/OFF Switches the display function for the list of loaded pattern file pa-
rameters to on or off,
LOAD PATTERN FILES Loads the limit line pattern file from a floppy disk.
For information how to create the pattern file, refer to Section
5.11, “Setring Limit Line” in the technical notes.
PASS/FAIL Makes a Pass/Fail judgment.
AUTO PASS/FAIL ON/OFF  Switches the repetitive execution function for PASS/FAIL to on

or off,
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3.3.15

3.3.16

3.3.17

3.3.18

3-42

OFF

ON/OFF Key

Exits from the limit line function.

Pressing the ON/OFF key (in the CURSOR section) displays the CURSOR menu.

The selection of cursor displays and display formats for cursor data can be performed. (Refer to 5.10 Cur-
sor Modes and Explanation for Displayed Data.)

NORMAL

AMODE

2ND PEAK

POWER

PEAK TO PEAK

LEFT PEAK

RIGHT PEAK

Al Key

Sets the cursor call mode to the NORMAL.
Sets the cursor call mode to the AMODE.

Sets the cursor call mode to 2ND PEAK.
X cursor 1 moves to the highest peak and X Cursor 2 moves to the
second highest peak.

Sets the cursor call mode to POWER.
Displays the total power of the signal section between the two X
Cursors.

Sets the cursor call mode to PEAK TO PEAK.
Omne X Cursor moves to the maximum level, and the other X Cur-
sor moves to the minimum level.

Moves X Cursor 2 over the next peak on the left side. In addition,
if Y Cursor 2 is displayed, only the peaks whose levels are above
the Y Cursor 2 level are targeted.

Moves X Cursor 2 over the next peak on the right side. In addi-
tion, if Y Cursor 2 is displayed, only the peaks whose levels are
above the Y Cursor 2 level are targeted.

Pressing the Al key displays the first cursor perpendicular to the wavelength axis. Pressing the Al key

again erases the cursor.

A2 Key

Pressing the A2 key displays the second cursor perpendicular to the wavelength axis. Pressing the A2 key

again erases the cursor.

L1 Key

Pressing the L1 key displays the first cursor horizontal to the wavelength axis. Pressing the L1 key again

erases the cursor.
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3.3.19

3.3.20

L2 Key

3.3.19L2 Key

Pressing the L2 key displays the second cursor horizontal to the wavelength axis, Pressing the L2 key

again erases the cursor.

CONTROL Key

Pressing the CONTROL key displays the CONTROL menu.

DUAL ON/OFF

S.IMPOSE ON/OFF

malii trace

TRACE MAX

NEXT

PREV

AUTO TRAC ON/OFF

DELETE CURRENT

DELETE ALL

OFF

GRID ON/OFF

ACT U&L ON/OFF

Toggles the dual screen display function for the upper and the
lower screens on or off.

ON: Displays the dual upper and lower screens.
OFF: Displays only one screen.

Toggles the function for superimposing display on or off.
ON: Displays by superimposing.

OFF: Turns the function for superimposing display off.
Tums the multi-trace function on.

The current trace is saved as No. 1.

The ¢olor of the current trace is displayed in yellow.

The colors of the traces other than the current trace are displayed
in the order of green, blue, sky blue and red.

Sets the maximum trace number (1 to 32).

The current trace is shifted to the next number.,

The current trace is shifted to the previous number.

Toggles the auto-trace function on or off.

When the auto-trace function is turned on, the current trace num-
ber is automatically incremented for each sweep.

Deletes the current trace.

Deletes all traces.

Turns the multi-trace function off,
Only the current trace is left undeleted.

Toggles the grid display function on or off,
Displays and erases the grid lines within the data display frame.

Toggles the function used to update the upper and lower screens
(for each measurement in the dual screen mode) on or off.

ON: The upper and lower screens are updated for each mea-
surement,

OFF: Only the upper screen is updated.
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X-CHANGE UPR/LOW

sampling point

101

201

S01

1001

2001

so01

10001

AUTO ON/OFF

Exchanges between the upper and lower screens only in Dual
Secreen Mode.

Sets the sampling point within the wavelength range.

Sets the sampling point within the wavelength range to 101
points.

Sets the sampling point within the wavelength range to 201
points.

Sets the sampling point within the wavelength range to 501
points.

Sets the sampling point within the wavelength range to 1001
points.

Sets the sampling point within the wavelength range to 2001
points.

Sets the sampling point within the wavelength range to 5001
points.

Sets the sampling point within the wavelength range to 10001
points.

Toggles the auto-sampling point function on or off,

ON: Automatically sets the sampling points according to the
span and resolution.
The character “A” is affixed to the screen annotation for
the number of sampling points.

OFF: Turns the auto-sampling point function off.
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3.3.21 SAVE Key

Pressing the SAVE key displays the SAVE menu. (Refer to Section 2.3.4, " Saving or Reading Data.")

SAVE REF DATA

SAVE MEAS 1

SAVE MEAS 2

SAVE MEAS 3

save meas data

Stores the current measurement data into memory as reference da-
ta. The reference data is used with NORMALTZE LOSS/TRANS.
In addition, the reference data is used as the optical amplifier in-
put signal spectrumm in the opt amp function (used to calculate the
gain and NF of an optical amplifier),

Saves the current measurement data into memory MEAST.
However, the data created using the Peak Normalized, Peak Pow-
er Monitor, LLoss or Trans function cannot be saved.

Saves the current measurement data into memory MEAS2,
Saves the current measurement data into memory MEAS3.

This trace data is used as a fitting function when ASE fitting is set

to MEAS3.

Moves to the save menu for the measurement data,

SAVE Saves the current measurement data in the file name selected.
DELETE Deletes the file selected.
RECOVER Recovers the file deleted just before recovering,
name Moves to the menu that inputs the file name.
« Moves the input cursor to the left by one character.
- Moves the input cursor to the right by one character.
NAME CLEAR  Clears the input memory name (file name).
ENTER Selects characters from the character menu.
PREVIOUS MENU
Returns to the previous soft key menu.
EXIT Returns to the waveform display mode.
SAVE MEM/FDD Switch the media for saving the data between memory and FDD.

MEM:  Saves the data in the internal memory.

FDD: Saves the data to the floppy disk drive.
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3.3.22 RECALL Key
Pressing the RECALL key displays the RECALL menu.
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RECALL REF DATA

RECALL MEAS 1

RECALL MEAS 2

RECALL MEAS 3

recall meas data

RECALL

EXIT

RECALL MEM/FDD

Recalls data from the reference data memory.
Recalls data from memory MEAST.

Recalls data from memory MEAS2,

Recalls data from memory MEAS3.

Moves to the recall menu for the measurement data.
Recalls from the selected file.

Returns to the waveform display mode.

Switch the media for recalling data between memory and FDD.
MEM: Data is loaded from internal memory.

FDD: Data is loaded from the floppy disk drive.
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3.3.23 DEVICE Key
Pressing the DEVICE key displays the DEVICE menu.

select output Selects the output device.
INTERNAL PRINTER Selects the internal thermal printer as the output device.
EXTERNAL PRINTER Selects the external printer as the output device,
FLOPPY DISK Selects the floppy disk as the output device.
PREVIOUS MENU Returns to the previous soft key menu.
printer Sets the printer parameter.
MENU OUT ON/OFF Toggles the soft key menu on (to output) or off (not to output).
ON: Outputs the soft key menu on the right side of the screen

when the printer is outputting.

OFF: Does not output the soft key menu.
external printer Sets the parameter for external printer output.
MODE:GRAY Prints in 4 gradations.
MODE:MONO S Prints in 2 gradations of white and black in small size.
MODE:MONO L. Prints in 2 gradations of white and black in large size.

COMMAND:ESC/P
Qutputs according to ESC/P.

COMMAND:HP PCL
Qutputs according to HP PCL.

COMMAND:ESC/P RAS
Qutputs according to ESC/P RAS.

PREVIOUS MENU
Returns to the previous soft key menu.

PREVIOUS MENU Returns to the previous soft key menu.
floppy Sets the parameter for outputting data to the floppy disk.
DIRECTORY Used to display the directory information of all the files in the
floppy disk.
Jormat Sets the format parameter.
EXECUTE Executes the format.
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2DD(720K) Selects format capacity 2DD-720K.

2HD(1.44M) Selects format capacity 2HD-1 44M.

PREVIOUS MENU
Returns to the previous soft key menu.

bil map Records the display screen using the bitmap.
MODE:MONO  Records in 2 gradation of white and lack.
MODE:GRAY Records in gray scale,
MODE:COLOR  Records in 256 colors.
COMPRESS ON/OFF
Toggles the compression function of the bitmap on or off.
PREVIOUS MENU
Returns to the previous soft key menu.
PREVIOUS MENU Returns to the previous soft key menu.
color Selects the color pattern.
PATTERN-1 Selects color pattern 1.
PATTERN-2 Selects color pattern 2.

PATTERN-3

Selects color pattern 3,

PATTERN-4 Selects color pattern 4.
PATTERN-5 Selects color pattern 5.
PREVIOUS MENU Returns to the previous soft key menu.
EXT KEY US/JP Toggles the keyboard between the US layout (104} and the Japa-
nese layout (109).
clock Sets the real time clock.
(Refer to Section 2.3.3, “Setting Date/Time.™)
DISPLAY ON/OFF Toggles on (to display) or off (not to display} the date display.
ON: Displays the date.
OFF: Does not display the date.
YEAR Sets the year.
MONTII Sets the month.
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DAY

HOUR

MINUTE
FPREVIOUS MENU

buzzer

BEEP ON/OFF

WARNING ON/OFF

QUIET ON/OFF

PREVIOUS MENU

3.3.23 DEVICE Key

Sets the day.

Sets the hour,

Sets the minute. At the same time it sets the seconds to (0.
Returns to the previous soft key menu.

Sets the conditions for sounding the buzzer. Buzzer sounds in-
clude two types: one sound that is activated when the panel keys
are pressed and another sound that is activated when measure-
ment conditions, ete. are set illegally.

Sets whether to beep when the panel keys are pressed.

ON: Beeps when the panel keys are pressed.

OFF: Does not beep when the panel keys are pressed.

Sets whether the warning buzzer is sounded or not when error oc-
curs.

ON: Sounds the warning buzzer when error occurs.

OFF: Does not sound the warning buzzer when error occurs.
Toggles on or off the function of decreasing buzzer sound vol-
ume.

ON: Decreases the sound volume of the buzzer.

OFF: Does not control the sound volume of the buzzer.

Returns to the previous soft key menu.
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3.3.24

3.3.25

3.3.26

3.3.27

COPY Key

Pressing the COPY key outputs the data to be copied to the output device set by Select Output.
(Refer to Section 2.3.5, “Outputting Data (Hard Copy).”)

FEED Key

Pressing the FEED key performs paper feed in the internal printer.

LOCAL Key

HEADER ON/OFF

ADDRESS UP

ADDRESS DOWN

INSTR PRESET Key
PRESET

SELF TEST

Turns ON (to add)/OFF (not to add) the header when outputting
the GP-IB data.

ON: Adds the header when outputting data.
OFF: Does not add the header when outputting data.

Increments the GPIB address by 1.

Decrements the GPIB address by 1,

Sets the panel setting conditions to the initial setting status.

Conducts a self test and displays the results after approximately
90 seconds.
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3.3.28 CAL Key

3.3.28 CAL Key

{Refer to Section 2.2.4, “Alignment™ and Section 2.2.5, “Calibration.”)

CAL \ (Int.)

CAL A\ (Ext.)

EXECUTE
A OFFSET
LEVEL OFFSET

RECALL OFFSET ON/OFF

AUTO ALIGNMENT

Calibrates the wavelength using the optional self-contained light
source,

Calibrates the wavelength using the external laser light source as
the calibration light source.

Executes the calibration operation.
Inputs the offset value of the wavelength.
Inputs the offset value of the level,

Toggles the function used to load wavelength and level offset data
(before a data file or panel information is loaded) on or off,

ON: Recalls the offset parameter.

OFF: Does not recall the offset parameter.

NOTE: When the offset data is not enabled, please input @ to the A off-
set and the LEVEL OFFSET.

This function adjusts the optical axis of the monochromator used
with the optical spectrum analyzer.

CAUTION: Prior to operating this instrument immediately after hav-
ing transported it with fierce vibrations, or operating this
instrument in a place having abrupt temperature changes,
be sure to warm up the instrument and then perform the
AUTO ALIGNMENT function in advance,
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3.3.29 LABEL Key

3.3.29 LABEL Key

{Refer to Section 2.3.1, “Entering Label Data.™)

&«

-

DELETE CHAR

INSERT SPACE

CLEAR LINE

ENTER

UNDO

Moves the input cursor in the label to the left by one character.
Moves the input cursor in the label to the right by one character.
Deletes a character at the input cursor position,

Inserts a space at the input cursor position.

Clears all data in the label input buffer.

Sets the input character selected by the character menu,

Recovers the label data to the status before the LABEL key is
pressed.
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3.4 List of Settings
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Defaults Configuration Values

3.4 List of Settings

The center wavelength and span wavelength along the horizontal axis are calculated into the center fre-
quency and span frequency, respectively.

Table 3-3 Default Settings (1 of 6)

ltem Default Minimum Maximum Settin_ g Backup File
value value resolution save

Center wavelength {nm) 1150 600 1700 0.001 O O
Span wavelength (nm) 1100 0.2 1100 0.1

Auto peak center OFF - - - O O
Spectral horizontal axis nm - - - O O
Reference level (dBm) 0 -90 30 0.1 O O
Reference level (LIN) 1mw IpW 1000mWw 0.1 O O
Minimum hold OFF - - - O O
Maximum hold OFF - - - O O
Reference auto OFF - - - O 9
LIN/LOG LOG - - - O O
Level scale 10dB/DIV 0.1 10 0.1 O O
AUTO measurement OFF - - - e e
Point average OFF 1 64 1 O O
Sweep average OFF 1 64 1 O O
Smoothing OFF 1 11 2 O O
Sweep mode NORMAL - - - O O
Gate Time(sec) 0.01 0 1 0.001 O O
SYNC Low - - - O O
DELAY (usec) 10 0 1000 0.1 O O
EDGE RISE - - - O O
Wavelength resolution (nm} 0.2 0.01 0.5 - O O
Cursor OFF - - - e e

3-53



(08384 Optical Spectrum Analyzer Operation Manual

3.4.1 Defaults Configuration Values

Table 3-3 Default Settings (2 of 6)

Ttem Default Minimum Maximum Setting Backup File
value value resolution save

Cursor data NORMAL - - - O O
Dual screen display OFF - - - e e
Superimpose mode OFF - - - e hd
Multi trace OFF - - - b e
Trace max § 1 32 1 O O
Current trace No. ] 1 32 ] X X
Auto trace ON - - - O O
Grid ON - - - O O
Sampling point 501 101 10001 Note | - O O
Auto sample OFF - - - O O
Peak normalize OFF - - - b4 O
Power monitor OFF - - - O 9
Power monitor times 101 11 1001 1 O O
Power monitor interval (sec) 0.5 0.5 3600 0.1 O O
Limit line OFF - - - e e
Spectral width OFF - - - e X
Spectral width type pk-XdB - - - O O
THRESHOLD LVL1 (dB) 3 -59.9 59.9 0.01 O O
THRESHOLD LVL2 (dB) 20 0.1 G9.9 0.01 O O
K Parameter 1 0.1 100 0.01 O O
(RMS, Peak RMS)

Ki(RMS) 2.3548 1 10 0.0001 O O
Spectral width width{nm}) 1 0.01 100 0.01 O O
Notch width OFF - - - b e
Notch width level(dB) 3 -59.9 59.9 0.01 O O
Notch width width(nm) 1 0.01 100 0.01 O O

Note 1:Up to 2001 points when the multi-trace function is turned on
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3.4.1 Defaults Configuration Values

Table 3-3 Default Settings (3 of 6)

Ttem Default Minimum Maximum Setting Backup File
value value resolution save

Opt AMP OFF - - _ X X
Opt AMP MODE Single - - -

NF(s-sp) or NF(total) NF(s-sp) - - - O O
ASE Fitting GAUSS - - - O O
SPECTRUM DIVISION OFF - - - O O
K Parameter(OPT AMP) 1 0.1 100 0.01 O O
Masked SPAN(nm) 0.4 0 1100 0.01 O O
Fitting SPAN(nm) 1 0 1100 0.01 O O
FILTER AA(nm) 0 0 1100 0.01 O O
Pin LOSS(dB) 0 -10 10 0.01 O @
Pout LOSS(dB) 0 -10 10 0.01 O O
Peak Excursion (dB) ] 0 100 0.01 O O
WDM LIST OFF - - - X X
WDM MODE Multi Peak - - - O O
WDM LIST ALL OFF - - - O O
WM ASE Method AUTO OFF - - - O O
Threshold Level (dB} 20 0.1 59.9 0.01 O O
GRID Ref Frequency (THz) 193.10 100 500 0.0001 O O
GRID CH Spacing (GHz) 100.0 10 10000 0.1 O @)
Manual ASE Level (dBm) -40 -90 23 0.01 O @
ASE converted NBW (nm} 1 0.01 10 0.001 O O
ASE NBW current - - - O @
Reference CH No. 1 1 256 1 b e e
Signal Power Mode Pealk - - - O O
WDM Monitor OFF - - - b e
SPECTRUM display OFF - - - O O
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3.4.1 Defaults Configuration Values

Table 3-3 Default Settings (4 of 6)

Ttem Default Minimum Maximum Setting Backup File
value value resolution save
GRAPH X Time - - - 9, Oy
DATA MODE Af - - - O @
ABSOLUTE/RELATIVE ABS - - - O O
Graph All Data ON - - - O O
Current Time No. 1 1 501 1 b e e
Current Channel No. 1 1 256 1 hd pd
Measurement Times 11 1 501 Note 2 1 O O
Time Interval (min.) 0.1 0.1 1440 0.1 O O
Pass/Fail Enable disable - - - O O
2 Drift Limit (nm) 0.1 0.01 10 0.001 O O
Nominal Level (dBm) 0 -90 +23 0.01 O O
Level Upper Limit (dBm) 20 -90 +23 0.01 O O
Level Lower Limit (dBm) -20 -90 +23 0.01 O O
Norminal SNR (dB) 20 0 60 0.01 O O
SNR Lower Limit (dB) 10 0 60 0.01 O O
O-BPF OFF - - - pd X
Pass Band Threshold (dB}) 0.5 0.1 99.9 0.01 O O
Half Band Threshold (dB) 3 0.1 909 0.01 O O
Stop Band Threshold (dB) 26 0.1 999 0.01 O O
Ripple Select ripple - - - O @]
Search Area Pass (nm) 0 0 10 0.01 O O
Search Area Stop (nm) 0 0 10 0.01 O O
Std Wavelength GRID - - - O O
Isolation Pass min - - - O O
Isolation Stop max - - - O O

Note 2:When the analyzer is set to the monitoring function, up to 201 times if the number of WDM signals is
between 65 and 128, or up to 131 times if the number of WDM signals is 129 or more.




(28384 Optcal Spectrum Analyzer Operation Manual

3.4.1 Defaults Configuration Values

Table 3-3 Default Settings (5 of 6)

fem Detuate | MM | et | B [ e
Filter Tilt OFF - - - X X
DFB-LD OFF - - - pe e
FP-L.D OFF - - - e e
LED OFF - - - P4 4
Limit Line Shift X (nm) 0 -1100 1100 0.001 X X
Limit Line Shift Y (dB) 0 220 220 0.01 X 4
Show Param OFF - - - X X
Auto Pass/Fail OFF - - - O O
DEVICE TYPE Internal - - - O 4
PRT
FLOPPY ON/OFF OFF - - - O ¢
FLOPPY FORMATTING 2HD - - - O X
Bitmap Compless OFF - - - O X
Bitmap Save Color - - - O X
Color Pattern PATTERN- - - - Oy X
1
Ext. PRT MODE GRAY - - - O X
Ext. PRT COMMAND ESC/P - - - O X
BUZZER(BEEP) ON ; - - O X
WARNING ON - - - O X
QUIET BEEP NORMAIL - - - O e
EXT Key Us - - - O %
CLOCK ON/OFF ON - - - O X
MENU OUT/(printer) ON - - - O »
CAL X (Int.) - - - - O X
CAL A (Ext.) - 600 1700 0.001 O e
A OFFSET(nm) 0 -100 100 0.001 O O
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3.4.1 Defaults Configuration Values

Table 3-3 Default Settings (6 of 6)

Ttem Default Minimum Maximum Setth g Backup File

value value resolution save
LEVEL OFFSET(dB) 0 -20 20 0.01 O O
RECALL OFFSET OFF - - - O e

(: The parameter is saved to Backup or File save.

X: The parameter is not saved to Backup or File save.
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4.1 GPIB Command Index

4 REMOTE CONTROL

4.1 GPIB Command Index

This GPIB command index can be used as the index for Chapter 4.

GPIB Command Pages GPIB Command Pages
FIDIN cetiiiriceietesieneesie sttt se s i 4-49 FEE ..ot 4-46
FTST v enree s 4-49 FEQ .o 4-46
ACP et 4-45 FMT .o 4-47
ALM ittt 4-47 FON oot 4-46
APC i 4-36 FPL ..o 4-45
APF et 4-40 FRQ ..o 4-36
ASP it 4-39 BSP ottt 4-36
AUL oo 4-39 FTL oo 4-45
AUT Lo e 4-37 FTM oo 4-44
AVG .ttt 4-37 GRE. ..ottt 4-42, 4-44,
AVS 4-37 4-45
BOP ettt 4-46 GRI ettt 4-39
BPF 4-44 GSP oo, 4-42, 4-44,
BSV . 4-46 4-45
BUZ ettt 4-46 HBT oottt 4-44
CORST) i 4-49 HED(HD) ..o 4-47
CEN i 4-36 IPR oo e e 4-47
CKD ot 4-46 ISP ot 4-44
CLE ..o 4-47 1SS 4-44
CLF it 4-47 LAB oo 4-38
CLM ittt 4-47 LAR ottt 4-42
CLO e 4-46 LOC e 4-42
CLS (i 4-47 LCT .o e 4-42
COP .ottt 4-46 LDA et 4-42
CPT e 4-46 LED. ..o 4-45
CSB i 4-47 LEV. ..o 4-37
CUC et 4-36 LED oottt 4-43
CUD e 4-38 LHA e 4-42
CUL i 4-37 LIN oo e e 4-37
CUR ettt 4-38 L et 4-43
DEL(DL) .o, 4-47 LMT o 4-42
DEV i 4-46 LNL...oviciiimmricien e e 4-43
DEFB ettt 4-45 LIS ettt 4-43
DLY o, 4-37 LOS e 4-40
DMD i 4-39 LPE ... s s 4-48
DUA et 4-39 LPL ottt 4-41
BFTRG) e 4-49 LPO e 4-41
EGE. .. 4-37 LPR ..o 4-40
EKB oot 4-46 LPS e 4-38
BEPM L 4-46 LPT e 4-40
FDL oo 4-41 LRS oo 4-48
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LSO 4-37
LSD ittt 4-42
LSL i 4-43
LS 4-36
LTF i, 4-42
LTT v ons 4-42
LTM e 4-42
LUL. i, 4-43
LVA e, 4-42
MAL e 4-44
MAT ittt 4-39
MCU v, 4-39
MDA e 4-39
MDUC it 4-39
MEA v 4-38
MEN. e 4-46
MIM ..o, 4-40
MMX i 4-39
MNC e 4-37
MNH i, 4-37
MNT .o 4-39
MPT e 4-39
MSKo it 4-47
MSPIMS) .o, 4-47
MTE .. 4-39
MXC e 4-37
MEH oo 4-37
NFEK e 4-41
NET ., 4-41
NLV i aons 4-41
NPK e 4-41
NWD i, 4-41
NWT e, 4-41
OAC e 4-49
OAM it 4-41
OBP....oriiiiiiiccinnimins oo 4-49
OCD e 4-48
ODF ittt 4-49
ODNL oo 4-47
OFP e 4-49
OFT oottt 4-49
OGN .o 4-48
OLE. s 4-49
OLM .ottt 4-48
OLN .o 4-48
OLS e 4-48
OLT ittt 4-48
OMD Lo 4-41
ONT s 4-48
ONW Lttt 4-48
OPA i 4-48

Shv
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4.1 GPIB Command Index
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4.2 Overview of GPIB

4.2

Overview of GPIB

The GPIB is an interface connected to the measurement device, controller, and peripheral units, etc., through
a simple cable (bus line).

The GPIB is more expandable than conventional interfaces, is easy to use, and has electrical, mechanical,
and functional compatibility with other manufacturers” products, making it applicable to system configura-
tions from simple systems to automatic design systems with high-level functions using one bus cable.

To vse the GPIB, first setting an “address™ for each instrument connected to the bus line is required. Each
instrument is assigned one or more roles from the following three roles: controller, talker (TALKER), or lis-
tener (LISTENER).

During system operation, only one “talker” can send data to the bus line, but plural “listeners™ can receive it.

The controller specifies the addresses of “talker” and “listener” to transfer data from “talker” to “listener”,
and the controller sets setting conditions from “talker” to “listener”.

Data is synchronously transferred synchronously bidirectionally between devices via eight data lines in the
bit-parallel, byte-serial form. Because this i3 a synchronous system, using high-speed and low-speed devices
together in the same system is possible.

Data (messages) transterred between devices include measurement data, measurement conditions (pro-
grams), and commands; they are in ASCII.

In addition to eight data lines, the GPIB has three handshake lines for controlling the synchronous data trans-
mission between instruments, and five control lines for controlling the bus information flow.
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4.3 Interface Functions

Table 4-1 shows analyzer interface functions,

Table 4-1 Interface Functions

4.3 Interface Functions

Code

Function

SH1

Source handshake

AHI1

Acceptor handshake

To

Basic talker
Serial polling
Talker reset based on listener specification

14

Basic listener
Listener reset based on talker specification

SR1

Service request

RL1

Remote

PPO

No parallel function

DCl

Device clear

DT1

Device trigger

Co

No controller function

E2

Three-state-bus-driver used

4-5
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4.4 Program Code

4.4

Program Code

This section explains the program code through which the outside controller sets analyzer conditions.

Each program code consists of three English characters which indicate the functions and numerical data for
setting functions as follows:

33X ddddd
: Lo - numerical data
| +  Number of one character (code)
|
\ « Integral number
|
: « Real number
b e m— - Header indicating function (basically three English characters)

The state of each condition is read in by adding 7 after the functional header.

NOTE:

L For the functional header and unii, either a capital letter or a lower-case Ietter is used for setting. Any space
code (20H) is set in a program code.

2, In this analyzer, the program code is processed in one row to the terminator. The maximum allowable charac-
fers set in one row are 255.
When describing a plurality of program codes in one row, set the program codes by punctuating with comma
;) or semicolon (;).
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4.5 Talker Formats (Data Qutput Formats)

Talker Formats (Data Qutput Formats)

This section describes the talker formats used when this analyzer system transfers data to an external control-
ler.

Data is classified roughly into eighteen types of formats.

Header: 2 to 4 characters (not output if Header OFF})
SP: Space (20H)
DS: Dxata Separator (either’,” °;” CR or NL)
Can be specified by the program code “SDLn” (“DSn™).
T: Terminator (either NL<EOI>, NL, <EOL>. or CR.NL<EQI>)

Can be specified by the program code “DELn” (“DLn"),
Mantissa part data: polarity + decimal point + 5 to 7 numbers (digits)
Exponent part data: 10712 to 1012 (delimited by every three digits)
() Waveform data (program code “0OSD0”, “OSD1”, “OSD2”, “OSD3”, “OPA™)}
+  ASCII format (format specification code “FMT{O™)

Header SP Data 1 DS Data 2 pDs | . Data N T

—T — —

Mantissa part data | Exponent part data

Header Data type
LMUM Wavelength [m]
FQTH Frequency |Hz]
LVLG Level data in logarithmic scale [dB, dBm]
LVLI Level data in linear scale
LVPC Level data of unit %
™S Time data in trend chart
OPA ASE fitting data [dBm]

4-7
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4.5 Talker Formats (Data Qutput Formats)

« BINARY format (format specification code (“FMT1”, “FMT2”, “FMT3", “EMT4"})

Data 1 Data 2 Data N <EOI>

Is output in either of the following four formats according to the setting of the format
specification code “FMTn.”

(a) “FMT1” ... 16 bits (integer type)
Ts output within the range of 0 to 1000 on the X axis and within { to 10000 on the Y axis by
setting all data on the screen as linear scale.

10000

0 0 1000

(by “FMT2" ... 64 bits (floating point type}
Qutputs data in the floating-point format (IEEE 5td.754-1985 format) as shown below.

63 62 52 51 48 47 32 31 16 15

Mantissa part 52 bits [m]

L Decimal point position (1.)

Exponent part 11 bits (bias 1023} [e]

Sign of mantissa part

The formula is shown below.

(-1 x L.m x 2 (1023

4-8
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4.5 Talker Formats (Data Qutput Formats)

(c) “FMT3" ... 32 bits (IEEE floating-point type)
Qutputs data in the floating-point format (IEEE Std.754-1985 format) as shown below.
31 30 24 23 22 16 15 8 7 0

Decimal part 23 bits [m]

Decimal point position (1.)
L Fxponent part 8 bits (bias 127) [e]
Sign of mantissa part [S]

The formula is shown below.

(-1¥° x 1.m x 2(¢127)
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4.5 Talker Formats (Data Qutput Formats)

(2)  Peak search data (Program code “OPK’™)

= Spectrum measurement

s DS level T

Header | Mantissa part data | Exponent part data

Header Data type
LMPK Peak wavelength (L)
LQPK Peak frequency (f)
LVPK Peak level (level)

*  Power mounitor display

Level (MIN) | DS | Level (MAX) | DS | Level (AVE) | T

Header | Mantissa part data | Exponent part data

Header Data type
LVMN Minimum of the level data
LVMX Maximum of the level data
LVAV Average value of the level data

4-10
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(3)

4.5 Talker Formats (Data Qutput Formats)

Cursor data (Program code “OCD™}

One of the following four formats is used according to the “CUDn” code for specifying the cursor

display mode.

{In power monitor display, the cursor data output is fixed not according to the “CUDn™.)

= “CUD0” ... Normal

L1

DS

L2

Al DS level 1 DS A2 DS | level2 | DS
_'_

Header | Mantissa part data | Exponent part data
Header Data type

LMXA Wavelength of X cursor 1 (A1)

FQXA Frequency of X cursor L (f1)

LVXA Level of X cursor 1 (level 1)

LMXB Wavelength of X cursor 2 (A2)

FQXB Frequency of X cursor 2 (f2)

LVXB Level of X cursor 2 (level 2)

LVYA Level of Y cursor 1 (L1)

LVYB Level of Y cursor 2 (L2)
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4.5 Talker Formats (Data Qutput Formats)

4-12

«  “CUDO” ... Normal {Case of minimum/maximum hold mode)
A1 | DS [levell | DS |level2 | DS [ level3 [DS| A2 |DS|leveld |DS | levels [ DS | level
Header Data type
LMXA Wavelength of X cursor 1 (A1)
FOQXA Frequency of X cursor L (f1)
MXXA Maximum hold level of X cursor 1 {level 1)
LVXA Current waveform level of X cursor 1 (level 2)
MNXA Minimum hold level of X cursor 1 (level 3)
LMXB Wavelength of X cursor 2 (A2)
FQXB Frequency of X cursor 2 (f2)
MXXB Maximum hold level of X cursor 2 (level 4)
LVXB Current waveform level of X cursor 2 (level 5)
MNXB Minimum hold level of X cursor 2 (level 6)
«  “CUDI1” ... AMODE
Al DS | levell | DS A DS | Alevel | DS L1 DS AL T
Header Data type
LMXA Wavelength of X cursor 1 (A1)
FQXA Frequency of X cursor 1 (f1)
LVXA Level of X cursor 1 (level 1)
LMDX Wavelength difference between X cursor 1 and 2 (AL}
FQDA Frequency difference between X curser 1 and 2 (Af)
LVDX Level difference between X cursor 1 and 2 (Alevel)
LVYA Level of X cursor 1 (L1)
LVDY Level difference between Y cursor 1 and 2 (AL)
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“CUDI1” ... AMODE (Case of minimum/maximum hold mode)

Al | DS |[levell |DS|level2 | DS | level3 | DS | A2 |[DS| leveld | DS| levels

DS

level6

Header Data type

LMXA Wavelength of X cursor 1 (A1)

FQXA Frequency of X cursor 1 (f1)

MMXA Level difference between max hold and min hold at X cursor 1
(level 1)

MCXA Level difference between max hold and Current at X cursor 1
(level 2)

CMXA Level difference between Current and min hold at X cursor 1
(level 3)

LMXB Wavelength of X cursor 2 (A2)

FQXB Frequency of X cursor 2 (f2)

MMXB Level difference between max hold and min hold at X cursor 2
(level 4)

MCXB Level difference between max hold and Current at X cursor 2
(level 3)

CMXB Level difference between Current and min hold at X cursor 2

(level 6)

“CUD2” ... 2ND PEAK

Al DS | levell | DS AL DS | Alevel T
Header Data type

LMPK Peak wavelength (A1)
FQPK Peak frequency (f1)
LVPK Peak level (level 1)
LMDP Wavelength difference between 1st and 2nd peaks (AX)
FQDP Frequency difference between the 1st and the 2nd peaks (Af)
LVDP Level difference between 1st and 2nd peaks (Alevel)

4-13
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4.5 Talker Formats (Data Qutput Formats)

4-14

< “CUD3” ... POWER

Al DS A2 DS XL T
Header Data type
LMXA Wavelength of X cursor 1 (1)
FOQXA Frequency of X cursor 1 (f1)
LMXB Wavelength of X cursor 2 (A2)
FQXB Frequency of X cursor 2 (£2)
LVPW Sum of levels between X cursor 1 and 2 (2L).

= “CUDA4” ... Peak to Peak

Al DS | levell | DS A2 DS | level2 | DS Al DS | Alevel
Header Data type
LMXA Wavelength of X cursor 1 (A1).
FOQXA Frequency of X cursor L (f1).
LVXA Level of X cursor 1 (level 1).
LMXB Wavelength of X cursor (A2).
FQXB Frequency of X cursor 2 (£2).
LVXB Level of X cursor 2 (level 2).
LMPP Wavelength difference of maximum and minimum (AX).
FQPP Frequency difference between the maximum and the minimum
values {Af).
LVPP Level difference of Maximum and minimum (Alevel).
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4

4.5 Talker Formats (Data Qutput Formats)

Spectral width data and notch width data (Program code “OSW”, “ONW™)
« Calculation results of Peak Threshold, Envelope, RMS, Peak RMS, and X dB Width

The results of five types of calculations are all output in the following format:

Center wavelength

DS Spectral width DS | The number of peaks T

Header Integer

Header | Mantissa part data | Exponent part data
Header Data type
LMCN Center wavelength
FQCN Center frequency
LMHW Spectral wavelength width
FQHW Spectral frequency width
NOSP Numbers of peaks

« Calculation result of the Xnm Level

Center wavelength

DS | Difference between the levels | DS | The number of peaks

Header

Integer

Header | Mantissa part data | Exponent part data
Header Data type
LMCN Center wavelength
FQCN Center frequency
LVLX The difference between the maximum level and the Spectral
width level of Xnm
NOSP Numbers of peaks
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4.5 Talker Formats (Data Qutput Formats)

(5) GPIB output format of gain and noise figure operation result (“OGN™).

DS GAIN value DS PASE value DS NF value T

Center wavelength

Header | Mantissa part data | Exponent part data

Header Data type
LMCN Center wavelength
FQCN Center frequency
GAIN GAIN value
PASE PASE value
NF NF value

{6) GPIB output format of gain, noise figure and total ASE power operation result (“OPN™).

GAIN value | DS | PASEvalue | DS |NFvalue | DS | ¥ PASEvalue | T

Header | Mantissa part data | Exponent part data

Center wavelength | DS

Header Data type
LMCN Center wavelength
FQCN Center frequency
GAIN GAIN value
PASE PASE value
NF NF value
PSPW YPASE value (Total ASE power)

4-16
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4.5 Talker Formats (Data Qutput Formats)

(7)  List data output (“OLS™)

«  OPE, AMP and WDM operation results 1
Operation results are output for the number of peaks (the value read by OWP) of the output for-
mats shown in (5} “OGN". However, the terminator is sent at the last of the output only.
The terminator is sent only to the end of the output.

s Multi peak
Operation results are output for the number of peaks (the value read by OLN) of the output for-
mats shown in (2} “OPK”. However. the terminator is sent at the last of the output only.
The terminator is sent only to the end of the output.

+ SNR

Al | DS |Levell | DS |Pasel | DS | SNRI | DS An | DS |Leveln | DS | Pasen | DS | SNRn

I [ \

Header | Mantissa part data | Exponent part data

Header Data type

LMLS Wavelength
FQLS Frequency
LVLS Level value
PASE PASE value
SNR SNR value

4-17



(08384 Optical Spectrum Analyzer Operation Manual

4.5 Talker Formats (Data Qutput Formats)

« Relative

Al

DS

SPACE] |DS | A-Refl |DS

Levell |DS|L-Refl [DS| . | An|DS| SPACER

DS

A—Refn

Ds

Leveln

DS

L-TRefn

Header | Mantissa part data | Exponent part data

Header Data type
LMLS Wavelength
FQLS Frequency
LSPC Spacing value (wavelength)
FSPC Spacing value (frequency)
LMRF A—Ref value (wavelength)
FMRF f—Ref value (frequency)
LVLS Level value
LVRF L-Ref value
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« ITU-GRID

4.5 Talker Formats (Data Qutput Formats)

Al

DS| GRID1 |DS

A-GRID1 [DS| levell [DS| .. |An|DS

GRIDn

DS

A-GRIDn

DS

leveln

Header | Mantissa part data | Exponent part data
Header Data type

LMLS Wavelength

FQLS Frequency

LMGD GRID wavelength

FQGD GRID frequency

LMRG A—GRID value (wavelength)

FQRG f—GRID value (frequency)

LVLS Level value
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4.5 Talker Formats (Data Qutput Formats)

(8) GPIB output format of Opt. AMP result 2 (“OWN™)
This format has the level values of all signals added to the “OGN" output format described in para-
graph (5).

A1 |DS|POUTL | DS | GAIN1 | DS | PASEL (DS [NFL|DS| ... |DS| hn |DS | POUTn | DS | GAINn |DS |PASEn (DS NEn | T

T [ [ |

Header | Mantissa part data | Exponent part data

Header Data type
LMCN Center wavelength
FQCN Center frequency
pOUT Level value
GAIN GAIN value
PASE PASE value
NF NF value
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9

4.5 Talker Formats (Data Qutput Formats)

Output format for WDM list ("OLM")

Multi Peak
Levell |DS| Nol [DS| Al |DS|Level2|DS| No2 |DS| A2 |DS| AL | T
0 | | S | |
r Header Integer
Header | Mantissa part data | Exponent part data
Header Data type
LVPX Maximum peak level (Levell )
XCHN Channel number for the maximum peak (Nol)
LMXP Wavelength of the maximum peak (A1}
FQXP Frequency of the maximum peak (f1})
LVPN Minimum peak level (Level2)
NCHN Channel number for the minimum peak (No2)
LMNP Wavelength of the minimum peak (A2)
FQNP Frequency of the minimum peak (£2)
LVXN Level difference between the maximum peak and the minimum
peak (AL)
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4.5 Talker Formats (Data Qutput Formats)

4-22

« SNR
| SNR1 |DS| Nol [DS| Al |DS|SNR2 |DS| NoZ |[DS| A2 T
L [ \ L I
r r Header Integer
Header | Mantissa part data | Exponent part data
Header Data type
SNRX SNR of maximum peak level (SNR1}
XCHN Channel number for the maximum peak (Nel)
LMXP Wavelength of the maximum peak (A1)
FQXP Frequency of the maximum peak (f1)
SNRN SNR of minimum peak level (SNR2)
NCHN Channel number for the minimum peak (No2)
LMNP Wavelength of the minimum peak (A2)
FQNP Frequency of the minimum peak (f2)
+ Relative
I Tit |DS| AL | T
]
Header | Mantissa part data | Exponent part data
Header Data type
TILT Tilt {(slope) of the approximated line (Tilt)
TLVD Level difference between both ends of the approximated line (AL)
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4.5 Talker Formats (Data Qutput Formats)

(10 GPIB output format used in the WDM monitor data table (OLTxxx)

‘When Pass/Fail is set to OFF

Outputs the measurement time number and the nth measurement data.
The data group consisting of A, level and SNR is output once for each pealk (that has been loaded
using OLN)

Al

DS | Levell |DS|[SNR1|DS| .. [ DS| An

DS

Leveln

Ds

SNRn

Header | Mantissa part data | Exponent part data

Header Data type
LMLS Wavelength
FQLS Frequency
LVLS Level value
SNR SNR value
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4.5 Talker Formats (Data Qutput Formats)

¢  When Pass/Fail is set to ON

A data group consisting of A, level and SNR, and the Pass/Fail judgment for each parameter are
output once for each peak (that has been loaded using OLS).

A1 |DS| Pass/ |DS | Levell [DS| Pass/ |DS [SNR1 | DS | Pass/ |DS | ... |DS|An|DS| Pass/ |DS|Leveln| Pass/ |DS|SNRn | DS | Pass/ [T
[ail Fail Tail [ail Fail Fail

Header | Mantissa part data | Exponent part data

Header Data type
LMLS Wavelength
FQLS Frequency
LVLS Level value
SNR SNR value
PSLM Pass/Fail for the wavelength (frequency)
PSLV Pass/Fail for the level
PSSR Pass/Fail for SNR
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4.5 Talker Formats (Data Qutput Formats)

(11) GPIB output format for the O-BPF calculation result ("OBP")

DS | Loss] DS AR DS AL2 DS AL3 DS Al4 DS | Loss2 DS
[ [ [ | [ I
AAS DS ALG DS ANT DS AA8 DS | Ripple | DS Isoll DS
[ \ \ [ [ [
[s012 DS Isol3 DS A9 DS | AMO DS | ARl DS | Anl2 DS
I T | [ [ |
D113 DS | Axl4 | DS ARIS | DS | AXlG | DS | ART | DS | AAIB T
_ [ [ [
Header | Mantissa part data | Exponent part data
Header Data type
LMPK Peak wavelength (A)
FQPK Peak frequency (f)
LVPK Insertion Loss (Loss1)
LMPW Pass Bandwidth (wavelength A1)
FQPW Pass Bandwidth (frequency Afl}
LMPC Pass Center Wavelength (wavelength AL2)
FQPC Pass Center Wavelength (frequency Af2)
LMPL Pass Left Wavelength (wavelength AL3)
FQPL Pass Left Wavelength (frequency Af3)
LMPR Pass Right Wavelength (wavelength AR4)
FQPR Pass Right Wavelength (frequency Af4)
PBLS Pass Band Loss (Loss2)
LMHW Half Bandwidth (wavelength ALS)
FQHW Half Bandwidth (frequency AfS)
LMCN Half Center Wavelength {wavelength AL6)
FQCN Half Center Wavelength {frequency Af6)
LMHL Half Left Wavelength (wavelength AA7}
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4.5 Talker Formats (Data Qutput Formats)

4-26

Header Data type
FQHL Half Left Wavelength (frequency A7)
LMHR Half Right Wavelength (wavelength ALS)
FQHR Half Right Wavelength (frequency Af8})
RPPL Ripple
AISO Adjacent Isolation (Isoll)

NISO Non Adjacent Isolation {Isol2)

TISO Total Isolation (Isol3)

LPKP Peak-Pass Center Diff (wavelength AL9)
FPKP Peak-Pass Center Diff (frequency Af9)
LPKH Peak-Half Center Diff (wavelength AALD)
FPKH Peak-Half Center Diff (frequency Af10)
LPSH Pass-Half Center Diff (wavelength Axl11)
FPSH Pass-Half Center Diff (frequency Af11)
LPSG Pass Center Error (wavelength AA12)
FPSG Pass Center Error (frequency Af12)

LHFG Half Center Frror (wavelength AA13)
FHFG Half Center Error (frequency Af13)

LPKG Peak Wavelength Error (wavelength AX14)
FPKG Peak Wavelength Error {frequency Af14)
LMSW Stop Bandwidth (wavelength AA15)
FQSW Stop Bandwidth (frequency Af15}

LMSC Stop Center Wavelength (wavelength AL16)
FQSC Stop Center Wavelength (frequency Af16)
LMRH RMS Bandwidth (wavelength AX17)
FQRH RMS Bandwidth (frequency Af17)

LMRC RMS Center Wavelength (wavelength AALS)
FQRC RMS Center Wavelength (frequency Af18}
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4.5 Talker Formats (Data Qutput Formats)

(12) GPIB output format for the Filter Tilt calculation result ("OFT")

Tilt DS AL DS | Lossl DS | Loss2 T
I \ [
Header | Mantissa part data | Exponent part data
Header Data type
TILT Tilt {(slope) of the approximated line (Tilt)
TLVD Level difference between both ends of the approximated line (AL)
TILL Insertion Loss Left (Loss1)
TILR Insertion Loss Right (Loss2)
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4.5 Talker Formats (Data Qutput Formats)

(13) GPIB output format for the DFB-LD calculation result ("ODF")

4-28

A DS Level DS | SMSR | DS AXl DS A2 DS AR3 DS Al
[ [ [ [
Header | Mantissa part data | Exponent part data

Header Data type

LMPK Peak wavelength ()

FQPK Peak frequency (f)

LVPK Peak level value (Level)

LVDP SMSR

LMDP Mode Offset (wavelength AL1)

FQDP Mode Offset (frequency Af1)

LMSW Stop Band (wavelength AA2)

FQSwW Stop Band (frequency Af2)

LMCO Center Offset (wavelength AL3)

FQCO Center Offset (frequency Af3)

LMHW Spectral width {wavelength AA4)

FOQHW Spectral width (frequency Af4)
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4.5 Talker Formats (Data Qutput Formats)

(14) GPIB output format for the FP-L.D calculation result ("OFP")

Al |DS| A2 ([DS| Akl [DS| Afl |DS| AA2 |DS| Level |DS| XL [DS ¢ |DS| num | T
\ \ \ | [ [ I
Header | Mantissa part data | Exponent part data Header Integer
Header Data type
LMCN Mean Wavelength (wavelength A1)
FQCN Mean Wavelength (frequency f1)
LMPK Peak wavelength (A2)
FQPK Peak frequency (f2)
LMSP Mode wavelength span (AR1)
FMSP Mode frequency span (Afl)
LMHW Half power bandwidth wavelength (AX2)
FOQHW Half power bandwidth frequency (Af2)
LVPK Peak level value (Level)
TTPW Total Power (XL
STDV Standard deviation (o)
NOSP Number of modes (num)
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4.5 Talker Formats (Data Qutput Formats)

(15) GPIB output format for the LED calculation result ("OLE")

Al [DS] A2 |DS| Level [DS| PSD [DS| AAl [DS| AR2 (DS o Ds

Header | Mantissa part data | Exponent part data

Header Data type
LMCN Mean Wavelength (wavelength A1)
FQCN Mean Wavelength (frequency 1)
LMPK Peak wavelength (A2)

FQPK Peak frequency (f2)

LVPK Peak level value (Level)

LDPK Peak power density (PSD)

LMHW Hulf power bandwidth wavelength (ART)
FQHW Half power bandwidth frequency (Af1)
LMDW 3dB Threshold Width (wavelength AAZ)
FQDW 3dB Thresheld Width (frequency Af2)
STDV Standard deviation (o)

TTPW Total Power (XL
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4.5 Talker Formats (Data Qutput Formats)

(16) GPIB output format for the ACPR calculation result ("OAC™)

>P1 DS xp2 DS | ACPR T
[ |
Header | Mantissa part data | Exponent part data
Header Data type
SGPW Signal Power (2P}
LKPW Leakage Power (ZP2)
ACPR ACPR

{17y Device identification

When program code “*IDN?" is received, the following data is output:

ADVANTEST, Q8384, 123456759, BO0O A00

v - - Software revision

|
1
I .
I {Processing, Measurement)
1
|

Lo Serial number (Production number)
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4.5 Talker Formats (Data Qutput Formats)

4-32

(18) Setting condition data

The current setting state can be read by using “?” instead of setting data if the code is readable.

The setting state is output in the following format:

Header

Data T

L . Integer

APC, RAU, LIN, LEV, SWE, CUR, XAC, XBC, YAC, YBC,
CUD, MEA, DUA, SIM, GRI, AUL, PNR. LOS, TRA, SPW,
WTY, PMO, OAM, NFT, FTM, SDV, NPK, WDM, WAU, DEV,
FON, BUZ, WAR, QUI, CKD, MEN, SRQ, HED, DEL, SDL,
MSP, FMT, OVS, MNH, MXH, AUT, AVM, SYN, EGE, NWD,
OMD, WMD, EPM, CPT, BSV, BCF, FFQ, PRT, OSD, SPT,
SNE, FRQ, ASP, MTE, NPK, SRS, WAL, LTM, LSD, LHA,
LVA, LAR, LDA, LTF, EKB, AVG, SMN, AVS, MMX, MCLU,
MSK, LMT, LCT, LCC, WRE, PNX, BPE RPL, SWL, ISP, ISS,
FTL, DEB, FPL, LED, ACP, SMD, WSW, WSL, WSS, APF

Mantissa part data + Exponent part data

CEN, SPA, STA, STO, REF, PGT, XAS, XBS, YAS, YBS,
WPX WPY, WPK, WPR. PIN, NFK. SNA, SNB. FDL, LP1,
LPO, PLVY, PLW, WYD, RES, DLY, NLV, NWI, CLE, WPW,
CLF, CLS, LTI, LSC, GRE GSP, SCR, LFD, LNL, LLL, LNS,
LSL, MAL. PBT, HBT, SBT, SAP, SAS. SRW, STW, PKX,
SFX, SFY, OPM

Others

LAB: 1 to 48 characters

CLO: YY-MM-DD, hh:mm:ss
SAY, DMD, RCL: 1 to 11 ¢characters

Same as the functional header specified.
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4.7

Device Triggering Function

4.6 Device Triggering Function

This analyzer system performs a SINGLE measurement operation similar to the case in which it receives the
program codes “MEA1,” “E” and “*TR{” through the address specification command *GET” (Group Exe-

cute Trigger).

Device Clear Function

This analyzer system is set to the initial state when turning the power on, similar to the case in which it re-
ceives the program codes “C” and “*RST” through the address specification command "SDC’ (Selected De-
vice Clear) and the universal command "DCL’ (Device CLear).

The initial state after turning the power on is shown in Table 4-2,

Table 4-2 Initial State After Turning the Power On

Ttem

Tnitial state

1. Measurement conditions
(FUNCTION section}

Previous state

2. Data display

Normal display (Dual screen, superimposing and list
display are all OFF).

Masking status bytes
Transmission of SRQ signal
QOutput formart of waveform data
Terminator

Data separator

3. Cursor display All are OFF.
4. Half width calculation OFF
5. GPIB-related

Status byte 0 (Clear)

“MSK{(” (No mask)

“SRQO” {(Mode in which the SQR signal is not sent)
“FMTO0” (ASCIT)

“DELO” (DL0) =(NL<EOI>)

“SDLO” (DSO) =4(,)
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4.8 State Changes According to the Commands

This analyzer system will be in the states listed in Table 4-3 after turning the power on and receiving the var-
ious commands.

Table 4-3 State Changes According to the Commands

Parameters
Command code Talker Listener Remote SRQ Staws byte Translerted and
data Operation
Stare
POWER ON Clear Clear Local Clear Clear Clear Partial ini-
tialization
IFC Clear Clear - - - - -
DCL - - - Clear Clear Clear Partial ini-
tialization
SDC Clear Set - Clear Clear Clear Partial ini-
tialization
C, *RST Clear Set Remote Clear Clear Clear Partial ini-
tialization
IPR Clear Set Remote Clear Clear Clear Initializa-
tion
GET Clear Set - = Clear b, Clear -
2,3 and 5
E. *TRG Clear Set Remote = Clear b0, Clear -
2,3and 5
Specifying the talker for | Set Clear - - - - -
this analyzer system.
Command for turning Clear - - - - - -
the talker off.
Specifying the listener Clear Set - - - - -
for this analyzer system.
Command for turning - Clear - - - - -
the listener off.
Serial polling Set Clear - Clear - - -

- Indicates that the previous state does not change.
=: Indicates indefinite state

DCL: Device Clear

SDC: Selected Device Clear

GET: Group Execute Trigger
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4.9 Status Byte

4.9 Status Byte

The tunctions of each bit in the status byte (used for this analyzer system) are shown below.

b7

b6

b5

b4 b3 b2 bl b0

b0):

bl:

b2:

b3:

b4:

bé:

b7:

measure end
Set to 1 at the end of calibration and alignment.
Set to 0 upon starting the next measurement.

syntax error
Set to 1 if there are any grammatical/setting errors in the received program codes.
Set to 0 upon receiving the next program codes.

calculation end
Set to 1 at the end of half width calculation.
Set to 0 upon starting a measurement.

copy end or floppy access end

Set to 1 at the end of printer output or access to the floppy disk (writing, reading
or initialization).

Set to 0 upon starting a measurement, receiving an “COP” code.

trend end

Set to 1 when one trend chart measurement is completed on the power monitor
display.

Set to 0 when the next trend measurement is started.

RQS

Is the bit that indicates that it is issuing a service request and Set to 1 if any of bits
b0 to b5 and b7 is 1.

Set to 0 if all bits are 0.

self-test error
Set to 1 if any abnormality occurs while performing the self-test function.
Set to 1 when a calibration or alignment is abnormally terminated.
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4.10 GPIB Command Codes

4.10 GPIB Command Codes

The following tables list the GPTB commands by function.

* Listener Code Column: An asterisk (*) in the Listener Code Column indicates that the function requires
numeric data together with the function code.

Table 4-4 FUNCTION (1 of 2)

Function Header Query Contents
CENTER CENTER CEN * CEN? Unit When the horizontal axis is set to
wavelength UM: lWm (default setting),
NM: nm

‘When the horizontal axis is set to fre-
quency THZ: THz (default setting},

GHZ: GHz
PEAK PKC - peak to center
CURSOR Ccuc - cursor to center
AUTO PKC APC = APC? Auto Peak Center 0;0FF,1;:0N
SPAN SPAN SPA * SPA? Unit When the horizontal axis is set to
wavelength UM: m{default setting),
NMD: nmvDIV

When the horizental axis is set to fre-
quency THZ: THz (default setting},
GHZ: GHz

THZD:THz/DIV, GHZD:GHz/DIV
Example: SPA12.3NM

START STA * STA? Unit When the horizontal axis is set to
wavelength UM: um (default setting),
NM; nm

When the horizontal axis is set to fre-
quency THZ: THz (default setting},
GHZ: GHz

STOP STO * STO? Unit When the horizontal axis is set to
wavelength UM: im (default setting),
NM: nm

When the horizontal axis is set to fre-
quency THZ: THz (default setting},

GHZ: GHz
Cursor SPAN LSP - Al & A2 set to span
FULL FSP - FULL SPAN 0.6 to 1.70Llm (setting

wavelength 176.349 to 499.654 THz)

Wavelength/Frequency FRQ * FRQ? Setting the horizontal axis
0: Wavelength, 1: Frequency
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Table 4-4 FUNCTION (2 of 2)

Function Header Query Contents
REF LEVEL REF LEVEL REF * REF? Unit DBM: dBm (default setting),
MW: mW, UW: LW, NW: nW
PEAK PKL - ref-level set to peak
CURSOR CUL - ref-level set to cursor
MAX HOLD—CURRENT MXC - Specifying the waveform in MAX
HOLD for the current wavetform.
MIN HOLD—CURRENT MNC - Specifying the waveform in MIN HOLD
for the current waveform.
MAX HOLD MXH * MXH? 0: OFF, 1: ON
MIN HOLD MNH * MNH? 0: OFF, 1: ON
AUTO RAU * RAU? 0: OFF, 1: ON
LEVEL SCALE | LEVEL SCALE LEV * LEV? -1: other, 0: 10dB/D, 1: 5dB/D, 2: 2dB/V,
3: 1dB/D, 4; (0.5dB/D, 5. (.2dB/D, 6:
0.1dB/D
LSC* LSC? Setting range: 0.1 to 10
LIN/LOG LIN * LIN? 0: LOG, 1: LINEAR
AUTO AUTO AUT * - 0: ABORT (STOP), 1, 2, 3: START
AVERAGE POINT AVERAGE AVG * AVG? Setting range: 1 (OFF} to 64
SWEEP AVERAGE AVS * AVS? Setting range: 1 (OFF) to 64
SMOOTHING SMN * SMN? Setting range: 1 (OFF}, 3.5,7,9, 11
SWEEP MODE | SWEEP MODE SWE * SWE? 0x NORMAL, 1; ADAPTIVE, 2; HI-SENSI,
3:HI-SENS2, 4. PULSE, 5: HI-DYNAMIC1,
6: H-DYNAMIC2
GateTime PGT * PGT? Unit SEC: sec {default setting), MSEC;
msec
SYNC SYN * SYN? 0: LOW, 1: HI
DELAY DLY * DLY? Sync HI Delay Time[lsec], 0 to 1000
EDGE EGE = EGE? 0: RISE, 1: FALL
RESOLUTION RES * RES? Unit UM;LLm, NM:nm (default setting)
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Table 4-5 CURSOR

Function Header Query Contents
CURSOR ON/OFF CUR * CUR? (0: CURSOR OFF, 1: CURSOR ON
Al ON/OFF XAC * XAC? 0: A1 OFF 1: A1 ON
SET Al XAS * XAS? When the horizontal axis is set to the
wavelength:
UM: um (Default), NM: nm
When the horizontal axis is set to fre-
quency:
THZ: THz (Default), GHZ:GHz
A2 ON/OFF XBC * XBC? 0: A2 OFF, 1: A2 ON
SET A2 XBS * XBS? When the horizontal axis is set to the
wavelength:
UM: um (Default), NM: nm
When the horizontal axis is set to fre-
quency:
THZ:; THz (Detault), GHZ:GHz
L1 ON/OFF YAC * YAC? 0: L1 OFF, 1: L1 ON
SETL1 YAS # YAS? Unit DBM: dBm, DB: dB, MW: mW,
UW: uW, NW: nW, PC: %
L2 ON/OFF YBC * YBC? 0: L2 OFF, 1: L2 ON
SET L2 YBS # YBS? Unit DBM: dBm, DB: dB, MW: mW,
UW: LW, NW: nW, PC: %
CURSOR DATA CUD * CcuD? 0: NORMAL, 1: AMODE, 2: 2nd PEAK,
3: POWER, 4; PEAK TO PEAK
LEFT PEAK LPS - Al set next left peak
RIGHT PEAK RPS - A1 set next right peak
Table 4-6 LABEL
Function Header Query Contents
LABEL LAB#tring# | LAB? Up to 48 characters
Example:LAB#ABC-890#
Table 4-7 MEASURE
Function Header Query Contents
MEASURE MEA * MEA? 0: STOP, 1; SINGLE, 2; REPEAT
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Table 4-8 DISPLAY (1 of 7)

4.10 GPIB Command Codes

Funetion Header Query Contents
CONTROL DUAL DUA * DUA? 0: OFF, 1: ON (Dual-screen)
SUPER IMPOSE SIM * SIM? (: OFF, 1: ON (Super-impose)
GRID GRI * GRI? (: OFF, 1; ON
act. U&L AUL * AUL? 0: Upper screen active,
1: Both upper and lower screens active
xcng U/L XUL - Switches between the upper and lower
screens
Sampling Point SPT * SPT? 0: 101, 1: 201, 2: 501, 3: 1001, 4: 2001,
5:5001, 6:10001
AUTO SAMPLE ASP * ASP? 0: CFF, 1: ON
CONTROL MULTI TRACE ON/OFF MTE * MTE? 0: OFF, 1: ON
(MULTI
TRACE) TRACE MAX MMX * MMX7 Setting the maximum number of traces,
Range: 1to 32
NEXT TRACE MNT - Selecting the nest trace number.
PREVIOUS TRACE MPT - Selecting the previous trace number.
CURRENT TRACE SET MCU * MCU Selecting a trace number,
Range: 1 to MMX
AUTO TRACE INCRE- MAT * MAT (0: OFF, 1: ON
MENT
DELETE CURRENT TRACE | MDC - Clearing the waveform data of the current
trace number.
DELETE ALL TRACE MDA - Clearing all waveform data.
SAVE SAVE MEAS DATA SAV#ile name# | - #REF#: Saves into memory as reference
dara.
#MEAS1# Saves into memory MEAST.
#MEAS2#: Saves into memory MEAS2.
#MEAS3#: Saves into memory MEAS3,
#file name#: Saves into memory or FD.
Example:SAVALD123#
DELETE MEAS DMD#file - #tile name# Deletes data into memory or
name# FD.

Example:DMD#1350LD.SPE#
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Table 4-8 DISPLAY (2 of 7)

Function Header Query Contents
RECALL RECALL MEAS RCL#file name# | - #REF# Recalls data from the reference data
Memory.
HAMEAS# Recalls data from MEAS].
#MEAS?2# Recalls data from MEAS?.
H#MEAS3# Recalls duta from MEAS3,
#file name# Recalls data from memory or FD.
Example:RCLAMEAS1#
PEAK NORMALIZE PNR * PNR? 0: OFF, 1: ON (Peak normalize)
LOSS LOS * LOS? 0: OFF, 1: ON
TRANS TRA * TRA? 0: OFF, 1: ON
CUR+MEAST—=CURRENT PLM - CURRENT results in the sum of the cur-
rent waveform and memory MEASI data.
CUR-MEAS1—CURRENT MIM - CURRENT results in the remainder taking
MEAS1 data from the current wave,
ADVANCE PEAK POWER MONITOR | PMO * PMO? 0: OFF (Spectrum),
(PEAK POWER | ON/OFF 1: ON (Power Monitor)
MONITOR)
PEAK POWER MONITOR | PNX * PNX? [nteger (11 to 1001) Peint of trend-chart
N-MAX
PEAK POWER MONITOR | PIN * PIN? Numeric (0.5 to 3600) Measurement inter-
INTERVAL val of power monitor [sec]
ADVANCE PATTERN SELECT LPT * LPT? Selecting LIMIT LINE ON/OFF and the
(LIMIT LINE) pattern file.
(: LIMIT LINE OFF
1 to 5: Selecting a pattern file 1 to 5.
LOAD PATTERN FILES LPR - Loading a pattern file from a floppy disk.
Auto Pass/Fail APF * APF? (: OFF. 1: ON
ON/OFF
Shift X SFX * SFX? Setting range:-1100 to 1100 (nm)
-500 to 500 {THz)
Shift Y SFY * SFY? Setting range: -220 to 220 (dB)
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Table 4-8 DISPLAY (3 of 7)

Function Header Query Contents
APPLICATION | SPEC.WIDTH SPWwW * SPw? 0:0OFF, 1:0ON
(SPEC.WIDTH)
WIDTH TYPE WTY * WTY? 0:Pk-XdB, 1:Envelope, 2:RMS, 3:Peak
RMS, 4:Xnm Level
THRESHOLD LVL1 WPX * WPX? Setting range: -59.9 to 59.9
THRESHOILD LVL.2 WPY * WPY? Setting range: 0.1 to 99.9
K parameter WPK * WPK? K parameter setting
(used for WTY2 and 3)
Setting range: 0.1 to 100
K1(RMS) param WPR * WPR? Setting range: 1 to 10
Xnm Level WPW * WPW? Unit UM;tm, NM:nm (default setting)
(NOTCH Notch Width NWD * NWD? 0:0OFF, 1:XdB Width, 2:Xnm Level
WIDTH)
XdB WidthiNotch) NLV * NLV? Setting range: -59.9 t0 59.9
Xnm Level(Notch) NWI * NWI? Unit UM;im, NM:nm (default setting)
(OPT AMP) Optical Amp ON/OFF OAM * OAM? 0:0OFF, 1:ON
Optical AMP Mode OMD * OMD? 0:Single, 1 WDM
NF(s-sp) or NF(total) NFT * NFT? (:NF (s-sp), L:NF (total)
Spectrum Division SDV * SDV? (:OFF, 1.ON
K parameter NFK * NFK? K parameter setting
(OPT AMP) Setting range: 0.1 to 100
Filter AL FDL * FDL? Unit UM;m, NM:nm (default setting)
Pin LOSS LPL* LPI? Measuring system input loss setting
(-10to +10)
Pout LOSS LPO * LPO? Measuring system output loss setting
(-10 o +10)
Select Pin NPK * NPK? 0: OFF (displayed data or REF data)
1: ON (set using PLV}
Select Level PLV * PLV? Setting the input level used for NPK1, Unit
DBM:dBm (as the initial value), MW:mW,
UW: WW, NW: nW
Set Pin Wavelength PLW * PLW? Setting the center wavelength used for
NPKI, Unit UM: im, NM: nm (as the ini-
tial value)
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4.10 GPIB Command Codes

Table 4-8 DISPLAY (4 of 7)

Function Header Query Contents
(WDM LIST) | WDM LIST ON/OFF WDM * WDM? 0:0OFF, 1:0ON

WDM Mode WMD * WMD? O:Multi Peak, 1:SNR, 2:Relative, 3:ITU
GRID

WDM Ref CH WREF * WRE? Setting the reference channel number in
the WDM list function.

GRID Ref Frequency GRF * GRF? WMD?3 reference frequency setting
Unit THZ:THz (default setting},
GHZ:GHz

GRID CH Spacing GSP * GSP? WMD3 CH spacing frequency setting
Unit THZ:THz, GHZ:GHz (default set-
ting)

ASE NBW SRS * SRS? Sets whether the current or calculated

value is used for the WMD1 ASE level.
(:Current, 1:Conversion

ASE Converted NBW SCR * SCR? SRS1 wavelength reselution setting using
the calculated value
Unit UM;pm, NM:nm (default setting)

LIST ALL WAL * WAL? (0: OFF, 1: ON
Signal Power Mode SMD * SMD? 0: Peak, 1: > Power
(WDM MONI- | WDM MONIT ON/OFF LTM * LTM? (. OFF, 1;: ON
TOR)
SPECTRUM display LSD * LSD? 0: OFF, 1: ON
GRAPH X LHA * LHA? O: Time, 1: CH No.
DATA MODE LVA * LVA? (O: Wavelength/Frequency, 1: Level, 2:
SNR
ABSOLUTE/RELATIVE LAR * LAR? (: Absolute value, 1: Relative value to the
initial value, 2: Relative value to the nomi-
nal value
Graph All Data LDA * LDA? (: OFF, 1: ON
Current Time No. LCT * LCT? Setting the reference time number.

Example: LCT101

Current Channel No. LCC* LCC? Setting the reference channel number,
Example: LCC236

Measurement Times LMT * LMT? Number of measurements {1 to 301)

Time Interval LTI * LT1? Measurement interval [Min] (0.1 to 1440},
Example: LT160

Pass/Fail Enable LTF * LTF? 0: OFF, 1: ON
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Table 4-8 DISPLAY (5 of 7)

4.10 GPIB Command Codes

Function Header Query Contents
(WDM MONI- | A Drift Lmt. LED * LEFD? Drift limit wavelength from ITU GRID
TOR) when LTF1 is set to 1, Unit UM:LLm, NM:

nm (as the initial value)

Nominal Level LNL * LNL? Reference power level when LARZ, Unit
DBM: dBm (as the initial value},
MW.mW, UW: UW, NW: nW

Level Upper Lmt. LUL * LUL? Maximum power limit when LTF1, Unit
DBM: dBm (as the initial value),
MW.mW, UW: LW, NW: nW

Level Lower Lmt. LLL * LLL? Minimum power limit when LTF1, Unit
DBM: dBm (as the initial value}.
MW:mW, UW: pW, NW: nW

Nominal SNR LNS * LNS? Reference SNR value [dB] when LAR2,
Range; {} to 60

SNR Lower Lmt. LSL * LSL? Minimum SNR limit value [dB] when
LTF1 is set to 1, Range: 0 to 60

SCALE (A.) WSW = WSW? 0 2.0nm/D, 1; 1.0nm/D, 2; 0.5nm/D,
3: 0.2nm/D, 4: 0. 1nm/D

SCALE (LEVEL) WSL * WSL? 0: 10dB/D, 1: 5dB/D, 2: 2dB/D, 3: 1dB/D,
4; 0.5dB/D

SCALE (SNR) WSS * WSS? 0: 10dB/D, 1: 5dB/D, 2: 2dB/D, 3: 1dB/D,
4:0.5dB/D
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4.10 GPIB Command Codes

Table 4-8 DISPLAY (6 of 7)

Function Header Query Contents
(OPT AMP, WDM THRESHOLD WYD * WYD? Threshold level (from the peak) setting
WDM LIST, LEVEL used to detect the WDM signal
WDM MONI- Setting range: 0.1 t0 999
TOR)
WDM ASE Method WAU * WAU? ASE automatic detection function when set
to OMD1 or WDM1.
0:AUTO OFF, 1:AUTO ON
ASE Fitting FTM * FTM? Selecting an interpolation curve when not
set to ASE AUTO.
0:GAUSS, 1:.FIT MEM3, 2:Manual ASE
Manual ASE Level MAL * MAL? ASE level setting for FTM2
Unit DBM:dBm (default setting),
MW:mW, UW: W, NW:nW
Masked SPAN SNA * SNA? Setting ASE interpolation range “A” for
FTM 0 and FTM 1
Unit UM;lm, NM:nm (default setting)
Fitting SPAN SNBE * SNB? Setting ASE interpolation range “B” for
FTM 0 and FTM 1
Unit UM;pm, NM:nm (default setting)
Peak Excursion PKX * PKX? Setting range: 0 to 100.0
(O-BPF) (O-BPF ON/OFF BPF * BPF? (: OFF, 1: ON
Pass Band Threshold PBT * PBT? Setting range: 0.1 to 99.9
Half Band Threshold HEBT * HBT? Setting range: 0.1 t0 99.9
Stop Band Threshold SBT * SBT? Setting range: 0.1 to 99.9
Ripple Select RPL * RPL? 0: max-min, 1: ripple, 2: search area
GRID Ref Frequency GRF * GRF? SWL3 reference frequency setting
Unit THZ:THz (default setting)
Unit THZ: THz (default setting), GHZ:
GHz
GRID CH Spacing GSP * GSP? SWL3 CH spacing frequency setting
Unit THZ: THz, GHZ: GHz (defanlt set-
ting)
Search Area Pass SAP* SAPY Setting range: 0 to 10.0
Search Area Stop SAS * SASY Setting range: 0 to 10.0
Std Wavelength SWL * SWL? 0 peak, 1: pass_center, 2: half_center, 3:
GRID
Isolation Pass ISP * ISP? 0: max, 1: min, 2: avg
[solation Stop ISS * ISS? 0: max, 1: min, 2: avg
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Table 4-8 DISPLAY (7 of 7)

4.10 GPIB Command Codes

Function Header Query Contents
(FILTER TILT) | Filter Tilt ON/OFF FTL * FTL? 0: OFF, 1: ON
Start Wavelength SRW * SRW? Unit When the horizontal axis is set to
wavelength, UM: lLm (default setting),
NM: nm
When the horizontal axis is set to fre-
quency, THZ: THz (default setting), GHZ:
GHz
Stop Wavelength STW * STW? Unit When the horizontal axis is set to
wavelength, UM: \Lin (default setting),
NM: nm
When the horizontal axis is set to fre-
quency, THZ: THz (default setting), GHZ:
GHz
(DFB-LD} DFB-LD ON/OFF DFB * DFB? (: OFF, 1; ON
Threshold Level 1 WPX * WPX? Setting range: -39.9 to 59.9
Peak Excursion PKX * PKX? Setting range: 0 to 100.0
(FP-LD) FP-LD ON/OFF FPL * FPL? 0: OFF, 1: ON
Thresheld Level 2 WPY * WPY? Setting range: 0.1 to 99.9
(LED) LED ON/OFF LED * LED? (: OFF, 1; ON
(ACPR} ACPR ON/OFF ACP * ACP? 0: OFF, 1: ON
GRID Ref Frequency GRF * GRF? Unit THZ:THz (default setting}, GHZ:
GHz
GRID CH Spacing GSp * GsP? Unit THZ:THz, GHZ:GHz (default set-
ting}
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4.10 GPIB Command Codes

Table 4-9 DATA OUT

Function Header Query Contents
DEVICE DEVICE TYPE DEYV * DEV? (; [nternal printer, 1; External printer,
2: Floppy disk
FLOPPY ON/OFF FON * FON? 0: FLOPPY-OFFIMEMORY ),
1;: FLOPPY-ON
FLOPPY FORMATTING | FFO * - L: 2DD(720K), 2: 2HD(1.44M)
Bitmap Compless BCP * BCP? (: Compress OFF, 1: Compress ON
Bitmap Save BSV * BSV? 0: B&W, 1 Gray,
2: Color Bitmap
EXT KEY EKB * EKB? External keyboard settings
0:US, 1. JP
Color Pattern CPT * CPT? 0 to 4 Selecting color patterrns
Ext. PRT MODE EPM * EPM? 0: GRAY, I:'B&W-5, 2: B&W-L
Ext. PRT COMMAND PRT * PRT? 0: ESC/P, 1: ESC/P RAS, 2: HP PCL
BUZZER(BEEP) BUZ * BUZ? 0: OFF, 1: ON
WARNING WAR * WAR? 0: OFF, 1; ON
QUIET BEEP QUI * QuI? 0: NORMAL, 1: QUIET
CLOCK CLO CLO? -
AY Y-MM-
DD hhimm:ss#
CLOCK ON/OFF CKD * CKD? 0: OFF, 1: ON
MENU OUT({printer} MEN * MEN? 0. OFF, 1: ON
COPY Ccop - Start outputting to selecting device by
DEVICE TYPE
FEED FEE - Paper fed about 5 mm to printer, (Inter-
nal printer)
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4.10 GPIB Command Codes

Table 4-10 Codes Corresponding to Other Keys

Function Header Query Contents
INSTR PRESET IPR - Measurement conditions initialized.
CAL CAL A (Int.) CLM -
CAL A (Ext) CLE * CLE? Unit UM:LLm, NM:nm(default setting)
A OFFSET CLF* CLF? Unit UM:llm, NM:nm{(default setting)
LEVEL OFFSET CLS * CLS? Unit DB:dB(default setting)
AUTO ALIGNMENT ALM - -
Table 4-11 Controlling Data Qutput and Others (1 of 3)
Function Header Query Contents
SRQ signal control-1 SRQ * SRQ? (: Mode not transmitting SRQ,
I: Mode transmitting SRQ
SRQ signal control-2 S * 5 0: Mode transmitting SRQ,
1: Mode not transmitting SRQ
Status byte mask MSK * MSK? 0 to 255 (Bit 6 can not be masked.) Sta-
tus byte bit “1” to be masked switched
on. {Initial value: 0y
Status byte clear CSB -
Header data output control HED(HD) * | HED? 0: HEADER OFF, 1: HEADER ON
Terminator DEL(DL) * DEL? 0: NL<EOI>, 1: NL, 2: <EOI>,
3: CR NL<EOQOI>
Data separator SDL(DS) * SDL? 0: ,(comma), 1: SP(space), 2: CR NL
Message separator MSP(MS) * MSP? (: ;(semicolon), 1: CR NL
Data output format (valid for waveform data) | FMT * FMT? (: ASCIL, 1: BINARY(16bit),
2:BINARY (64bit float),
3: BINARY (32bit float)
Data output screen avs = OVSs? 0: upper(upper screen),
L: lower({lower screen)
Request for waveform data output OSD * - 0: Y-axis data output,
1; X-axis data output,
2: Outputs Y-axis data for MIN HOLD,
3: OQutputs Y-axis data for MAX HOLD
Request for output of the number of wave- ODN ODN? Output of the number of data contained
form data on the screen specified by OVSn or
trend-chart
Request for peak search data output OPK OPK? -
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4.10 GPIB Command Codes

Table 4-11 Controlling Data Output and Others (2 of 3)

Function Header Query Contents

Request for cursor data output oCD oCcD? Output data differs depending on cursor
display mode.

Request for spectral width data output OSwW OsSwW? Output of the spectral width calculated

Output of notch width data ONW ONW? Output of the notch width calculated

Request for operation result of gain and noise | OGN OGN? Output of gain and noise figure calcu-

figure lated.

Request for power monitor data output OPM OPM? Output of point data measured by power
monitor

Request for outputting operation results of OPN OPN? Output of gain, noise figure and total

gain, noise figure and total ASE power ASE power calculated.

WDM PEAK NO OwWP OwWPp? Number of WDM signal lights that have
been measured using the NF command.

Request for outputting number of list data OLN OLN? Number of optical signals in the WDM
list

Request for outputting operation results of aLSs OLS? Request to output data consisting of

WDM Multi Peak, SNR and Relative ITV

GRID that have been selected using NF
data {obtained from WDM operation) or

WDM LIST operation.

Request for WM gain noise in real type OWN OWN? Adding Pout output to OLS.

Request for outputting start point at the X PAS PAS? Output of start point at the X axis of the

axis of the ASE fitted data ASE fitted data in gain or WDM opera-
tion.

Request for outputting the number of ASE PAN PAN? Output of the number of ASE fitted data

fitted data in gain or WDM operation.

Request for outputting ASE fitted data OPA OPA? Output of ASE fitted data in gain or
WDM operation

Request for output of the WDM peak infor- OLM OLM? Outputs information for the Multi Peak,

mation SNR, and Relative data selected in the
WDM LIST.

Request for data from the WDM monitor OLT* - Outputs the nth time data for each chan-
nel using OLTn.

Outputs the number of WDM MONITOR ONT ONT?

time data sets

Request for LIMIT judgment results of the LRS LRS? 0: FAIL

WDM monitor function L: PASS

Request for LIMIT judgment results of the LPF LPF? 0: FAIL

LIMIT LINE function 1: PASS
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4.10 GPIB Command Codes

Table 4-11 Controlling Data Output and Others (3 of 3)

Function Header Query Contents

Request for output of the O-BPF calculation | OBP OBP? Outputs information of the calculated

result. analysis result.

Request for output of the Filter Tilt calcula- OFT OFT? Outputs information of the calculated

tion result. analysis result.

Request for ourput of the DFB-LD calcula- ODF ODFE? Outputs information of the calculated

tion result, analysis result,

Request for output of the FP-LD calculation OFP OFP? Outputs information of the calculated

result. analysis result.

Request for output of the LED calculation OLE OLE? Outputs information of the calculated

result. analysis result.

Request for ourput of the ACPR calculation OAC OAC? Outputs information of the calculated

result. analysis result,

Single measurement EC*TRG) - Code identical to “MEAL” Single mea-
surement executed

Initialization C{*RST) - Resets the parameter values to the tac-
tory defaults.

Device identification - *IDN? Request to output company name, device
name, serial number and software revi-
sion.

Execution of self-diagnosis and cutput of *TST *TST? Request to execute the self-diagnesis and

results.

cutput the results.

Table 4-12 Error Codes Associated with the Self-diagnosis Function

Code Description
0000 Normal
XXX1 Decimal place: Analysis board error
XX1X Tens place: Backup RAM error
XIXX Hundreds place: Measurement error
IXXX Thousands place: Error in the optional light source
for calibration

4-49



(08384 Optical Spectrum Analyzer Operation Manual

4.11 Example Programs

4.11 Example Programs

This section describes remote control examples used with GPTB port.

4.11.1 Sample Programs for Setting or Reading Measurement Conditions

CAUTION:

Visual Basic 4.0 (referred to as VB henceforth) is used in the sample programs shown here, Also,

National Instruments-made GPIB board (referred to as NI-made for brevity henceforth) is used for
the GPIB controf board; NI-made driver Is used for the control driver.

*  Program examples using VB

Example VB-1: Setting the center wavelength after performing an analyzer master reset

Czll doclrisp:)

111 iowrt {spa,*C")
Czll iowrt!{spea, "CEN_ZROnm”)
Czll dowrtispz, TEOAPIMY)

“Performs a Device Clear.

"Presel
"Sel the center wavelength o 1550 nm.
"Sct the span to 20 nm,

Example VB-2: After the center wavelength, span and so on have been set, the peak wavelength and lev-

el are read. (SRQ is used.)

Dl boa-sdlD Az Looogor
Blo sos As LAl 3
Dirn Peav larnodad, Peak Leveld

aonareTh = 0
Czll ioclrispad
Czll dowrtspz, TCY)

Cell iowrl | L PCEN D a0, SPAZTAMT)
iowrt {spa, "REF0JB")

ilowrl [&r FLLIND, L2

ooy

AEWTT L RTSD, T
:, "MSEZ2z17 )

NE L, TERGLT)

AMTA

DI Or TTMO)

Proalk lambd
Robnaf~ =

- va_(keh..LD)
nace (17}

Czll in-di{opa, RAbuff)
Proak Lovel — val {adbalD)

"Perlorms a Device Clear.

"Preset

*Set the center wavelength to 1550 nm and the span to 20 nm.
"Sel the relerence level o (} dBm.

*Set the LOG display to 10 dB/DTV.

*Set the sweep moede 0 ADAPTIVE and the resolution to 0.1 nm,
"Cnable measurement-end ol staws byte (b()

*Enable SRQ interrupt

*Srart single measurcment

“Waiting for SRQ interrupt
"Read the status byle

"Sel the delimiter and the culput header 1o OFTF
*Qutput of peak search data is requested.

” Allocate a maximum of 13 bytes, including dclimiters,
*Read the peak search data (wavelength).

*Convert ASCIT format into numeric values.

” Allocare a maximum of 12 bytes, including delimiters,
*Read the peak search data (level).

*Convert ASCII format into numeric values.
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4.11 Example Programs

Example VB-3: Center wavelength and span are set for spectrum analysis and peak wavelength and lev-

el are read. (SRQ is not used.)

T res A Trbecer

Cell inclr iops)

Cz Il dowrt (sps, TOY)

Cz ] dowrtiapsz, "8TA 220, SCT1400mn

“REFO0. 1rW" )
"SWEZ,RZS0. 3an”)
TRV )

TMGKZ 547

“OGRTY

YMEAL™)

Ca ol Cbhrapiapa, res)
IOl
ook Untilires AND L)

Cell dowrtisps, "DT0,2NT2, TN

Cell iowrl (ops, “O2K”)

Rékofs - Space(lb)

Czll daordigpa, dbuff)
Pezk_lambdz = Va (Robhof)
Rebh L2 - Gpacal(lz)

Czll ioxdicspa,dbuffy
Peak Level - Val (Rdbuftf)

"Performs a Device Clear.

“Preset

“Set the center wavelength to 1220 nm and the stop wavcelength to
1400 nm.

"Set the relerence level 10 0.1 mW.

*Set the sweep mode o HI-SENS1 and the resolution to 0.5 nm.
"Averaging is setto 2,

"Enable measurement-end of status byte (b())

Cleare the status byte.

"Start single measurement.

“Read the status byte.
*Check for other events occurring in the loep.
'Cxit [rom the loop il the measurement end bit is set.

*Set the delimiter and the output header to OFF
*Output of peak search data is requested.

"Allocate a maximum ol 15 bytes, including delimiters.
‘Read the peak scarch data (wavelength).

‘Convert ASCIH format inte numeric values.

*Allocate a maximum of 12 bytes, including delimiters.
"Read the peak search data (level).

"Cenvert ASCII [ormal inle numeric values.

Example VB-4: After setting measurement conditions for spectrum analysis, the spectrum data obtained

1s read in the ASCII format.

Bl _%, %, ras®

Dim Edouff As String

T gprevi) Ag String, splen i) A8 String
T gpreve () AR Jouble, sprergthi)

Cczll el
a1l FOERZ a%0rm, SPAZDAnT)
11 FlLE R OARM” )

YEWEL,RZSD. 1an”)
TMSEZ 34"

iowrt sps, TS0

iowrt fspa, "MERZ")
iowalt (soa, Rg8 Or TIMOD)

iovapisps, res)

Call iowrl (aps, “2900, 4200, GBL27)
Cz Il dowrt (sps, TOON" )
Rebho L2 - Spacal§)

Call ibzdizspa,dbutis
n - YVal (Rdbuftf)

Toubl e

"Perlorms a Device Clear.

"Preset

*Set the center wavelength to 1550 nm and the span to 20 nm.
*Set the reference level to (0 dBim.

"Sel the sweep mede w ADAPTIVE and the resolution w 0.1 nm.
“Enable measurement-end of status byte (b0).

“Enable SRQ interrupt

"Start single measurement.
"Wailing lor SRQ) interrupt.
"Read the status byte,

*Set the ASCIT format and the delimiter. Data output of header is
set o OLT.
‘Output of data number is requested.

*Allpcate a maximum of 8 bytes, including delimiters.
'Read the number of data.
"Convert ASCII lormal into numeric valuss.



(08384 Optical Spectrum Analyzer Operation Manual
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Relin solLev(a), aplenin
Relin sclLevel (1n), solLengthind

QSCILLY

Czll iowrlsps

For J - 1 <
aplevily - Soace(l3)
Call ibrd!spe
NoTvents

hexl 1

Call iowrliops, “035D17)

For £ -1 “ocn

Il

. oSplevill)

gprer () =
Cal  dbrdisps, sperity)
Dabvonls

Next 1

For 1 - 1 Tc L0

Yo

gpheve (1) = Va (salev(i);

apocrgth 2y -

] (apoor {2

haxl

i

"Request the wavelength data (vertical axis)

*Allecate a maximum of 13 byles, including delimilers.
'Read the level data.
*Check for other cvents occurring in the Toop.

"Request the wavelength data (horizontal axis)
“Allecate a maximum of 15 bytes, including delimiters.

‘Read the wavelength data.
*Check for other events occurring in the loep.

"Convert ASCI format into numeric valucs.
*Convert ASCIT format into numeric values.

Example VB-5: After setting measurement conditions for spectrum analysis, the spectrum data obtained
is read in the binary format.

T C%, T%, rves?

Dl kdnu [ As SL-ing
Llr 21%, dA2%, d3%, 4i%
Din zis, dek, dk#

3

T ogprevi) Ag Tnoeger, solen()

T gpreve () AR Jouble, sprergthi)

Czll ioclrispad

Czll dowrtspz, TCY)
Cell iowrl (s
Cell iowrl
11

TLEFOABMT )

Cz ol TMSEZ 34"
Cz 1l TERGTY)

Czll iowrl (sps, *MEAZY)

iowalt (soa, Rg8 Or TIMOD)

ioTep sps, res)

Cell ilowrl{sps, 72MU5, A200, SBL27)

Cz Il dowrt (sps, TOON" )

Rebho L2 - Spacal§)
Czll ioxdicspa,dbuffy
n - YVal (Rdbuftf)

Rexoim soloy(a * 4 /7 2 - 15, apoenia * 4

Re:oim solovel (r), soLlongllifag

AOED0,TTTAY

i

Czll ioxdiispa, splevii, mo* L)

FOERZ a%0rm, SPAZDAnT)

YEWEL,RZSD. 1an”)

ioconfigiaps, “heReachdjust,

Toubl e

"Perlorms a Device Clear.

"Preset

*Set the center wavelength to 1550 nm and the span to 20 nm.
*Set the reference level to 0 dBm.

"Sel the sweep mode 10 ADAPTIVE and the resoluticn w 0.1 nm.
‘Enable measurement-cnd of status byte (b0},

‘Enable SRQ interrupt

*Start single measurement.

"Wailing for SRQ interrupl.
"Read rhe status byte,

*Set the binary format and the delimiter. Drata output of header is
set o OLT.
“Ourput of data number is requested.

*Allocate a maximum of 8§ bytes, including delimiters.
"Read the number of data.
*Convert ASCII lormat inle numeric values.

2 - 1;

“Perform the byte swapping when reading it

“Request the Tevel data (vertical axis) as output data, and specify
EOT for the delimiter.

"Read the level data.
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s sk oo of

Tk e o

EX T

st ook o

"Converl the binary data inlo the numeric data (level data).

4.11 Example Programs

EEE R e

fekokok ok ok ok ok ok ok otk ok ok okok ok
For 2 - 1 o n
- oaponviil - 1) % 2 - 49y = 00 Thoa
dl - splevilil 1; % 2 + 0) v 236
d2 - splevilil 1 % 2 + 0) Moo 25&
Tlese
Al - (8%H36 + apoov (L - LY * 2 4+ DY) N 246
A2 - 1E%H36 + spoow (L - LY o* 2 o4+ 0 Mod ZaE
13 = 2 13 = 0 Then
spreviii 13 = 2 0 1) % 736
Trlo- 1y %2 o+ L) Moo 2he
+ spLevi (i 1) % 2 + 1)) v 2h6
ogpTeviil - 1) * 2 0 1) VWod 736
Ton
TAENy o~ 20 dR N 28]
sl - L
de - Sl = 2% + (d2 v 128)
Zrd It
T oo = 177 Tren
Ak - (A4 + 83 = 2nEE ¢ A2 o £5L35%Y 7 BIABE0EH
2l
Ak - A4 o+ 83 < 2562 ¢ {32 - 1Z8#) ¥ ARB35H) [/ AIARGLAY
ol TF
gpeve (1) = 81 * (4 0 {oe - 12731 % ¢k
hoxl 1
11 iowrt! “J3D1,DELZ") 'Request the wavelength data (herizontal axis) as outpul data.
gl dovdi (spe, gpheril, n % 4] "Read the wavelengeh data.

o s e 3 o

LT

’Lonveu the binary data into the numeric data (w av elenﬂlh data).

Sk gk k

Tor < = 1 “amn
_Z 2 - W
1 * 2
1 * 2

Tlese

apocr (L
apocr (L

T ogprer i - 1 %4

di = gpreriii - 1)

Ad - apoorni i - 1
Zlse

d3 - 68535 + serd (1

dd = 165536 1 gperili
ard L[
2l = 127 _hken

g1 - 1

de = dl - “281y ~ 21
Tlse

sl - L

de - 1 = 2% + (dz2 v 1

- EELEEE

= 0 1hon
+ )
+ )
I R O T Y]
- 1y = 2 4+ 0)) Mod Za6

1y = 2 + 1), v 256
S 93 * 2 013 Vod 736
[ AR N S

248;
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A1+ 83 = 2547 4+ A2 * &L53C4) / B3BL8608%
Tlse
dle - {dd + @3 ¥ 2hed + {02 - 1Z8#F) * gbLh3e¥) [/ BIBGBeL&H
el LD
aplerncthily - sl 0% (2 0+ ld= 127y * dk
Kext 1
Cz 1l doconfigispe, “hoeReachdjust, ) *Cancel the byte swapping when reading it,
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5.1

5.1 Measurement Modes

TECHNICAL NOTES

Measurement Modes

There are six measurement modes (sweep modes) available which can be used to measure a variety of optical
signals in this optical spectrum analyzer. Measuring time or the minimum measurable level (or sensitivity)
varies depending on the measurement mode used. As a result, choose the appropriate mode for the optical
signal used.

NORMAL
Measures relatively high-level optical signals at high speeds.

ADAPTIVE

Measures signals which require relatively high sensitivity at relatively high speeds. This mode is also
used to measure optical signals from pulsing emission in sync with an external signal.

ADAPTIVE (Pulsing optical signals: External sync mode)

Measures pulsed optical signals which are input to the GATE MEAS INPUT connector in syne with an
external signal.

This input level has a logic level of TTL.

The externally synchronized measurement function automatically starts when a pulse signal is detected
at the GATED MEAS INPUT terminal when the measurement is set to ADAPTIVE. When this input is
not used, its level is considered HIGH because it is internally pulled up. Use a synchronization signal with
a constant period.

There are two modes for the externally synchronized measurement function: SYNC LOW and SYNC HI.

+ SYNC LOW Mode

An AD sampling is performed with the high level of a synchronization signal.

Minimum optical pulse width: 10 nsec (30 Usec or more is recomnmended).

A pulse width of 30 Lsec or less is displayed a little lower than the actual level.

The internal optical detector has a bandwidth of approximately 10 kHz and the sensitivity is approx-
imately 10 dB lower than the normal sensitivity in ADAPTIVE Mode.

« SYNC HI Mode

An AD sampling is performed at less than 1000 psec (specified by “Delay Time™) after the specified
rising or falling edge parameter of the synchronization signal is detected.

The internal optical detector has a bandwidth of approximately 1 MHz and the sensitivity is approx-
imately 40 dB lower than the normal sensitivity in ADAPTIVE Mode.

HI DYNAMICI1/2

Used to measure optical signals so that the dynamic range is larger than the range used in ADAPTIVE
mode by intercepting the stray light caused by the monochromator.
The HT DYNAMIC2 has a larger dynamic range than HI DYNAMICI.

HI-SENSEI1/2
A higher priority is given to the sensitivity.
HI-SENSE?2 has a higher sensitivity than HISENSEI.

5-1
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5.2 Averaging Functions

5.2

PULSE (Peak Hold Mode)

A pulse optical measurement is made using the internal peak hold circuitry without using an external syn-
chronization signal. The peak hold circuitry performs an AD sampling for the peak level of a pulse signal
that is held during GATE TIME. As a result, “GATE TIME” must be longer than the input optical pulse
period.

The internal optical detector has a bandwidth of approximately 10 kHz so that the measurement level is
lower than actual level when an optical signal whose pulse width is 30 psec or less.

The sensitivity is approximately 20 dB lower than the normal sensitivity in ADAPTIVE Mode.

When GATE TIME is set to 0, the built-in low-pass filter is connected instead of the peak hold circuitry,
and the average power level of the optical signal is measured.

Table 5-1 Throughput, Sensitivity and Dynamic Range for Each Measurement Mode
at a Wavelength of 1.55 pm (typical value)

NORMAL | ADAPTIVE Hi Sens 1 Hi Sens 2 Hi Dyna 1 Hi Dyna 2
Span 50 nm, 501 0.5 sec 3.5 sec 28 sec 55 sec 9.0 sec 50 sec
point
Span 50 nm, 1001 0.9 sec 4.5 sec 60 sec 110 sec 17 sec 100 sec
point
Sensitivity -65 dBm -73 dBm -88 dBm -90 dBm -74 dBm -§7 dBm
(1.5 pm typical
value)
Dynamic range + + + ++ ++

Averaging Functions

The optical spectrum analyzer is equipped with the mode of noise reduction which can measure low-level
optical signals.

Point Average

Displays a spectrum with reduced noise after one sweep: takes data at each measurement point the spec-
ified number of times, and then performs averaging for each point.

Sweep average

Performs sweeps repetitively, and performs averaging for each point. Noise is reduced as the number of
sweeps Increases.

Smoothing

Performs averaging by assigning weights to the adjacent points to smooth the measurement waveform,
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5.3 Calculating the Spectral Width and the Notch Width

5.3 Calculating the Spectral Width and the Notch Width

There are five modes available for calculating spectral width using this optical spectrum analyzer. Notch
widths can also be calculated. The center wavelength, spectral width and the number of peaks are displayed
after each calculation. The description for each method is shown below.

Tf two X cursors are displayed, the section between the two cursors is calculated,

5.3.1 Calculating the Spectral Width
5.3.1.1 PEAK THRESHOLD

The spectral width and center wavelength can be calculated from two intersections of the level line
THRESHOLD LVLI below the maximum peak and two lines obtained using the linear interpolation.

The linear interpolation is performed using the LOG or LIN scale coordinates.

If a negative value is assigned to THHRESITOLD LVL 1, the level is increased by the value above the min-

imum level.

LVL1 =0
LVL

Aoa e
MUV

AL =2b-Ra

LVLI< 0O

-

A
-LVL1
20 Aa+ Ab
— T2

Ah=2b - Aa
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5.3 Calculating the Spectral Width and the Notch Width

5.3.1.2 ENVELOPE

Creates an envelope of monotonous peak from the peaks whose levels are above the line a level specified
by THRESHOLD LVL 2 below the maximum peak. The spectral width and center wavelength are calcu-

lated from the points where the line a level specified by THRESHOLD LVL{ below the maximum peak
(for LVL 12(),

The linear interpolation is performed using the LOG or LIN scale coordinates.

If there are no peaks whose values are above the level THRESHOLD LVL2 below the maximum peak,
the result is (0 because no envelope has heen obtained.

LVL1 i%\\b ‘LVL1
oo L
JAVAVAVAVAVAVA Qe

AX=2b - Ra

5.3.1.3 RMS

The center wavelength is calculated from the weighted average of all spectrums displayed. The half power

bandwidth is defined as the result of the standard deviation for the power spectrum multiplied by the set
value of Kr (RMS).

The initial value of K is 1, and the initial value of Ky is 2.3548.

ZAiXi
M= ————
T i
‘ 5 (A= A0) %
A?\,:K'KRMS -

X Xi
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5.3 Calculating the Spectral Width and the Notch Width

5.3.1.4 Peak RMS

The center wavelength is defined as the weighted average wavelength of peaks that are higher than or equal
to the threshold level. The threshold level is given by THRESITOLD LVL 2. The half power bandwidth

is defined as the result of the standard deviation for the wavelength of each peak multiplied by the set value
of Kr (RMS).

The initial value of K is 1, and the initial value of Kgyg 15 2.3548.

b4 XAiXi
M= —

) v T A

LvL2

D <—

(A~ kn)zxi
Ak =K Kpygf ———
Xi

5.3.1.5 Xnm Level

Calculates the level difference between the maximum peak and the level whose spectrum width s Xnm.

For LOG Scale

X nm Level (a8 = Lpdbm - Lix wBn]

Lx For LIN Scale
X nm

X nm Level (= Lptwl / Lx tw1 = 100
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5.3 Calculating the Spectral Width and the Notch Width

5.3.2 Notch Width

5.3.2.1 XdB WIDTH

The notch width and center wavelength are calculated from the points where the line a level specified by
THRESHOLD LVLI below the maximum peak (for LVL 12(), The linear interpolation is performed us-
ing the LOG or LIN scale coordinates.

LVL1 20

LVvL1
a o]

B Aa+Ab
T2
Ak=?\.h-7\.a
LVL1 <O
a b
. A
} L -LVL1 Aa+ Ab
M= ——
[ 2
Ah=Db-ha

LVLI =0

The notch width is the difference between intersections a and b of the line XdB below the maximum level
and the spectrum (the left and right intersections are referred to as a and b, respectively}. The center wave-
length is the midpoint between a and b.

LVL1I <0

The notch width is the difference between intersections a and b of the line XdB above the minimum level
and the spectrum (the left and right intersections are referred to as a and b, respectively). The center wave-
length is the midpoint between a and b.
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5.3 Calculating the Spectral Width and the Notch Width

5.3.2.2 Xnm Level

Calculates the ditference between the maximum level and the spectrum width level of Xnm (For the LIN
display, the ratio of the two levels is calculated.)

Ln For LOG Scale

X nm Level (¢ = LndBm] - L x [dBm|
X nm

For LIN Scale

X nm Level %= Lntw) /7 Lxmwi « 100
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5.4 GAIN&NE and SNR

54 GAIN&NF and SNR
The optical spectrum analvzer calculates the noise figure characteristics and SNR of an optical amplifier after
the amplified spontancous emission (ASE) level has been calculated vsing the interpolation.

*  The method of determining the ASE level using the ASE Fitting settings changes when WDM ASE
Method is set to AUTO OFF, or when the Opt. AMP furction is set to SNG mode.

(D) When ASE Fitting is set to Gauss mode

The level at the center wavelength for each signal is defined as the ASE level, and is calculated using
a simulated Gaussian curve fitted to the two target sections (thick lines). These sections are calcu-
lated with Fitting SPAN and Masked SPAN.

{2)  When ASE Fitting is set to MEM-3 mode

The level at the center wavelength for each signal is defined as the ASE level, and is calculated using
the spectrum which was saved in MEAS 3 (memory 3) and then fitted to the two target sections
(thick lines). These sections are calculated with Fitting SPAN and Masked SPAN.

{(3)  When ASE Fitting is set to Manual mode
Set Manual ASE LEVEL to the amplified spontaneous emission (ASE) level.

Simulated
Gaussian curve

ASE level

Masked Span

Fiitting Span

- 1

y

+  When WDM ASE Method is set to AUTO ON. and the Opt. AMP function is not set to SNG Mode

The lowest level between WDM signals is defined as the ASE level. The method of calculating the
ASE level changes according to the number of WDM signals
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5.4 GAIN&NF and SNR

Table 5-2 Number of Signals and Interpolation Method.

Number of o
. Processing
signals

1108 Calculates a simulated Gaussian curve based on the lowest level between adjacent valleys
of a channel. The ASE level for each channel is defined as the level at the intersection
point obtained as follows: a line that starts from the peak of the channel, descends perpen-
dicular to the X-axis and intersects the simulated Gaussian curve.

9 or more The line that connects adjacent lowest levels of a channel must first be determined. The
ASE level for a channel is then defined as the level at the intersection point obtained as
follows: a line which starts from the peak of the channel, descends perpendicular to the X-
axis and intersects the Towest level line,

The lowest level
between
the adjacent signals

» ASE level for each channel

ASE curve (perform a fitting using a second-order approximation curve when the
number of WDM channels is 8 or less; and perform a fitting using a straight line
when the number of WDM channels is 9 or more)

+  When Conversion is selected for the ASE NBW parameter to calculate the amplified spontaneous
emission optical power level for calculating SNR, the amplified spontaneous emission optical power
level Pase is calculated using the wavelength resolution set by the ASE Converted NBW parameter.

Res (Setting resolution for ASE Converted NBW)

Pase (After conversion) = Pase (Measurement value) X -
Res (Current measurement wavelength resolution)

+ SNRis calculated using the formula below.

SNR = Optical signal power

Amplified spontaneous emission level

This analyzer calculates SNR by assigning the peak level for the optical power under normal circum-
stances. However, when the Signal Power mode is set to X Power using the WDM function, SNR is
calculated using the integral power of spectrum in Masked Span as the optical signal power. This an-
alyzer can obtain SNR correctly using the > Power mode while observing waveforms (such as ones for
modulated signals with high resolution).

59
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5.4 GAIN&NE and SNR

541 GAIN

The gain of the optical amplifier is calculated by using the formula shown below with the input and output
optical levels and the ASE level that are previously calculated.

(Pour - P asem) Lour

Pw LN

G =

542 NF

The NF of the optical amplifier is calculated according to NF SELECT as shown below. Use the ASE and
gain that have previously been obtained.

«  When NF SELECT is set to total mode

Terms 1 to 4 in the first formula are as follows:
Terml: Shot noise caused by an optical signal
Term2: Shot noise caused by an ASE
Term3: Beat noise between an optical signal and ASE
Term4: Beat noise between ASEs.

Set the parameter AX to the wavelength band of an optical receiver.

2 AT 2 ul AT
NF:K(%+-(§—N+2M:<+ MN )
N = PIN Lin
h v
P ase
Hx = —4m8 —
2hvGAv
C C
AT = -

As-AM2  ds + AN2

If A is set to 0, NF is calculated using the formula below. This formula contains two terms related to
the beat noise between the optical signal and spontaneous emission light, and the shot noise of the op-
tical signal.

P ase

1
NF D
hv G Av G

)

K (



(28384 Optcal Spectrum Analyzer Operation Manual
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5.4 GAIN&NF and SNR

+  When NF SELECT is set to S-Sp mode

NF is calculated using the term related to the beat noise between the optical signal and spontaneous

emmission light only.

NF:
Pinc:
Pour:

P aspm:

SPE DIV

P ast

h v G Av

Gain

Noise Figure

Input signal optical level (W)(measured valuc)

Output signal optical level {W){measurcd value)

ASE optical level before correction (W)

ASE optical lavel (W)

"Pin Loss” value {setting value)

"Pout Loss" value (setting value}

Coefficient for the calcutation result (sctting value)initial value: 1.000)
‘The velocity of signal light (2.9979%10% [m/s]}

Photon mumber

Plank's constant (6.63%10 4[] s])

Signal light frequency (Hz)

Frequency resolulion during ASE measurement (Hz}

Wavelength of signal light

Ellective optical filtering width of optical amplifier output (setting valuc}

To interpolate ASE level using the Opt. AMP function (which is used to calculate the noise factor of an
optical amplifier), It is effective for high input levels of the optical amplifier (Saturation area).

When this mode is turned on, the correction spectrum (Prgrg) is obtained from the output spectrum
{Pour) and input spectrum (Ppy) using the following expression. The ASE level is calculated from the cor-

rection spectrum,

Pcorr =Pour-C - PN

G: Gain at the signal light wavelength |G = (Popr - Pase)/Pml
Pagp: Temporary ASE level obtained using fitting

When this mode is off, the ASE level can be obtained directly from the output spectrum.
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5.5 Optical BPF Analysis

3.5

5.5.1

Optical BPF Analysis

The O-BPF function of this analyzer makes the filter characteristic measurement easier. The peak wave-
length and level for the filtered waveform, the deviation from the user setting standard center frequency, the
filter band, the ripple for the specified range. and Isolation can be measured.

Calculating Various Bands

The bandwidth and the center wavelength can be measured at the same time for four bands: Pass, Half,
Stop, and RMS. For the Pass, Half, and Stop band types, they are calculated in the same way as the Peak
threshold described in Section 3.3, "Calculating the Spectral Width and the Notch Width." The user can
set a threshold value according to the filter design for three bands from the Pass, Half, and Stop Band
Threshold settings. They are defined as Pass Band, Half Band, and Stop Band in ascending order of the
loss at the cut-off point (level threshold).

For the RMS Bandwidth, it is calculated in the same way as the RMS described in Section 5.3, "Calculat-
ing the Spectral Width and the Notch Width." When it is calculated, the K value and Krms value are fixed
to 1 and 2.3548, respectively.

How much the peak wavelength, Pass Band center wavelength, and the Half Band center wavelength de-
viate from the proximate grid to the peak wavelength can be calculated. Each result is displayed as the Peak
Wavelength Error, Pass Center Error, and Half Center Error, respectively. With the GRID Ref Frequency
as the reference point, grids are placed at every frequency interval which is specified as the GRID CH
Spacing. Out of all of the grids, 64 grids on both sides of the nearest grid from the peak are used for cal-
culations. Ripple in the band is calculated using one of the following three methods from the Ripple Select:

e max-min: The difference between the maximum level value and the minimum
level value in the Pass Band is displayed.

+  ripple: The difference between the maxia level and minima level in the Pass
Band is displayed.
* search area: The difference between the maximum level and minimum level in the

analysis range is displayed. (For more information on the analysis
range, refer to Section 5.5.2, "Calculating Isolation."}
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Figure 5-1 Optical BPF (Calculating Various Bands)
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5.5 Optical BPF Analysis

5.5.2

Calculating Isolation

Various isolations can be calculated using an analysis wavelength range which is set by the user. The stan-
dard wavelength for the passband used when calculating isolation can be selected from one of the four set-
tings in the Std Wavelength setting:

+  peak: Sets the standard wavelength in the passband to the maximum pealk
wavelength of waveform.

+  pass_center: Sets the standard wavelength in the passband to the Pass Band center
wavelength of the filter waveform.

+ half center: Sets the standard wavelength in the passband to the Half Band center
wavelength of the filter waveform.

+ GRID: Sets the standard wavelength in the passband to the most proximate
grid to the maximum peak wavelength.

The grids used for calculating isolation are placed along the wavelength-axis with the pitch (converted to
wavelength) set by GRID CH Spacing based on the standard wavelength which is set by Std Wavelength
as shown in Figure 5-2. The horizontal axis markers display the analysis wavelength range. The range is
set by Search Area Pass and Search Area Stop centered on the specified grid. Search Area Pass and Search
Area Stop are the ranges to be analyzed for the passband and stopband, respectively. Usually, the commu-
nication channel bandwidth or the pass band width 1s used for the wavelength range to be analyzed. Tsola-
tion is the difference between the passband anaylzing range loss and the stopband analyzing range loss.
Search Area Pass sets the standard wavelength as the passband analyzing range center, and Search Area
Stop sets the stopband range center with a grid other than the wavelength, Tsolation Pass/Stop is used to
set which value is selected from the range to be analyzed for the calculation. Isolation Pass and Isolation
Stop are the loss calculation methods for the passband and the stopband, respectively. The setting values
must be selected from one of the following settings.

*  max: Calculates using the maximum level value in the range to be analyzed.
+  min; Calculates using the minimum level value in the range to be analyzed.
* avg: Calculates using the average level value in the range to be analyzed.
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5.5 Optical BPF Analysis
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Figure 5-2 Optical BPF (Calculating Isolation)
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5.5 Optical BPF Analysis

553

QOutput Data

The measurements generate the following parameters:

Peak Wavelength:
Insertion Loss:

Pass Band Width;

Pass Center Wavelength:
Pass Lett Wavelength:
Pass Right Wavelength:

Pass Band Loss:

Half Band Width:

Half Center Wavelength:
Half Left Wavelength:
Half Right Wavelength:
Ripple:

Stop Band Width:

Stop Center Wavelength:
Peak-Pass Center Diff:

Peak-Half Center Diff:

Pass-Half Center Ditf;

Pass Center Error;

Half Center Error:

Peak Wavelength Error:

RMS Bandwidth:

RMS Center Wavelength:

Adjacent Isolation:

Non-Adjacent lsolation:

Maximum peak wavelength

The loss at the maximum peak level,

Bandwidth calculated using Pass Band Threshold
Center wavelength of the Pass Band

Leftmost wavelength of the Pass Band
Rightmost wavelength of the Pass Band

Loss at a point which satisfies the conditions set by Isolation Pass in
the range set by Search Area Pass

Bandwidth calculated using Half Band Threshold
Center wavelength of the Half Band

Leftmost wavelength of the Half Band

Rightmost wavelength of the Half Band

Calculation result using the method set by Ripple Select
Bandwidth calculated using Stop Band Threshold
Center wavelength of the Stop Band

Difference between the maximum peak wavelength and Pass Band
center wavelength

Difference between the maximum peak wavelength and Half Band
center wavelength

Difference between Pass Band and Half Band center wavelength

The difference between the Pass Band center wavelength and the Grid
nearest to the maximum peak wavelength (converted to a wave-
length).

The difference between the Half Band center wavelength and the Grid
nearest to the maximum peak wavelength (converted to a wave-
length).

The difference between the peak wavelength and the Grid nearest to
the maximum peak wavelength (converted to a wavelength).

The half power bandwidth for the RMS calculation in the spectral
width function.

The center wavelength calculated using the RMS calculation in the
spectral width function.

The worse value of the calculated values for the two ranges to be ana-
lyzed in the stopband that are adjacent to the passband.

The worst calculated values for stopband analysis ranges. Analysis
ranges adjacent to the passband are excluded.
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5.6 Tilt Calculation Function

+ Total Isolation: Total value using all results for all ranges to be analyzed in the stop-
band.

5.6 'Tilt Calculation Function

5.6.1 Filter Tilt

This function is used to analyze the spectral tilt in the wavelength range set by the user. The Least-Squares
fit for the waveform shown in dB is found vsing the least squares method in the specified wavelength
range. Then the tilt, the difference between both ends, and losses at both ends of the approximate line can
be calculated. When this function is used with the Loss/Trans function, the filter tilt in the passband can
be evaluated.

5.6.1.1 Output Data
When the measurements are performed, the following parameters are displayed:

+ Tilt dB/nm: Tilt of Least-Squares fit line for the measured waveform in the user
setting range

+ TiltdB: Level difference between both ends of Least-Squares fit line for the
measured waveform in the user setting range

= Insertion Loss Left: Leftmost loss of Least-Squares fit line for the measured waveform in
the user setting range

+ Insertion Loss Right: Rightmost loss of an approximate line for the measured waveform in
the user setting range

Ref . 0dB

Insertion Loss Left| .

measurement

T
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
: waveform
|

|

I

Start Wavelength Stop Wavelength

Figure 5-3 Filter Tilt
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5.7 LD Performance Analysis

5.7 LD Performance Analysis

5.7.1 DFB-LD

This mode is used to easily perform various types of spectrum analysis for the DEB-LD evaluations. The
wavelength and the level difference between the maximum peak and second peak of the measured waveform,
as well as the wavelength deviation between the left and right peaks, adjacent to the maximum peak, can be
measured.

5.7.1.1 Output Data

When the measurements are performed. the following parameters are displayed:

-

-

-

Peak Wavelength:
Peak Power:
SMSR:

Mode Offset;

Stop Band:

Center Offset:

Spectral Width:

572 FP-LD

This mode is used to easily perform various types of spectrum analysis required for FP-LD evaluations. Peaks
which are higher than or equal to Threshold Level 2 are analyzed. The band center wavelength calculated
from the threshold level, the maximum peak level and wavelength, the mode interval, the number of modes,
and the total power can be calculated. In this mode. the K value and Krms value are fixed to 1 and 2.3548,
respectively.

5.7.2.1 Output Data

When the measurements are performed, the following parameters are displayed:

»

Mean Wavelength:

Peak Wavelength:
Mode Spacing (nm):
Mode Spacing (GHz):
Spectral Width:

Peak Power:

Maximum peak wavelength
Maximum peak level

Difference between the maximum peak level and the second peak
level

Difference between the maximum peak wavelength and the second
peak wavelength

The wavelength width between the left and right peaks adjacent to the
maximum peak.

The difference between the wavelength centers of the left and right
peaks adjacent to the maximum peak and the maximum peak wave-
length.

The bandwidth calculated by Peak Threshold in the spectral width
function using Threshold Level 1.

Center wavelength calculated using Peak RMS in the spectral width
function

Maximum peak wavelength
Mode wavelength interval (an average value of each mode interval)
Mode frequency interval (an average value of each mode interval)

The half power bandwidth for the Peak RMS calculation in the spec-
tral width function.

Maximum peak level
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5.7 LD Performance Analysis

+  Total Power: The total power of the peak levels located above the line where the
attenuation set by the Threshold Level2 setting from the maximum
peak level,

*  Sigma: The standard deviation for each peak wavelength calculated by the

Peak RMS in the spectral width function.

+  Mode No.: The number of peaks located above the line where the attenuation set
by Threshold Level? setting from the maximum peak level.

T Peak Power

Threshold Level 1
SMSR

Spectral Width
Center Offset

Mode Offset

Peak Wavelength

Figure 5-4 DFB-LD

Peak Power

Total power = The accumulated value
of the peak levels indicated by & .
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Figure 5-5 FP-LLD
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5.7 LD Performance Analysis

573 LED

This mode is used to perform various types of spectrum analysis tor LED evaluations. This analysis covers
all the waveforms displayed in the span. The spectrum width and the center wavelength, the maximum peak
level and its wavelength, the peak power density, and the total power can be captured. In this mode, the K
value and Krms value are fixed to | and 2.3548, respectively.

5.7.3.1 Output Data
When the measurements are performed, the following parameters are displayed:

+  Mean Wavelength; Center wavelength calculated using the RMS calculation in the spec-
tral width function

+ Peak Wavelength: Maximum peak wavelength

* Peak Power: Maximum peak level

+  Peak Power Density: Peak power density (power per Inm band at the peak)

+ Spectral Width: The half power bandwidth calculated using the RMS calculation in

the spectral width function.

+ 3dB Threshold Width: Spectrum width calculated using Peak Threshold in the spectral width
function when the threshold level is set to 3dB

+  Sigma: Standard deviation of each peak wavelength calculated using the
RMS calculation in the spectral width function.

+  Total Power: Total power of the displayed waveform

3dB Threshold Width /

-

y'y Peak Power
3dB

A

Spectral Width

Mean Wavelength

1
|
i
}
1
|
i
g
1
|
1
i
:
:
1
1
;

Peak Wavelength

Figure 5-6 LED
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5.8

5.8.1

3.8 ACPR (Adjacent Channel Leakage Power Ratio)

ACPR (Adjacent Channel Leakage Power Ratio)

The total power in and out of the user setting signal band (it is called leakage power if it is out of the signal
band), and ACPR, which is the ratio of the total power and the leak power, can be calculated.

A signal bandwidth is identified using GRID Ref Frequency and GRID CH spacing specified grids. The grids
are placed with the frequency span specified in GRTD CH Spacing and using GRID Ref Frequency as the
reference. The grid specified by the GRID Ref Frequency and GRID CH Spacing defines the signal band.
The User set GRID Ref Frequency defines the reference frequency. The User set GRID CH Spacing defines
the grid spacing. The signal band is defined by the GRID CH Spacing centered on the grid nearest to the high-
est peak in the spectrum.

Output Data

When the measurements are performed, the following parameters are displayed:
= Signal Power: Total power in the signal band [dBm]

» Leakage Power: Leakage power [dBm]

= ACPR: Leakage power ratio to Signal Power [dB]

Signal Power

ACPR [dB
(5] {Shadowed area)

= Signal Power [dBm] - Leakage Power [dBm]

Power Leakage
(White area)

F 3

q
¥
4
g

GRID

4 ol
B g

GRID Ref. Frequency

GRID CH Spacing

Figure 5-7 ACPR
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5.9

Auto-Panning and Auto-Zooming Functions

The anto-panning and auto-zooming functions are used to interpolate or decimate measurement values auto-
matically to match the number of sampling points when the number of sampling points or the conditions of
the wavelength axis are changed.

These functions are performed under the following conditions:
* A change in the number of sampling points.
* A change in the center value or span of the wavelength axis.

*  When the reference data and Loss/Trans data are measured under different conditions of the wavelength
axis, the auto-panning or auto-zooming functions is performed for the reference data. (Refer to Section
2.2.6, “Measuring the Transmission-wavelength (or Loss-wavelength) Characteristics.")

*  When the input and output signals of the amplifier are measured under different conditions of the wave-

length axis to calculate the EDFA noise figure, the auto-panning and auto-zooming functions are per-
formed for the input signal.

When the data is zoomed, data points are linearly interpolated.

When the data is panned, the excess data is unconditionally decimated.
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Cursor Modes and Explanation for Displayed Data

The cursor modes and their display formats are as follows,

NORMAL (when MAX HOLD and MIN HOLD are turned oft)

A1,11: Displays X cursor 1 wavelength, level
A2,12: Displays X cursor 2 wavelength, level
L1,L2: Displays Y cursor 1, 2 level

NORMAL (when MAX HOLD and MIN HOLD are turned on}

Al,MXI1, CRI, MN1:

Displays the wavelength at X Cursor 1 and the levels for maxhold, current and minhold.
A2, MX2. CR2, MN2:

Displays the wavelength at X Cursor 2 and the levels for maxhold, current and minhold.

AMODE (when MAX HOLD and MIN HOLD are turned off)

A1,11: Displays X cursor 1 wavelength, level
AA, Al: Displays wavelength difference, level difference between X cursors 1, 2
L1, AL: Displays Y cursor 1 level, level difference between Y cursorl, 2

AMODE (when MAX HOLD and MIN HOLD are turned on)

Al MM1, MCI, CMT1:
Displays the wavelength at X Cursor | and the level differences between maxhold and minhold,
between maxhold and current, and between current and minhold.

A2, MM2, MC2, CM2:
Displays the wavelength at X Cursor 2 and the level differences between maxhold and minhold,
between maxhold and current, and between current and minhold.

2ND PEAK

The data display format is as follows. The X cursor 1 automatically moves to the maximum peak and the
X cursor 2 to the secondary peak.

A1, 11:  Displays the peak wavelength, level

AA, Al: Displays the wavelength difference and level difference between peak and 2nd peak

POWER

X cursor 1 and X cursor 2 automatically move to the maximum peak.
Al Displays the wavelength at X cursor 1

A2: Displays the wavelength at X cursor 2

XL Displays the sum of the X cursor 1 and X cursor 2 levels

PEAK TO PEAK

X cursor 1 and X cursor 2 automatically move to the maximum peak and the minimum level data, respec-
tively. Only the peak values are used.

Al,11: Displays the wavelength and level at X cursor 1

A42,12: Displays the wavelength and level at X cursor 2

AA, Al: Displays the wavelength difference and level difference between X cursor 1 and X cursor 2
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5.11 Setting Limit Line

To set the limit line, load the data file created in the specified format trom a floppy disk into the optical spec-

trum analyzer.

Limit line data files should be created on external personal computers.

5.11.1 Data Files

Create data files in text format, and save them in the floppy disk root directory. File names are limited to
Imtlnl.txt thru ImtlnS.txt (the uppercase and lowercase variations are ignored, and the 2-byte character
mode cannot be used).

5.11.2 Limit Line Data

The limit line data consists of the header block and the data table.

+ Header block

The headers below are used to set each item in the header block.
[FUNDAMENTAL] measmode and domain

[ETC] warning and label

|[REFERENCE)] refmodex, userrefx, offsetx, refmodey, userrefy and offsety
[TABLEUP] Specifies the upper limit line data,

[TABLELOW] Specifies the lower limit line data.

Header blocks can be omitted as a general rule, If omitted, the initial values are used (however, either
TABLEUP or TABLELOW must be specified).

The details for the above parameters are as follows:

measmode
domain

warning

label

refimodex

userrefx
offsetx

refmodey

Specifies a display mode for measurement data (Initial value: measmode=spectrum).
Select a display mode from spectrum, peak normalize. loss and trans.

Specifies a unit for the limit line data along the X axis (Initial value; domain=wave)
Select a unit from wave (wavelength) and freq (frequency).

Output when the measurement conditions (span) specified for a Pass/Fail judgment is nar-
rower than the range (span) specitied for the limit line (Tnitial value: warning=on). Select
on and off.

The contents of a label is specified between a pair of double quotations. (The initial label
cannot be changed.) Up to the first 48 characters are valid when 49 or more characters are
specified.

Specifies a description format for the limit line data table (in relative or absolute values).
Select it from center, user and abs (Tnitial value: refmodex=abs).

center A value (along the X-axis) relative to the specified center wavelength (fre-
quency) is specified in the data table.

user A value (along the X-axis} relative to the wavelength (frequency) specified by
userrefx is specified in the data table.

abs An absolute value along the X axis is specified in the data table.

Specifies the reference wavelength [nm] (frequency [THz]) when refmodex is set to user
(Initial value: userrefx=0).

Offsets the limit line by the set value along the wavelength [nm| (frequency [THz]) (Initial
value: offsetx=0).

Specifies a description format for the limit line data table (in relative or absolute values).
Select a format from ref, user and abs (Initial value: refmodey=abs).

ref A value (along the Y-axis) relative to the specified ref level (or Display TOP
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Level if set to LOSS/TRANS) is specified in the data table.
user A value (along the X-axis) relative to the level specified by userrefy is speci-
fied in the data table,
abs An absolute value along the Y-axis is specified in the data table.
userrefy Specifies the reference level [dB or dBm] when refimodey is set to user (Initial value: user-
refy=0),
offsety Offsets the limit line by the specified level [dB or dBm] along the Y-axis (Initial value:
offsety=0).

Limit ling data

There are two types of limit lines: upper and lower limit lines.

The upper limit is defined by the [TABLEUP] header; and the lower limit, by the [TABLELOW] head-
er (only one of them can be used).

Each data on each line represents a point on the measurement screen.

A himit line consists of lines which connect adjacent points.

Points, which consist of a wavelength (frequency) and a level, are delimited with a single comma
(without a unit). Each points starts a new line (up to 1024 points can be specified for each line).

The units available for use are 0.001 [nm], 0.0001 [THz], 0.01 [dB] and 0.01 [dBm]. Always arrange
points in ascending order of the X-axis. However, never arrange the points in the opposite direction to
the X-axis, (thus resulting in returning the points to the origin) because this mode of arrangement is
prohibited.

Sample file

[FUNDAMENTAL] ’Header used to specify the display mode of a limit line.

measmode=trans "Sets the display mode to the transmission characteristic measurement mode.

domain=wave "Specifies the unit for the horizontal-axis waveform data.

[ETC] "Header used to specify the presence or absence of a warming message, or a la-
bel.

warning=on "Warns that the measurement range is narrower than that of the limit lines.

label="FILTER A” "Enters a label.

[REFERENCE] "Header used to specify the limit lines,

refmodex=user "Sets limit line data along the X-axis in the user reference mode.

userrefx=1550.0 "Sets the reference wavelength to 1550 nm in the user reference mode.

offsetx=0 "Does not offset the limit line along the X-axis (Can be omitted).

refmodey=abs "Sets limit line data along the Y axis in the absolute value mode.

userrefy=0.0 "Invalid because the limit line data along the Y axis is set using an absolute val-
ue (Can be omitted).

offsety=0 "Does not offset the limit line along the Y-axis (Can be omitted).

[TABLEUP] "Header used to set the upper limit ling, The points on the limit line are speci-
fied with X (wavelength) and Y (level} as shown below:

-20.0. -15.0 "Specifies the point consisting of a reference wavelength of 1550 nm-20 nm
{1530 nm) and a level of -15 dB.

-10.0, -15.0 "Specifies the point consisting of a reference wavelength of 1550 nm-10 nm
(1540 nm) and a level of -15 dB.

-5.0, -10.0 "Specifies the point consisting of a reference wavelength of 1550 nm-5 nm

(1545 nm) and a level of -10 dB.
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-3.0.-3.0
0.0,0.0
3.0,-30
5.4.-10.0
10.0.-15.0

2040, -15.0

[TABLELOW]
-20.0, -35.0
-5.0,-20.0
-3.0,-13.0

(.0.-10.0

5.0,-20.0

20.0,-35.0

"Specifies the point consisting of a reference wavelength of 1550 nm-3 nm
(1547 nm) and a level of -3 dB.

"Specifies the point consisting of a reference wavelength of 1350 nm-0 nm
(1550 nm) and a level of -0 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm+3 nm
(1553 nm) and a level of -3 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm+5 nm
{1555 nm) and a level of -10 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm+10 nm
(1560 nm) and a level of -15 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm+20 nm
(1570 nm) and a level of -15 dB.

"Header used to set the lower limit line. A point on a limit line is specified by
X (wavelength) and Y (level) as shown below:

"Specifies the point consisting of a reference wavelength of 1550 nm-20 nm
{1530 nm) and a level of -35 dB.

"Specifies the point consisting of a reference wavelength of 1350 nm-5 nm
(1545 nm) and a level of -20 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm-3 nm
(1547 nm) and a level of -13 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm-0 nm
{1550 nm) and a level of -10 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm+3 nm
(1553 nm) and a level of -13 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm+5 nm
(1555 nm) and a level of -20 dB.

"Specifies the point consisting of a reference wavelength of 1550 nm+20 nm
{1570 nm) and a level of -35 dB.

Limit Line Setting Example 1

Limit Line Setting Example 2

In Example 1, the measurement range is outside of the limit line range.
A PASS/FAIL judgment must always be made within the limit line range, and PASS is displayed in

this example.

In Example 2, the limirt line range 1s outside of the measurement range.
When Warning is set to on, a warning is issued without making a Pass/Fail judgment.
If Warning is set to off, PASS is displayed after a measurement is made within the measurement range.
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Limit Line Setting Example 3 Limit Line Setting Example 4

In Example 3, LIMIT LINE FILE SYNTAX ERROR occurs and nothing will be displayed because
the limit line is incorrectly set so that the points return back to the origin along the X-axis.

In Example 4, a part of the waveform is above the upper limit line.

FAIL is displayed after the PASS/FAIL judgment has been made.
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5.12 Operation Principle

Figure 5-1 is a rough internal block diagram of the optical spectrum analyzer. The analyzer is consists of the
three blocks: the spectrum (monochromator), measuwrement control and display processing blocks.

The description below is the operating principle based on this block diagram.
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5.12 Operation Principle

Spectrum block (Monochromator)

In the diffraction grating, there is a spectral characteristic that the angle of the reflecting light is dif-
ferent from the angle of the incident light depending on the wavelength of the incident light. The
light to be measured is converted into parallel beam at the collimate mirror and the direction of the
reflected light from the diffraction gating differs depending on the wavelength of the light to be mea-
sured. This analyzer uses a combination of a diffraction grating and a mirror so that the incident light
is diffracted two times to obtain a better resolution. When the rotary angle of the diffraction gating
is at a position that matches the incident light wavelength, the diffracted light passes through the
converging mirror and the converged light at the mirror passes through the slit, and finally reaches
the photodetector. The Q8384 employs the double-path method. Therefore, the light to be measured
reaches the photodetector after it passes through the optical system two times. In addition, a special
element is used at the monochromator input block to compensate for the polarization dependency
(the diffraction efficiency changes depending on the state of the incident light polarization repre-
sented by the waves P and S} in order to obtain a constant level regardless of the polarization status.

Sweeping along the wavelengths is performed by rotating the diffraction gating. A high rotational
position accuracy is obtained by directly driving the diffraction grating using a servo motor without
reduction speed mechanism. In general, the wavelength resolution is determined by the incoming
and outgoing slits. The resolution of this analyzer is determined by the intermediate slit typically
used in the double-path method because this incoming slit is replaced by the core diameter of the
input optical fiber. The intermediate slit has a function of permitting the light with the selected
wavelength to be received at the photodetector. The width of the intermediate slit changes according
to the set resolution and wavelength. The chopper in front of the intermediate slit chops the light to
that it compensate for the offset of the stray light, detector and amplifiers to attain measurements
with wide dynamic range. In addition, a light shutter is implemented at the outgoing slit block in
order to measure the internal offset generated when the DC amplifier is activated. The photodetector
consists of cooling-type InGaAs photodiodes. The light sensed at the photodiodes passes through
the current-to-voltage conversion amplifier, range selection amplifier and then reaches the A/D con-
verter. The amplifier block is composed of 11 ranges in increments of 10 dB where an optimum
range is automatically selected based on the input signal level. The minimum range for a mode used
varies depending on the sweep mode. Furthermore, under control of HI-Dynamic range mode, the
signal passes through lock-in amplifiers. When under control of Pulse mode, the signal passes
through other dedicated circuit (peak hold circuit).

Measurement control part

This part controls the rotary angle of the diffraction grating, the slit width, and the measurement
range, performs the A/D conversion, etc., and transfers the measurement data to the display process-
ing part.

The digital servo circuit by the rotary encode is used for control of the rotary angle of the diffraction
grating, allowing high speed, high precision position control,

The stepping motor is used for opening/closing the slit and rotating the chopper, to control the pulse
count corresponding to the slit width and to control the pulse period corresponding to the chopper
frequency.

Measurement range control includes the auto range control that selects the optimum range, and gate
time control when under the pulse mode. The measurement timing (A/D conversion) by the external
input signal “GATED MEAS INPUT” is also controlled.

There is also the EEPROM that stores the calibration data (wavelength offset, level offset, wave-
length sensitivity offset, etc.) of each monochromator.
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Display processing part

This part controls the measurement system by the conditions set through the panel keys or by the
GGP-1B, and performs various output processes {display, GP-IB, printer, floppy disk, etc.).

Data exchange with the measurement system is done through the dual-port memory. Measurement
conditions as the center wavelength, span, resolution, sweep mode, etc. are sent, while measurement
data are received. Wavelength sensitivity offset, display scaling, etc. are performed against the mea-
surement data, and output to the display.

Analysis as cursor processing, spectral width operation, normalization operation, as well as save/
recall against the memory/ floppy disk are done.
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5.13 Notes on Using the Optical Spectrum Analyzer

5.13.1

5.13.2

3.13.3

Pay attention to the items shown below when using the optical spectrum analyzer,

Optical Fibers Suitable for the Optical Spectrom Analyzer

Single mode fibers with a mode field diameter of 9 pum to 10 (um are suitable for the optical spectrum an-
alyzer. We recommend that the end face of input fiber be compliant with the super PC specifications and
its accuracy be a master A class. If fibers that do not meet these specifications are used, measurements may
not be accurate.

Stray Light

There is a possibility that a spurious of low level stray light (with a level of 30 to 50 dB below the level at
the highest peak and a wavelength of 100 nm to 400 nm away from the highest peak) appears. If the wave-
form resolution is lowered, the stray light is reduced accordingly. As a result, to decrease the stray light,
the wavelength resolution must be raised or the measurement mode must be set to Hi-Dynamic mode.

Secondary Diffracted Light

If the incident light wavelength is 633 nm, a secondary diffracted light (with a wavelength of 1266 nm) is
usually observable, depending on the diffraction grating characteristics. This is caused by a characteristic
of the diffraction gating, and is not a problem.
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6  SPECIFICATIONS

The following is the specifications of this analyzer.

Characteristics Specification
Wavelength Measurement range 600 nm to 1700 nm
Resolution Setting L0 pm, 20 pm, 50 pm, 100 pm, 200 pm, 500 pm

Accuracy (*1.%6) 3% or less/resolution 50 pm (1330 nm to 1610 nm)

+2% or less/resolution 100 pm or more (1530 nm to
1610 nm)

Accuracy +500 pm or less

1200 pm or less (After a calibration using an external
light source) (¥1)

120 pm (After a calibration using the built-in light
source) (1530 nm to 1570 nm) (*1)

140 pm (After a calibration using the built-in light
source) (1570 nm to 1610 nm) (*1)

Linearity (*1} +10 pm or less (1530 nm to 1570 nm)

120 pm or less (1570 nm to 1610 nm)

Repeatability (*1,%4) +3 pmor less (1530 nm o 1610 nm)

Level Measurement range (¥2,%3) -87 dBm to +23 dBm {1250 nm to 1610 nm)

(imput sensitivity)
-77dBm te +23 dBm (950 nm to 1250 nm, 1610 nm to
L1700 nm)

-55 dBm to +23 dBm {600 nm to 950 nm)

Accuracy (¥1,%3) +0.4 dB or less (1550 nm)
Flatness (*1) *0.2 dB or less (1530 nm o 1610 nm)
Repeatability (*1,%3,%4} 10.02 dB or less (1530 nm to 1610 nm)
Polarization dependency 10.05 dB orless (1230 nm to 1610 nm)
(¥1,¥3)
Level Dynamic range (*1,*5) 50 dB (£100 pm level difference from peak wave-
length)

60 dB (1200 pm level difference from peak wave-
length)

67 dB (1400 pm level difference from peak wave-
length, High DR mode)

6-1
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Characteristics

Specification

Sweep Span

Full span from 0.2 nm and zero span

Sampling points

101, 201, 501, 1001, 2001, 5001, 10001

Measurement time

500 msec or less (10 nm span, Normal mode, 1550 nm,
501 points)

Pulse light measure- Peak hold mode
ment

Minimum Tight pulse width: 10 ns (Recormmended light
pulse with: 30 Lsec or more)

Pulse light repeatition frequency: 1 Hz or more

Gate time: 1ms to 10°s

External synchronization mode

Synchronization signal input level: 74 AC (Hi:3.5 V,
Lo:l.5V)
Syncrhronization signal pulse width: 10 ns or more.

Sync Low mode

Synchronization signal (Input): Positive logic
Minimum light pulse width: 10 ns (Recommended
light pulse with: 30 LLsec or more)

Sync Hi mode

Synchronization signal (Input): Leading edge Sam-
pling time: 0 to 1000 Psec

Processing function Memory function

Internal RAM: Measurement data; 15 or more screens
(Sampling points 501, battery backup)

Internal FD: 3.5-inch ZHD 1.44 MB with the MS-DOS
format

Display

Horizontal display in wavelengths or frequencies,
Superimpose display, Dual Screen display, curser dis-
play and Multi-Trace display (Up to 32 traces}

Operation/analysis

Auto peak search, auto peak center, auto reference,
spectrum analysis (threshould, envelope, RMS, Peak
RMS, Xnm level), notch width analysis {XdB width
and Xnm level), WDM signal analysis (wavelengths,
levels, ITU-T grids and SNRs of up to 256 channel),
optical amplifier NF analyzer function (up to 256 chan-
nel), normalization using the zooming function (LOSS/
TRANS), the peak power monitor function {with
trend-chart), and WDM monitor function and limit line
functien

Others

Calibration function for the built-in and external light
sources, calibration function for wavelength and level
offset, and labeling function

[nput/ Output [nput connector

FC type (standard), ST type. Sc type (Optional}

Input Fiber

9.5/125 \lm SM fiber (Master A grade connector is rec-
ommended.)

Return loss

35dB

Data output

GPIB standard, internal/external printer
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Characteristics

Specification

General specifica- Operation environment

tions

Temperature +10°C to +40°C, relative humidity 83%
or less (no condensation)

Shelf environment

Temperature -10°C to +30°C, relative humidity 90%
or less (no condensation)

Power supply 100 VAC 1o 120 VAC or 220 VAC to 240 VAC, 50/60
Hz, 200 VA or less

External dimension Approx. 424(W) x 221(H) x 500(D) mm

Mass 29 kg or less

Optional Built-in EE- | Center Wavelength

LED light source

Approx. 1550 nm

Power (*1)

-45 dBm/nm or more (at 1550 nm)

*1: With 23°C = 5°C

*2: With 10°C to 30°C

*3: With 100 pm resolution

#*4: | minute repeat sweep

*3: With wavelength 1523 nm (10 pm resolution)
*6: Calibrated using the effective bandwidth
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A1 Error Messages

Message

Description

LIGHT POWER IS TOO LOW

The light source power level of the used for calibration or align-
ment is too low.

LIGHT SOURCE ERROR

The light source used for calibration is inappropriate.

TOO LARGE ERROR

The light source wavelength used for calibration or alighment is
very different from the specified value.

DISK FORMATTING FAILED

The floppy disk cannot be formatted.

FLOPPY MEDIA TYPE[2DD/2ZHD]
ERROR

When formatting, a wrong floppy disk is inserted.

DISK FULL

There is no disk space to create a new file.

MEMORY FULL

There is no disk space to create a new file in the internal data
memaory.

DISK READ ERROR Cannot read data from the disk correctly.
DISK WRITE ERROR Cannot write data on the disk correctly.
ILLEGAL FILE NAME When writing data, an illegal file name was assigned.

CAN'T DELETE

The file in the disk cannot be deleted.

MEDTA NOT IN DRIVE

No disk is inserted in the drive.

TOO MANY FILES TO WRITE

The number of files exceeds the maximum value.

INTERVAL TIME IS TOO SHORT

Warning issued when the actual measurement could not be com-
pleted within the measurement interval set prior to starting the
peak power monitor or WDM monitor.

PEAK NOT FOUND

The peak of the waveform cannot be detected.

PRINTER ERROR (EXT. PRT)

Abmormal conditions are detected in the external printer cable, or
the printer is out of paper.

NO PRINTER PAPER (INT. PRT)

The built-in printer runs out of paper.

PRINTER HEAD UP (EXT. PRT)

The printer head is in the raised position.

PRINTER IS NOT READY The external printer cannot print.

PRINTER NOT RESPONDING The external printer does not respond to commands.

LIMIT FTILE NOT FOUND No limit line data was found in the tloppy disk.

PATTERN X NOT LOADED The specified limit line data has not been loaded into memory.
DIFFERENT MEAS MODE The mode for the limit line data does not match the current mea-

surement mode,

LIMIT LINE PATTERN NOT SELECTED

A Pass/Fail judgment was attempted when no lines were being
displayed.

MENT AREA

LIMIT LINE EXCEEDS MEASURE-

The specified limit line is exceeding the measurement range (dis-
played only when Warning is turned on).

LIMIT LINE SYNTAX ERROR

Syntax error in the limit line error
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Message Description
Caution, measurement data is initialized. Waming issued when a sweep incorrectly stopped during a
WDM monitor measurement.
AUTO ALIGNMENT COMPLETE Auto-alignment operation has been completed normally.
CALIBRATION COMPLETE Waveform calibration operation has been completed normally.

A.3 Example of a Spectrum Data File on a Floppy Disk

A file, which was saved onto a floppy disk (using the file name 1610_000.SPE, with the spectrum mode
turned on, the horizontal axis set to wavelength, and the vertical axis set to log), has the format shown below.
The contents of this file can be displayed using a text editor on an external personal computer, Tn addition,
this file can be loaded into Excel as a comma delimited text file

(1
(2)
3)
C))
5)
(6)
(N

(8)
)
{10)

(11

A-2

ADVANTEST, Q8384, B00, SPEC,

LAB, “He-Ne”, CLO, “2000/12/27”, “14:43:19”

CEN, 1.609798e-06, SPA, 1.000000e-(19. STA, 1.609298e-06, STO. 1.610298¢-006
AVG, 1,8WA, 1, SMT, 1, REF, 12.1, LS8C, 10.0, LIN, 0, , ., .,

FRQ. 0, SPT, 501. RES, 0.01, SWE, 0, MXH. (.. MNH, 0, PMO, 0. .

CLF, 0.000, CLS, 0.00, , . ,

PMX, 101, PIN, 0.5, WVL, 1.550000e-06, MIN, -2.000000e+02, MAX, -2.000000e+02, AVE, -
2.000000e+02

LI L I

WaveLength(nm}), Level{dBm)

1609.29800, -62.987
1609.30000, -62.862
1609.30200, -62.407
1609.30400, -62.646
1609.30600, -64.503
I
I
1610.29800, -63.565 (Number of sampling times)

Binary data
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A3 Example of a Spectrum Data File on a Floppy Disk

Items have the following meanings.

(1
@
3
4

3)

{6)
)
{8)
E))

Manufacturer, model name, software version and type of analysis data
Label and time
Center wavelength [m]. span wavelength [m], start wavelength [m] and stop wavelength [m]

Number of point averages, number of sweep averages, number of smoothing processes, REF
LEVEL, vertical scale, Linear/Log ON/OFF

Frequency mode ON/OFF, number of sampling processes, wavelength resolution, measurement
mode, MAX HOLD ON/OFF, MIN HOLD ON/OFF, PM ON/OFF (peak power monitor)

A offset and level offset
PM N-MAX, PM interval, PM wavelength, PM minimum, PM maximum and PM average
Empty

Displaying the measurement data

(1) Measurement data [nm], [dBm)]

When the horizontal axis is set to the frequency mode, FRQ is 1 and items (3) and (10} are as follows:
For (3). center frequency [Hz], span frequency [Hz]. start frequency [Hz| and stop frequency [Hz].
For (1), Measurement data [THz], [dBm]

When the vertical axis is set to the linear, LIN is 1 and item (10) (measurement data power level) is
changed to a power level [mW].

A-3






ONIMVYHA INITLNO TYNOISNINIA

il

H
el S . Y
R 38 =% &% W
R A e

FE T E e

Ww %ﬂ M Hheduf%lwor\““%w:lw

P B B B B P D
00

U

“JUITINTSUT 21 JO
2ourreadde o1 UT ATURYD B 2SNED URD pasn
suondo pur sponpoad w dudRIIp A,

JUSWINISUT ST
JO STOTSTIWITP [RILIA}X2 SMOYS FUImerp ST

NOLLAVD
Eﬁh“ﬁﬂj
e %
[Qrps ol
a3 )G
00 mmeiﬁﬁ;ﬁu
0adg 085 0o

_D_D_ﬁ_@.mma_
DDDDDDDD W_O

] = _ _ m ]

424

EXT-1






(28384 Optcal Spectrum Analyzer Operation Manual

ALPHABETICAL INDEX
[Symbol] LAB/D oo 3-6, 3-21
et eee et 39, 3-10, 2 3-7, 325
3-11, 3-12, 2000 i 3-14, 3-44
3-29, 331 201 o 3-14, 3-44
3-34. 3_37; 2dB/D i 3-6, 3-21
3.39. 3-40 2DDAT20K) oo 3-16, 3-48
b e 39, 310,  2HD(LAAM) oo 3-16, 3-48
3-11. 3-12, INDPEAK .. 3-13, 3-42
3.29. 3-31, B e 3-7, 3-25
3-34, 3-37, 3.5-inch floppy disk ..ooeeeciiivecrieenans 1-2
3_39; 340 3 e 3-7, 3-25
o 3-9, 3-10, G e 3-7, 3-25
3-11. 3-12 S e 3-7, 3-25
3_15? 3_173 00T oo 3-14, 3-44
3_29: 3_3]: SOT (o 3-14, 3-44
3-34, 3-37, SAB/D oo 3-6, 3-21
3-39, 3-40, B4 e 3-7, 3-25
3-45, 3-52 T s 3-7, 3-26
S et 39, 3-10. B 3-7, 3-25
3-11, 3-12. e s 3-7, 3-26
3-15, 3-17.
3-29, 3-31, [A]
3-34, 3370 ABORT oo aeeseserns 3.8, 3-26
3-39, 3-40, ABSOLUTE .o ovevevcrmnnennnnnnne 3-10, 3-34
3-45, 3-52 AbSOIE/TEIALIVE .....voveoeseeeeersr oo 3-10, 3-34
TA\T(0)1)C I 3-13, 3-42 Accessories 12
ADGLLIE oo T T 3.9, 3-40
AOFEFSET ..o voeesenees s 3-17, 3-51 ACPR (Adjacent Channel T eakage
R 3-10, 3-33 POWEr RALIO) oo 501
7\,1 ............................................................ 3'] 3 ACPR (Adja()ent Channel Leﬂkage
Al Key ..................................................... 3-42 Power Ratio) Measurement ... nnennnn. 234
A2 e 3-13 ACPR Output Data .......cooovoeeeeeerene. 591
A2 Key ..................................................... 3-42 ACTU&L ON/OFE .. 3_14’ 3.43
ADAPTIVE ..o 3-7, 3-23
[Numerics] ADDRESS DOWN ..o, 3-17, 3-50
00100 ceorereerooeeveees e sseeese e 37, 322 ADDRESS UP 3-17, 3-50
0.02000 cvorreveervereeveees e sesesesees s 37, 322 ADVANCE ..o 3-13
00501 evvoeveovivteesse s nsseesses s 3-7, 3-22 ADVANCE K&y oo 3-41
0.1AB/D oot 3-6, 3-21 ARZNMENT oo 2-24
O.L0M v eevee s e esneeens 37, 322 APPLICATION oo 3-9
0.2dB/D .ooocvoveeree st 3-6, 3-21 APPLICATION Key ..o 3-28
0210 oo 37, 322 ASE Converted NBW oo 3-10, 3-11,
0.50B/D oo 3-6, 3-21 3-32, 3-36
OSTMN oo 3.7, 3-22 ASE FAtliNg oo 39, 3-10,
(0] 5153 T 3-7, 3-25 3-11, 3-30,
TOODT i ssessense s, 3-14, 3-44 3-31, 3-35
L1003 O 3-14, 3-44 ASENBW s 3-10, 3-11,
LOL e 3-14, 3-44 3-32, 3-36
TA%1:7)0 TS 3-6, 3-21 AUTO 3-8
L1 e 3-7, 3-26 AUTO ALIGNMENT ..o 3-17, 3-51
L6 e 3-7, 3-25 AUTOKeY oo 3-26
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Alphabetical Index

AUTO ON/OFF ..o 3-14,
AUTO PASS/FAIL ON/OFF ................ 3-13,
AUTO PKC ON/OFF ..o, 3-6,
AUTO RELV ON/OFF ..o, 3-6,
AUTO TRACON/OFF ..., 3-14,
Auto-Panning and
Auto-Zooming Functions ... 53-22
Averaging Functions .......ccccceevveniennne, 5-2
AVG e 3-7
AVG KEY ooroeeeeereeeooeeeeeeeeseenee e 3-25
[B]
Backup Memory ..., 2-64
Basic Operation ...........cocevveeeeeeicieiienne, 2-12
BEEP ON/OFF ..o 3-16,
DILTOAP cveeieicee et 3-16,
BUZZET e 3-16,
[C]
CAL e 3-17
CAL KeY ceieeicreee e 3-51
CAL A (EXL) oo 3-17,
CAL A (TNL) e 3-17,
Calculating Isolation .......ccccoviccecinnns 5-14
Calculating the Half-height Width and
the Notch Width ..o 5-3
Calculating Various Bands .................... 3-12
Calibratlon ...o.oooveveeieeeeeeeeeeeeeee e 1-13,
CENTER oo 3-6
CENTER Key ..o 318
Cleaning ...c.oovovvveveieeieieeeeie e 1-10
Cleaning, Storing and Transporting
the Q8384 Optical Spectrum Analyzer ... 1-10
CLEAR LINE ...cocccoiiiiiiiciie it 3-17,
CLOCK (i 3-16,
CLOSE oot 3-9,
3-11,
3-29,
3-34,
3-39.
COLOL i 3-16,
COMMAND:ESC/P ..o, 3-16,
COMMAND:ESC/P RAS e 3-16,
COMMAND:HP PCL ..o, 3-16,
COMPRESS ON/OFF ..o, 3-16,
Connector Section ...........cccovrvrrnriierrion, 2-8
CONTROL oo 3-14
CONTROL K&y oo 3-43
COPY oot 3-17
COPY Ka¥ ivirivvvrirriivenrrisinesssrnessnsinnsins 3-50
CUR+MEAS1—SCURRENT ................. 3-8,
CUR-MEAST—CURRENT .................. 3-8,

1-2

3-44
3-41
3-18
3-20
3-43

3-49
3-48
3-49

2-26

3-52
3-48
3-10.
3-12.
3-31.
3-37,
3-40
3-48
3-47
3-47
3-47
3-48

3-27
3-27

CURRENT SELECT ..o 3-10,
Cursor Modes .....eveveveeeieieeeeeeeeeeecane, 5-23
CURSOR Section ......oocoovveviiiiieeeeen, 2-4
CURSOR SPAN ..o, 3-6,
CURSOR—CENTER ............ccocvvven. 3-6,
CURSOR—REFLEVEL ...................... 3-6,
[D]
data mode ..o 3-10,
DATA OUT Section .....ccceeocvvveeereeiieeenn 2-7
DATA Section ....cccceeeeeeeeeeeeee s 2-5
DAY o 3-16,
Defaults Configuration Values ............... 3-53
DELAY e 3-7,
DELETE ..o, 3-15,
DELETE ALL ..o 3-14,
DELETE CHAR ......cccoooivieeiiieea 3-17,
DELETE CURRENT ......ccoocviiiinne. 3-14,
DEVICE ..o, 3-16
AEVICE e 3-9,
Device Clear Function .........ccveeiieinnn, 433
DEVICE K&y ..ovoeeiiiiiaciiniie e 3-47
Device Triggering Function .................... 4-33
DEB-LD ittt 5-18
AIB-1d i 3-11,
DEB-LD Output Data ..........cooceenvenirnes 5-18
DIRECTORY ....coooviiiviiiieiini e 3-16,
DISPLAY MONI/SPEC ........cocoeeevinn 3-10,
DISPLAY ON/COFF ....cccoeoiviiiiiieeniin, 3-16,
DISPLAY Section ....cvveiviiviiniinieeniennnens 2-6
DUAL ON/OFF .......coviieviieininieenines 3-14,
[E]
EDGE RISE/FALL ...cooocvviiiiiiiiiiiiiieinn, 3-7,
ENTER ..ottt 3-15,
3-45,
Entering Label Data ......ccoocvveiiciiniennnns 2-61
ENVELOPE .......cc.c.ooviiviiiiiiiiiiiiiiieis 3-9,
5-4
Environmental Conditions ........ccceevrvvvnen, 1-4
Example Programs .....cccooovveiinnennennes 4-50
EXECUTE ........ooooi i 3-16,
3-47,
EXIT .o 3-15,
3-46
EXTEKEY USAP ..o 3-16,
EXTERNAL PRINTER ...........ccoovvvennnnnn 3-16,
eXternal Printer ...o.ooovvervecinvorrsinrerineeineans 3-16,
[F]
Fan filter e 1-2
FC connector ....oooccevieiviviii e 1-2

3-36

3-19
3-18
3-20

3-33

3-49

3-24
3-45
3-43
3-52
3-43

3-37

3-39

3-47
3-33
3-48

3-43

3-17,
3-51
3-45,

3-48
3-47
3-47
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FEED ..o 3-17
FEED KV oo 3-50
Flter A oo 39, 3-30
Filter Tt oo 5-17
FIIEr TIE oo 3-11, 3-39
Filter Tilt Qutput Data .......cooeeveeieenne 3-17
FUtng Span .........cocoevivverieceeeeeie e 3-9, 3-10,
3-11, 3-30,
3-32
Fitting span ..., 3-35
FlOPPY oo 3-16, 3-47
FLOPPY DISK ..o 3-16, 3-47
Floppy DisK ..ottt 2-63
FOIMAL (vvvivii e 3-16, 3-47
FP-LD e 5-18
EP-Ld e 3-11, 3-39
FP-LD Output Data .....oocveierien e 5-18
FrontPanel ........ccooeeeiiiiin 2-1
FULL SPAN oo, 3-6, 3-19
FUNCTION Section .....ccceeeervveiinnninennnne. 2-3
Functional Description ..........ocoeveevvernrnnes 3-18
[G]
GAIN o 5-10
GAINENE ..o 5-8
GATETIME ..o, 3-7, 3-24
GPIB Command Codes ......cccoevvvvvrecinnnnn. 4-30
GPIB Command Index ........cccoeeveeennnn. 4-1
GP-IB Section ....cccccceeeeeeiie e 2-7
Graph All Data ..o 3-11, 3-34
GRAPH X TIME/CH .....coocoov v 3-10, 3-33
GRID CH Spacing ..c.ooeveevveneriencnecenns 3-10, 3-11,
3-12, 3-32,
3-35, 3-37,
3-40
GRID ON/OFF ...coovviicinrririneevereevnsinnr e 3-14, 3-43
GRID Ref Frequency «oooovvvvvvveeccinninnnins 3-10, 3-11,
3-12, 3-32,
3-35, 3-37,
3-40
[H]
Half Band Threshold ......ccocceevviiiiiiininennn, 3-11, 3-37
Hard Copy .o 2-60
HEADER ON/OFF ..o 3-17, 3-50
HIDYNAMICT ... 3-7, 3-23
HIDYNAMIC2 ... 3-7, 3-23
HI-SENST ooiiiivveeeierrsineesreeinsinn e 37, 323
HI-SENS2 oooiiriirvreierrsinee s essnsinns e 37, 323
HOUR v ine s ssinsnns e 3-16, 3-49

Alphabetical Index

[1]
INITTAL Lo 3-10, 3-34
INSERT SPACE .......cooovovicmmviiniicnns 3-17, 3-52
INSTR PRESET ... 3-17
INSTR PRESET Key .oovvvcvvirirvreeecinn, 3-50
Interface Functions ..., 4-5
INTERNAL PRINTER ...ccovvieiiieeee, 3-16, 3-47
INTERVAL TIME ...ccccoceniiiiinniecene, 3-13, 3-41
INTRODUCTION oo, 1-1
Isolation Pass ........ccccoeveviiiiiiiiiiiiieic, 3-11, 3-38
Is0lation Stop ...cooeeeiiie e 3-11, 3-38
ITU GRID Lot 3-10, 3-31
[K]
K e 3-8, 3-28
Kr(RMS) oo 3-8, 3-28
[L]
L1 ittt 3-13
LIEKeY i 3-42
L2 i 3-13
L2EeY i 3-43
LABEL ...coovimiiivciiiccccnnn s 3-17
LABEL Key oo 3-52
LCD Display Section ..........cccocvmeenrenneas 2-2
LD Performance Analysis ........ccoovrviinens 5-18
LED ..o 5-20
T8d oo 3-11, 3-40
LED Output Data ....ccccvvveceiirrrrvneeeeiennn, 5-20
LEFT PEAK ... 3-13, 3-42
LEVEL ..o 3-8, 3-10,
3-29, 3-33
Level Lower Lmt ..., 3-11, 3-35
LEVEL OFFSET ..o, 3-17, 3-51
LEVEL SCALE ..o, 3-6
LEVEL SCALE Key ..cocooviinieiineecene, 3-21
Level Upper Lmt oo 3-11, 3-35
Light amplifier Characteristic Analysis .. 2-37
Light source used for calibration ............ 1-2
Light Spectrum Measurement ................. 2-14
Bmit INe .coovveeeccceceene e 3-13, 3-41
Limit Line Data ....ccccovvmminccirenieene 5-24
Limited-life Part ... 1-2
LIST ALL ON/OFF ..., 3-10, 3-32
List of Settings ...ocooovveveveiicieeiiereeeeenees 3-53
LOAD PATTERN FILES ................... 3-13, 3-41
LOCAL e 3-17
LOCAL Ke¥ oo 3-50
LOSS e 3-8, 3-27
LVL SCALE LIN/LOG ...ccocevvinvvnnee, 3-6, 3-21
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Alphabetical Index

[M]
Manual ASE Level .ooooevnvivverviinninnnnnn 3-9, 3-10,
3-11, 3-30,
3-32, 3-35
Masked Span ......cceceerriivvrieiear e 39, 3-10,
3-11, 3-30,
3-31, 3-35
MAX HOLD ON/OFF ..o 3-6, 3-20
MAX HOLD—CURRENT .................. 3-6, 3-20
MEASURE Section ..........cccccoeevvvvieeenne. 2-4
Measurement Modes .........ccooooeeeieeeinnne. 5-1
Measurement Times ......ccocoevvvevevevevenenn... 3-11, 3-34
Measuring the Transmission-wavelength
(or Loss-wavelength) Characteristics ..... 2-29
MenuIndex ......cocoeiiiiiiiiee s 3-1
MenuMap ... 3-6
MENU OUT ON/OFF ..o 3-16, 3-47
Method ..o 39, 3-30
MIN HOLD ON/OFF ... 3-6, 3-20
MIN HOLD—CURRENT ..........cc......... 3-6, 3-20
MINUTE ..o 3-16, 3-49
MODE SNG/WDM ... 39, 3-29
MODE:COLOR ... 3-16, 3-48
MODE:GRAY .o 3-16, 3-47,
3-48
MODE:MONO ... 3-16, 3-48
MODEMONOL ..o 3-16, 3-47
MODE:MONOS .. 3-16, 3-47
MONTH oo 3-16, 3-48
MULTIPEAK ..o 3-10, 3-31
UL TEPACE vt 3-14, 3-43
[N]
TTATTIE ©oeveeiee e e et eeeene e 3-15, 3-45
NAME CLEAR ... 3-15, 3-45
NEXT oo 3-14, 3-43
NEXTPAGE ... 39, 3-10,
3-11, 3-29,
3-31, 3-34,
3-38
NE et 5-10
NE K et 39, 3.30
NE Select i 3-9, 3.30
NOMINAL ..o 3-10, 3-34
Nominal Level ..o 3-11, 3-35
Nominal SNR ..o 3-11, 3-35
NORMAL ..o 3-7, 3-13,
3-23, 3-42
NORMALIZE LOSS/TRANS ................ 3-8
NORMALIZE LOSS/TRANS Key ........ 3-27
Notch Width s 5-6
notch width ..o 3-9, 3-29

Notes on Using

the Optical Spectrum Analyzer ............. 5-31
[O]
O-DPE e 3-11,
OFF e 3-9,
3-11,
3-13,
3-29,
3-33,
3-38,
3-40,
3-42,
ON/OFF e, 3-13
ON/OFF Key oo 3-42
Operating Environment .............ccoooevennee 1-4
Operating Menus and Entering Data ...... 2-12
OPERATION ..o, 2-1
Operation Principle .....oooooivieiieieee 5-28
OPLATTIP oo 3-9,
Optical BPF Analysis ...cooovviiiiiiine, 5-12
Optical Fibers Suitable for
the optical spectrum analyzer ................. 5-31
OpPHOn .ot 1-2
Output Data ..ot 5-16
Outputting Data ..o, 2-66
Overview of GPIB .....ccoovvvvcciiien 4-4
[P]
Panel Description .......ccoooeeeeeviereeneenns 2-1
PATAMEBEET oot 3-7,
3-10,
3-12,
3-28,
3-31,
3-37,
3-40
Pass Band Threshold ..........coooveviviiiiennn, 3-11,
PASS/FAIL ..o 3-13,
Pass/Fail Enable ......cccooveviiiciiiies 3-11,
pattern select ... 3-13,
PATTERN-1 . 3-16,
PATTERNL ..o 3-13,
PATTERN-2Z ... 3-16,
PATTERN2 ... 3-13,
PATTERN-3 . 3-186,
PATTERN3 .. 3-13,
PATTERN-4 ... 3-186,
PATTERN4 ... 3-13,
PATTERN-5 ..o 3-186,
PATTERNS ..o, 3-13,
Peak EXcursion ..........cccccococeeiiiiieiciiinn, 3-9,

3-37

3-10,
3-12,
3-14,
3-31.
3-36.
3-39,
3-41.
3-43

3-29

3-9,

3-11,
3-23,
3-29,
3-34,
3-39,

3-37
3-41
3-35
3-41
3-48
3-41
3-48
3-41
3-48
3-41
3-48
3-41
3-48
3-41
3-10,
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3-11, 3-12,
3-30, 3-32,
3-35, 3-39
PEAK NORMALIZE ..o 3-8, 3-27
Peak Power Monitor Measurement ......... 2-21
peak power-mon ...........ceenieininnn. 3-13, 3-41
PEAK RMS .o 39, 3-28
Peak RMS ... 5-5
PEAK THRESHOLD ........c.cccoivvvviiiiiins 5-3
PEAK TO PEAK ..cooooviiiiiiiiiiiiiiiiiciiiis 3-13, 3-42
PEAK—CENTER. ........oooociiiiiiiiiiiiiiiiiiins 3-6, 3-18
PEAK—REF LEVEL ..........cccovovvviiiiiins 3-6, 3-20
PEAK-THRESHOLD .......ccccccoivnviiiiiinns 3-9, 3.28
PInLoss i 3-9, 3-30
[POINL AVETAZBE cvvveerreereeeeereree s secsecnee e 3-7. 3-25
Pout Loss i 3-9, 3-31
POWER .....ooooii e 3-13, 3-42
Power Cable .....ovviee e 1-7
Powercable oo 1-2
Power FUSe oo 1-6
Power fUSE ..o 1-2
Power Monitor Measurement ................. 2-22
Power Requiremants .......ccoeeveveernvrinenrene. 1-5
POWER Switch/Floppy Disk
Drive SeCtion .....oovvvviieceeiee e 2-8
PRESET ..o eressnnssesiins 3-17, 3-30
PREV oot 3-14, 3-43
PREVIOUS PAGE ..., 3-9, 3-10,
3-11, 3-29,
3-31, 3-34,
3-38
Print paper ....oocceeeev e 1-2
PLLET oo e 3-16, 3-47
Product Overview .......ooocoveeeveveveeeeenenenn, 1-1
Program Code ..o 4-6
PULSE oo 3-7. 3-23
[Q]
QUIET ON/OFF ......ooooiiiieeiieeeieee, 3-16, 3-49
[R]
Reading Data oo, 2-65
RearPanel ..o 2-11
RECALL ..o 3-15, 3-46
RECALL K&y .vvvvvvvcieirieiinvreniseannrnes 3-46
RECALL MEAS T .oiiiiiiiiririininr i 3-15, 3-46
RECALL MEAS 2 .iiiiririininrieiins 3-15, 3-46
RECALL MEAS 3 o 3-15, 3-46
recall meas data ..ooovvvvvveccvee e 3-15, 3-46
RECALL MEM/FDD ...ococvvevevevcineerernns 3-15, 3-46
RECALL OFFSET ON/OFF .................. 3-17, 3-51
RECALL REF DATA ..o, 3-15, 3-46

Alphabetical Index

RECOVER ..o 3-15,
REFLEVEL ....ccociniiiiciciiiieeeceee, 3-6
REFLEVEL K&V .o 3-20
REFERENCE ..o 3-1,
3-33
RELATIVE ..o 3-10,
REMOTE CONTROL ..., 4-1
REPEAT .ot 3-8
REPEAT Key oo 3-26
Replacing and Cleaning
the Optical-Connector Adapter of Q8384 1-11
RESOLUTION ...covviciiiiiirinieinncecie e, 3-7
RESOLUTION Key ..cococervnimieiinniecieiena, 3-22
RIGHT PEAK .....coocviniiccccnnninn 3-13,
Ripple Select .o 3-11,
RMS o 3-9,
5-4
[S]
S.IMPOSE ON/OFF ..., 3-14,
Sample Programs for Setting or
Reading Measurement Conditions .......... 4-50
SAMPLING POINT .....ccooceviinieiiiiinas 3-13,
SAMPLling point .......ccooceevieiiincieiiec 3-14,
SAVE it 3-15,
SAVEKeY oo 345
SAVEMEAS 1 . 3-8,
3-27,
SAVEMEAS 2 i 3-15,
SAVEMEAS 3 . 3-9,
3-31,
save meas data ... 3-15,
SAVEMEM/FDD ..o 3-15,
SAVEPin—REF DATA ..o, 3-9,
SAVEREFDATA ..o 3-8,
3-27,
Saving DAt .oovciivrvriiereineeeerre e s 2-64
Saving or Reading Data ........cccceevvernnnnnn 2-63
SC coNNEctor .oooovviieeee e 1-2
SCALE oot 3-10,
Screen ANNOTALIoN .....ccvvveeeceecieenieeie 2-9
Search Area Pass .....c...ooooveeeviiiiiiieeeie, 3-11,
Search Area StOP oo 3-11,
Secondary Diffracted Light .................... 5-31
SEleCt OULPUL vt 3-16,
Selecting Color Patterns on the Screen ... 2-62
SELF TEST ..o 3-17,
Setting Date/Time ...ccoovveriecciniene 2-62
Setting the print PAPET ..o.eeveeeceerreeerreene 1-9
SHIFT X e 3-13,
Shift XIY o 3-13,
SHIFT Y e, 3-13,
SHOW PARAM ON/OFF ................... 3-13,

3-45

3-10,

3-3

3-42
3-37
3-28,

3-43

3-41
3-44
3-45

3-15,
3-45
3-45
3-15,
3-45
3-45
3-45
3-31
3-15,
3-45

3-33

3-37
3-38

3-47
3-50
3-41
3-41

3-41
3-41
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Alphabetical Index

Signal Power Mode ... 3-10, 3-32
SINGLE . 3-8
SINGLE K&V ooviiiiiiiii e, 3-26
SIMOOING ..o 3-7, 3-25
SNR 3-10, 3-31,
3-33, 5-8
SNR Lower LIt .oooeeeoeeeeeeeeeeeeeee 3-11, 3-35
SPAN oottt aenae 3-6, 3-19
SPAN Key ..ot 3-19
SPE DIV ittt criiecii et sreinie 5-11
SPECIFICATIONS ....oovciiciiecireiieinies 6-1
spectral width ..o 39, 328
ST COMNECOr woviivriiviiieiiiecrreeeieaeinie s 1-2
Standard ACCESSOIIES ..vvvvveeinniierrrreisiains 1-2
START v recvcccnn s 3-6, 3-8,
3-19, 3-26
Start Wavelength .....ooocoovvvvennn i 3-11, 3-39
State Changes According
t0 the Commands ....coovvvciecinniinnieciinin 4-34
Status Byte ..o 4-35
Std Wavelength ..o 3-11, 3-38
STOP oo 3-6, 3-8,
3-19
Stop Band Threshold ....o.ooovvvveeicininnns 3-11, 3-37
STOP KEY vvvirivivvrinviiienrisineesernesnsinneins 3-26
Stop Wavelength .......ooovvevvvrviiinnrininnns 3-11, 3-39
SEOTING it 1-10
Stray Light ..o 5-31
SWEEP AVETHZE 1euveeeeerrireieenneesseeesiinnenans 3-7, 3-25
SWEEP MODE ....ccoooovviieeiieeeeeee 3-7
SWEEP MODE Key ..o, 3-23
SYNCHULOW oo, 3-7, 323
System Checkout ..o 1-8
[T]
Talker FOrmats .....occoovvvvvervecivvennnsverreenns 4-7
TBL CONT TIME/CH ..o 3-10, 3-33
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the sofiware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred Lo as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
(2} You may not copy, modify, or change, all or any part of, the SOFTWARE without permission from
Advantest.

(3) Youmay nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. (2) For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set f{orth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and 1in its sole
and absolute discretion, either {a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party {other than Advanlest or its agenls);

(c) use of the Product under operating conditions or environimenls different than those specified in the
Operation Manual or recommended by Advantest, including, without limitation, (i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than software,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (1) provided by Purchaser or {i1) provided by
a third party at the request or direction of Purchaser or due lo specificalions or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

{h) any negligen!t act or omission of the Purchaser or any third parly other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT,

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantest's mainlenance agreement provides the Purchaser on-sile and off-sile maintenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last 2 maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advaniest office listed at the end of this Operation Manual or Advantest 's sales
Tepresentatives.

Some of the components and parts of this Producl have a limited operaling life {(such as, eleclrical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibilily that the Product will not perform properly. Additionally, if
the operating life of 4 component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest office listed at the end of this
Operation Manual or Advantest's sales representatlives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7071
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Gffice:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlest (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +65-6274-4035

Advantest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBic 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

JAIDVANTEST

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Maruncuchi Center Building, 1-6-2 Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





