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No. ESI00
Safety Summary

To ensure thorough understanding of all functions and to ensure 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 10 incorrect or inappropriate use of this instrument.

Tf the equipment is used in a manner not specified by Advantest, the protection provided by the equipment may
be impaired.
* Warning Labels
Warning labels arc applicd Lo Advanltest products in locations where specific dangers exist. Pay
careful attention to these labels during handling. Do not remove or tear these labels. If you have

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

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

DANGER: Indicales an imminently hazardous situation which will resull 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 to property including the product,

* Basic Precautions

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

ry.

+ Usc a power cable raled lor the voltage in question. Be sure however Lo use a power cable

conforming to safety standards of your nation when using a product overseas,
*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then

insert the plug as [ar as it will go.

*  When removing the plug [rom the electrical oudet, [irst turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. 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
requircments of the instrument.

« Connect the power cable to a power outlet that is connected to a protected ground terminal,
Grounding will be defeated if you use an extension cord which does not include a protected
ground terminal.

* Be sure 10 usc [uses rated lor the vollage in question.

+ Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
50, 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 venlilation outlets, do not stick or drop metal or casily [lammable ob-
Jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.,

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

+ Caution Symbols Used Within this Manual

Symbols indicating ilems requiring caution which arc used in this manual are shown below (o-
gether with their meaning.

DANGER: Tndicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicalcs an ilem relating (o possible damage 1o the product or instrument or relat-
ing to a restriction on operation.

* Safety Marks on the Product

The following safety marks can be found on Advantest products.

&: ATTENTION - Refer to manual.
@ 1 Prolective ground (carth) terminal.
? : DANGER - High vollage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

Salcty-2

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

Replace the parts listed below belore their expected lifespan has expired 1o maintain the perlor-
mance and function of the instrument.

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

Each product may usc parts with limited life.
For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Lile

Part name Life
Unil power supply 5 years
Fan motor 5 years
Electrolylic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 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 unil is perlormed with the memory disk turning at a
high speed. Tt is a very delicate process.

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

An arca away [rom shock or vibralions.

An area free from moisture, 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 life 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 surc disposc of them properly with abiding by the
state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium}

(4) Other
Liems possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Salely-4

An area free from corrosive gas

An area away from direct sunlight

A dust-free area
An area tree from vibrations

Altitude of up to 2000 m

Direct sunlight

C Corrosive

=RCY

o e e P P P e P P

Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 cenlimeters or more
must be kept around the air vents.

The instrument must be used in a hor-
izontal position.

Front.

A cooling fan, which prevents the in-
ternal temperature from rising, is
cquipped with the instrument.

The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Fromt

This instrument should be stored in a horizontal
position.

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

-Ensure the instrument is stable,
-Pay special altention not o 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 vollage (over-vellage) category 11 delined by IEC60364-4-443

Pollution Degrec 2




Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable

type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option numbcr)
PSE: Japan 125 Val7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 fo) Angled: AD1412
Malerial Salcly Law
UL: United States of America 125 Vat7 A Straight:  A01403
Black (Option 95)
' CSA: Canada 2men) Angled: AQ1413
CEE: Europe 250 Val6 A Straight: ~ A01404
DEMKQO:; Denmark Gray (Option 96)
NEMKO: Norway 2m (610) Angled: ADl414
VDE: Germany
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKQ:  Finland
SEMEKQ: Sweden
SEV: Swilzerland 250 Val6 A Straight: ~ A01405
Gray (Option 97)
2m (610) Angled: ADI1415
SAA: Australia, New Zcaland 250 Valg A Straight:  A01406
Gray {Option 98)
@ @ 2 m (6 fo) Angled: -
BS: United Kingdom 250V at6 A Straight:  AD1407
Black {Option 99)
B2U= 2m (6 ) Angled:  A01417
L ]
O
CCC:China 250 vVall0A Straight:  A114009
Black {Option 94)
2m (6 ft) Angled: Al14109
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1.1

1.2

1. INTRODUCTION

INTRODUCTION

This chapter describes the contents of this manual to help the user get the most out of the manual.

About this Manual

This manual is a performance test guide for the Q7761 optical network analyzer.

The manual describes the procedure which is used to check whether the Q7761 Optical Network Analyzer
performs according to its specifications,

This manual does not contain detailed descriptions of the operating methods and functions of the (37761 opti-
cal network analyzer. For information on the operating methods and functions, refer to the user's guide.

Contents of each chapter are as follows:

Chapter 1, “INTRODUCTION"” Describes the manual, instruments and informa-
tion required to calibrate the Q7761 to help the
user get the most out of the manual.

Chapter 2, “PERFORMANCE VERIFICA- Describes the performance test items and perfor-

TION™ mance test procedures of the Q7761. Perfor-
mance test record sheets are provided in this
chapter.

Chapter 3, “SPECIFICATIONS”™ Describes the specifications of the Q7761.

Required Instruments

Table 2-2 shows the instruments, which are required for the performance verification of the Q7761.

The instruments, which are required in all tests, are listed. Instruments which are required for individual tests
are also listed in each test. If the user's instruments meet the specifications described in Table 2-2, the instru-
ments can be used instead of the recommended models,

1-1
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1.3 Performance Verification Period

1.3

14

Performance Verification Period

It is recommended that the performance is verified once a year to check whether the optical analyzer meets
its specifications.

Performance Verification Record Sheets

The performance verification record sheets are provided at the end of Chapter 2 for users to record values,
which are measured in each performance veritication test.

The performance verification record sheets feature the test specitications and acceptable values.
Copy the sheets, enter all the test results, and keep the sheets as calibration test records.

These records can be used to trace gradual changes of the test results if using the instruments over a long
period of time,
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1.5

1.6

1.5 Conventions of Notation Used in This Document

Conventions of Notation Used in This Document

In this document, panel keys, on-screen buttons and menus are represented by the following symbols:

On-panel hard keys

On-screen System menus

[Sample]

On-screen function buttons

{Sample}

Omn-screen soft menu bar

Represents an on-panel hard key labeled “Sample.”
Example: | START || STOP |

Represents an on-screen menu, tab, button or dialog box that is labeled
“Sample” and that is selected or executed when touched.
Example: [File] menu, [Normal] tab, [Option] button

Represents an on-screen function button labeled “Sample.”
Example: {FREQ} button, {SWEEP} button

Sample Represents an on-screen tunction button labeled **Sample.”

€y,

Example: key

On-screen system menu key operation

[File]—[Save As...]

Sequential key operation

{FREQ},

Toggle key operation

Indicates a touch on the [File] menu followed by a choice of [Save
As...].

Indicates a touch on the {FREQ} button followed by a touch on the

Indicates a touch on the . key to tum on the

AMarker,

Trademarks and Registered Trademarks

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

¢ Other product and company names referenced herein are trademarks or registered trademarks of their

respective owners.
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1.7 Other Manuals Pertaining to This Instrument

1.7  Other Manuals Pertaining to This Instrument

Available manuals pertaining to this instrument include:

*

User's Guide (Part Code: {EQ7761/U}, English)

Contains information prerequisite to using the Q7761 Optical Network Analyzer, ranging from setup to
basic operation, applied measurement, functionality, specitications, and maintenance.

Programming Guide (Part Code: {EQ7761/P}, English)

Covers programming information to use the 37761 Optical Network Analyzer to automate measure-
ment sequences, including a remote control overview, SCPI command references, and sample applica-
tion programs.

Performance Test Guide (Part Code: {EQ7761/T}, English, this manual)

Covers information necessary to verify the performance of the Q7761 Optical Network Analyzer, in-
cluding performance test procedures and specifications.
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2. PERFORMANCE VERIFICATION

2. PERFORMANCE VERIFICATION

2.1 Overview

2.1.1 Before Starting

This chapter describes the performance verification procedure in order of the items listed in Table 2-1.

Table 2-1  Performance Verification List

Test No. Test item
221 Absolute Wavelength Accuracy
222 Dynamic Range (POWER Measurement Mode)
223 Dynamic Range (Dispersion Measurement Mode)
2.2.4 Linearity (POWER Measurement Mode)
2.2.5 Linearity (Dispersion Measurement Mode)
226 Polarization Dependency (POWER Measurement Mode)
227 Polarization Dependency (Dispersion Measurement Mode)
228 OPTICAL SIGNAL OUTPUT Output Power Measurement
2.2.9 WAVELENGTH MONITOR QUTPUT Output Power Measurement
2.2.10 Internal Light Source Output Verification
2.2.11 Relative Group Delay Time (RGD) Accuracy
2.2.12 Wavelength Dispersion Measurement Accuracy
2.2.13 Polarization Mode Dispersion Measurement Accuracy
2.2.14 Fiber Length Measurement Repeatability

2.1.2 Required Instruments

Table 2-2 shows a list of required instruments.
Instruments, which are required in all tests, are listed.
Instruments, which are required for individual tests, are listed in each test.

If the user's instruments meet the specifications described in Table 2-2, these instruments can be used
instead of the recommended models.
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2.1.2 Required Instruments

1. Test environment and conditions
Before the performance verification is conducted, the following conditions must be satisfied.
* A warm-up of 2 hours or more at an ambient temperature of 15°C to 35°C is performed.
*  Automatic calibration is performed.
2. Required measurement instruments
Table 2-2 shows the list of instruments, which are required in all tests.
Instruments which are required for individual tests are listed in each test.
It the user's instruments meet the specifications described in the table, these instruments can be used
instead of the recommended models.
3. Performance verification period

Tt is recommended that the performance is veritied once a year to check whether the optical network
analyzer meets its specifications.

4,  Performance verification sheets

Performance verification sheets are included at the end of this chapter for users to record the results
of each performance verification test.

When conducting performance verification, it is recommended that copies of the sheets are used to
record the test results and kept as records.

Table 2-2  Required Tnstruments List

Instrument Specification Recommended Model | Qty.
Multi Wavelength Meter | Absolute Accuracy <+2 pm Q8331 1
Advantest
Wavelength Meter Absolute Accuracy <H0.3 pm WA-1650 1
Burleigh
Optical Attenuator Accuracy <30.1 dB HAZ2 1
Repeatability <#0.01 dB IDS Uniphase
Polarization Controller | PDL <10.05dB 11896A 1
Option022 FC Angled Connector | Agilent
Optical Power Meter Accuracy <+.5% Q8221, Q82208 1
Advantest
Optical Spectrum Absolute Wavelength Accuracy < 20 pm QB384 1
Analyzer Level Accuracy <+0.4 dB Advantest
PMD Emulator Absolute Accuracy <=+)1ps PE3 1
Relative Accuracy < (0.02 ps+59% of PMD) | JDS Uniphase
PMD Standard Material |PMD Accuracy <+0.003 ps OFCR-100-0.5 1
Okinawa Photonics
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2.2 Performance Verification Procedure

2.2 Performance Verification Procedure

This section describes the performance verification procedure in order of the items listed in Table 2-1.

2.2.1 Absolute Wavelength Accuracy

[Overview]

This section describes how to verify the absolute wavelength accuracy of this instrument.

After a 2-hour warm-up, the set wavelength of the OPTICAL SIGNAL QUTPUT output is checked by
measuring with a calibrated wavelength meter,

[Specification]

Absolute wavelength accuracy: <+9 pm

|Required instruments|

Itemn Quantity Recommended model
Wavelength meter 1 WA-1650
EXFO Burleigh

PC 1

Optical fiber cord 1 FC/SPC-FC/SPC
GP-IB cable 1

| Connection|
Q7761

PC

Wavelength meter

P ' -L Optical tiber O

Figure 2-1  When Checking Absolute Wavelength Accuracy
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2.2.1 Absolute Wavelength Accuracy

[ Test procedure|

Connect “WAVELENGH MONITOR OUTPUT” on the front panel of this instru-
ment to the optical input connector of the wavelength meter by using the optical
fiber.

Connect the GP-1B connector of this instrument to the PC.

Preset this instrument.

Operation: [Special|—|Preset...],

Set the span to 0 nin.
Operation: {HOME}, ¢

[} [FT)

Set the center wavelength to 1525 nm.

Operation: {HOME},

MHENH!

Carry out measurement with SINGLE.
Operation: | SINGLE

Calculate the difference between the wavelength of the optical output measured
with the wavelength meter and the wavelength read by the personal computer
with GPIB, and enter it into the corresponding column on the performance veri-
fication sheet. The GP-1B command that reads the wavelength inside this instru-
ment by the personal computer is “:SOURce:WAVelength: VERification?”.

Repeat procedures 3 to 7, setting the center wavelength of procedure 5 to 1535
nm, 1545 nm, 1555 nm, 1565 nm, 1575 nm, 1585 nm, 1595 nm, 1605 nm, 1615
nm and 1625 nm, respectively.
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222

2.2.2 Dynamic Range (POWER Measurement Mode)

Dynamic Range (POWER Measurement Mode)

[Overview]

This section describes how to verify the dynamic range in the POWER measurement mode of this instru-

ment,

[Specitications]

Item

Specification Condition

Dynamic range
(POWER measurement mode)

TESTPORT 1 |=58dB Sensitivity:High
TESTPORT 2 |=58 dB

[Required instruments]

Itermn Quantity Recommended model

FC/APC-FC/APC master fiber 1 A180001

[Connection figure]

Q7761

Master Fiber
FC/APC-FCIAPC !

Figure 2-2  Connection for Dynamic Range (POWER Measurement Mode) Test

| Test procedure |

NAL OUTPUT” with “TEST PORT 17, using the master fiber.

Preset this instrument.

Operation: [Special]—[Preset...],

Set the number of measurement points to 1001.

Operation: {HOME?},
ENT

Connect equipment as shown in Figure 2-2. First, connect the “OPTICAL S1G-

[1]-[0].[0].[1}
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2.2.2 Dynamic Range (POWER Measurement Mode)

2-6

10.

11.

12.
13.

14.

15.

16.

17.

Set the start wavelength to 1525 nm.
Operation: {HOME}, ¢

[1}[51. 21 (51

Set the stop wavelength to 1623 nm.
Operation: {HOME}, & :

[1[51 2} [5]. 57

Set the waveform display port to Port 1.
Operation: {HOME},

(1}

Set the waveform display mode to the magnitude (logarithm) mode.

Operation: {HOME},

Set the measurement mode to the Power mode.

Operation: {HOME}, ]

Set the sensitivity to “Middle”.
Operation: {HOME}, ]

Carry out measurement with SINGLE.

Operation: | SINGLE

After completing sweep, execule normalization.

Operation: {HOME}

(ON)
Disconnect the master fiber connected to TEST PORT 1 of this instrument.

Set the sensitivity to “High”.
Operation: {HOME},

Carry out measurement with SINGLE.

Operation: | SINGLE

After the measurerient is completed, read the maximum value of the vertical axis
displayed on the upper left of the screen and enter the value into the correspond-
ing column on the performance verification sheet.

Connect the “OPTICAL SIGNAL OUTPUT” with “TEST PORT 27, using the
disconnected master fiber.

Repeat steps 2 to 15, reading i} 1y in step 6 as P
instep 11 as iR fand “TEST PORT 17 in step 12 as

.......... ), p
EST PORT 2"
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223

2.2.3 Dynamic Range (Dispersion Measurement Mode)

Dynamic Range (Dispersion Measurement Mode)

[Overview]

This section describes how to verity the dynamic range in the dispersion measurement modes of this instru-

ment,

[Specitications]

Item

Specification

Condition

Dynamic range
(Dispersion measurement mode)

TEST PORT 1

>43 dB

Sensitivity:High

fm: 100 MHz

fm:500 MHz

fm:1 GHz

fm:1.5 GHz

fm:2 GHz

fm:2.5 GHz

TEST PORT 2

=43 dB

Sensitivity;High

fm:100 MHz

fm:500 MHz

fm:1 GHz

fm:1.5 GHz

fm:2 GHz

fm:2.5 GHz

Required instruments|

Item

Quantity

Recommended model

FC/APC-FC/APC master fiber

1

A180001

| Connection figure|

Q7761

Master Fiber
FC/APC-FC/APC

i
L
—d4

i
fina"

i
zoc=
hw

1
[]
-

Figure 2-3  Connection for Dynamic Range (Dispersion Mode) Test
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2.2.3 Dynamic Range (Dispersion Measurement Mode)

2-8

[ Test procedure|

9,

10.

11.

12.

13.

14.

15.

Connect equipment as shown in Figure 2-3. First, connect the “OPTICAL SIG-
NAL QUTPUT” with “TEST PORT 17, using the master tiber,

Preset this instrument.

Operation: [Special] -[Preset...],

Set the number of measurement points to 1001.

Operation: {HOME}, ‘]
ENT

[} [0} [0 [1].

Set the start wavelength to 1525 nm.
Operation: {HOME}, ¢

[ EEHE

Set the stop wavelength to 1625 nm.
Operation: {HOME?, /i ;

Set the waveform display port to Port 1.
Operation: {HOME}, i

Set the waveform display mode to the magnitude (logarithm) mode.
Operation: {HOME}, :

Set the measurement mode to the CD mode.
Operation: {HOMEY}, 1 )

Set the modulation tfrequency to 100 MHz,
Operation: {HOME},

Set the sensitivity to “Middle”.
Operation: {HOME}, - M

Carry out measurement with SINGLE,
Operation: | SINGLE

After completing sweep, execute normalization.

HOME

Operation:
(ON)
Disconnect the master fiber from TEST PORT 1,

Set the sensitivity to “High™.
Operation: {HOME}, :M:

Carry out measurement with SINGLE.

Operation: | SINGLE
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224

16.

17.

18.

19.

20,

21,

22,

2.2.4 Linearity (POWER Measurement Mode)

Set the smoothing width to 1 nm.

Operation: {HOME}

Set the smoothing function to ON.
Operation: {HOME}

[1]

ON)
After the measurement is completed, read the maximum value of the vertical axis
displayed on the upper left of the screen and enter the value into the correspond-
ing column on the performance verification sheet.

Connect the master fiber disconnected in step 13 with “TEST PORT 17 again.

Repeat steps 2 to 19, reading the modulation frequency of step 9 as 500 MHz, 1
GHz, 1.5 GHz, 2 GHz and 2.5 GHz, respectively.

Connect the “OPTICAL SIGNAL OUTPUT” with “TEST PORT 27, using the
disconnected master fiber,

(2), “TEST

(1) in step 5 as | :
in step 12 as

*in step 13 and 19 as TEST PORT 2” and §

Linearity (POWER Measurement Mode)

[Overview]

This section describes how to verify the linearity of the magnitude characteristic in the POWER measure-
ment made of this instrument.

[Specitications]

Ttem Specification Condition
Magnitude characteristic TESTPORT 1 |<=0.15dB [Relative level
linearity 0to-38dB
(POWER measurement mode) <10.45 dB | Relative level
-38to -48 dB
TEST PORT 2 | <+(.15 dB | Relative level
010 -38dB
<=#0.45 dB |Relative level
-38to -48 dB
[Required instruments]
Item Quantity Recommended model
Variable optical attenuator 1 HA2
FC/APC-FC/APC optical fiber 1
FC/APC-FC/SPC optical fiber 2

2-9
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2.2.4 Linearity (POWER Measurement Mode)

[Connection figure |

Q7761

Hge{
R
N
@)
o

I

H

[l

!
_———f

1
1l

-

Master Fiber ? [ﬁl 9

FCIAPC-FCIAPC

Figure 2-4  Connection-1 for Magnitude Characteristic Linearity
(POWER Measurement Mode) Test

i E
Q7761 e
= Eg
L Hme.
O il
= ;
[3[F-EF[3
R
T ! b
1 = h
I
ik
1 00
FC/APC-FC/SPC GELE FC/APC-FC/SPC
Fiber = = Fiber
Programmable
Optical Attenuator

Figure 2-5 Connection-2 for Magnitude Characteristic Linearity
(POWER Measurement Mode) Test

[Test procedure]

1. As shown in Figure 2-4, connect the “OPTICAL SIGNAL OUTPUT™ of this
instrument with “TEST PORT 17, using the FC/APC-FC/APC optical fiber.

2. Preset this instrument.

2-10
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10.

1.

14.

15.

2.2.4 Linearity (POWER Measurement Mode)

Set the center wavelength to 1550 nm.

Operation: {HOME}, i1

(1] 51 (51 [0}

Set the span to O nm.

Operation: {HOME}, G

- [0] [M/n]

Set the waveform display port to Port 1,
Operation: {HOME}

Set the waveform display mode to the magnitude (logarithm) mode.

Operation: {HOME}

Set the measurement mode to the Power mode.

Operation: {HOME}, : M

Set the number of measurement points to 11.

Operation: {HOME}

Set the sensitivity to “High”.
Operation: {HOME}

Carry out measurement with SINGLE.

Operation: | SINGLE

After the measurement is completed, read the maximum value of the vertical axis
displayed on the upper left of the screen and set the value obtained with the fol-
lowing formula as the level otfset value of the magnitude. Atter the setting, use
the waveform traced on (0 dB as the reference.

Formula: Level offset value = Measured maximum value % (-1) [dB]

Operation: {HOME}
value in dB, [EN1 |

Input the level offset

. As shown in Figure 2-5, connect the "OPTICAL SIGNAL OUTPUT” of this

instrument with the INPUT port of the variable optical attenuator, using the FC/
APC-FC/SPC optical fiber, and the OUTPUT port of the variable optical attenu-
ator with “TEST PORT 1" of this instrument, using another FC/APC-FC/SPC
optical fiber.

. Preset the variable optical attenuator, and make settings as tollows:

Attenuation: 0 dB
A 1550 nm

Carry out measurement with SINGLE.

Operation: | SINGLE

After the measurement is completed, read the maximum value (£ 0 dB) of the
vertical axis displayed on the upper left of the screen and set the value obtained
with the following formula as the variable optical attenuator value.

Formula: Variable optical attenuator set value = Measured maximum value (< ()
+5 |dB|
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2.2.4 Linearity (POWER Measurement Mode)

2-12

16.

17.

18.

19.

Carry out measurement with SINGLE.

Operation: | SINGLE

After the measurement is completed, execute Auto Scale and read the average
value of the waveform using the cursor, referring to Figure 2-6. Enter the
obtained value info the corresponding column on the performance verification

sheet as the “*deducting 5 dB trom the reference value™.
Operation 1: {HOME} [5].[0] [ENT],
“ (ON), Y1

(2), Turn the knob

The average value is the8
center of the vertical axis of
the measured wavetform, |

Figure 2-6 Reading Average Value of Magnitude Characteristic Linearity
{POWER Measurement Mode)

Repeat steps 16 and 17, adding 5 dB to the value of step 15 to obtain the set value
for the variable optical attenuator. In this case, the measured value is obtained as
the “deducting 10 dB from the reference value”. Repeat steps 16 and 17 until the
value reaches the “deducting 48 dB from the reference value”.

Repeat steps 1 to 18, reading “TEST PORT 1" of steps 1 to 18 as “TEST PORT
(1) of step S as :




Q7761 Performance Test Guide

2.2.5 Linearity (Dispersion Measurement Mode)

225 Linearity (Dispersion Measurement Mode)

[Overview]

This section describes how to verify the linearity of the magnitude characteristic in the dispersion mea-
surement mode of this instrument,

[Specitications]
Item Specification Condition
Magnitude characteristic TESTPORT 1 |££(.15dB [Relative level
linearity 0to-23dB
(Dispersicn measurement mode) <1025 dB | Relative level
-23 to -28 dB
TESTPORT 2 |<=£0.15dB [Relative level
0to-23dB
<+0.25 dB |Relative level
-23t0 -28 dB
[Required instruments]
Item Quantity Recomimended model
Variable optical attenuator 1 HA?2
FC/APC-FC/APC optical fiber 1
FC/APC-FC/SPC optical fiber 2
| Connection figure|

Q7761

TTIrrnnern
Vo o RERAC B 7

.5. N

36336

gy ==
Master Fiber E
FCIAPC-FC/APC !

Figure 2-7  Connection-1 for Magnitude Characteristic Linearity
(Dispersion Measurement Mode) Test

=}
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2.2.5 Linearity (Dispersion Measurement Mode)

Q7761
i}
— =
FC/APC-FG/ISPC B toaoo @ FG/APC-FCISPC
Fiber = = Fiber
Programmable
Optical Attenuator ??

Figure 2-8  Connection-2 for Magnitude Characteristic Lingarity
(Dispersion Measurement Mode) Test

[Test procedure]

1. As shown in Figure 2-7, connect the “OPTICAL SIGNAL OUTPUT"™ of this
instrument with “TEST PORT 17, using the FC/APC-FC/APC optical fiber.

2. Preset this instrument.

Operation: [Special] -[Preset...],

3. Set the center wavelength to 1350 nm.

Operation: {HOME}, «

4. Set the span to 0 nm.
Operation: {HOME},

5. Set the waveform display port to Port 1.
Operation: {HOME}, {

6. Set the waveform display mode to the magnitude (logarithm) mode.

Operation: {HOME}, !

7. Set the measurement mode to the CD mode.

Operation: {HOME}, ‘M

8. Set the number of measurement points to 11.

Operation: {HOME}, ‘1

2-14
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10.

11.

12,

14.

16.

17.

18.

2.2.5 Linearity (Dispersion Measurement Mode)

Set the modulation frequency to 100 MHz.
Operation: {HOME}, &
Set the sensitivity to “High”.
Operation: {HOME}, ‘]

[11.[0]. [0]

Carry out measurement with SINGLE.
Operation: | SINGLE

After the measurement is completed, read the maximum value of the vertical axis
displayed on the upper left of the screen and set the value obtained with the fol-
lowing formula as the level otfset value of the magnitude. After the setting, use
the waveform traced on 0 dB as the reference.

Formula: Level offset value = Measured maximum value x (-1) [dB]

Operation: {HOME}, [Analysis
value in dB, [ENT

Input the level offset

. Then, as shown in Figure 2-8, connect the “OPTICAL SIGNAL OUTPUT” of

this instrument with the INPUT port of the variable optical attenuator, using the
FC/APC-FC/SPC optical fiber, and the OUTPUT port of the variable optical
attenuator with “TEST PORT 17 of this instrument, using another FC/APC-FC/
SPC optical fiber.

Preset the variable optical attenuator, and make settings as tollows:

Attenuation: 0 dB

A 1550 nm

. Carry out measurement with SINGLE.

Operation: | SINGLE

After the measurement is completed, read the maximum value (< () dB) of the
vertical axis displayed on the upper left of the screen and set the value obtained
with the following formula to the variable optical attenuator.

Formula: Variable optical attenuator set value = Measured maximum value (£ ()
+5 |dB]

Carry out measurement with SINGLE.
Operation: | SINGLE

After the measurement is completed, execute Auto Scale and read the average
value of the waveform, using the cursor and referring to Figure 2-9, Enter the
value into the corresponding column on the performance verification sheet as the
measurement value tor “deducting 5 dB from the reference value™.

Operation 1: {HOME}, [Scale], [5].[0] [ENT],

{ON),
(2), Tum the knob

Operation 2; {HOME]}, [Cursor]
(ON),

2-15
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2.2.6 Polarization Dependency (POWER Measurement Mode)

The average value is the
center ot the vertical axis of
sured wavetorm.

Figure 2-9 Reading Average Value of Magnitude Characteristic Linearity
{Dispersion Measurement Mode)

19. Repeat steps 17 and 18, adding 5 dB to the value of step 16 as the set value for
the variable optical attenuator. In this case, the measured value is obtained by
“deducting 10 dB from the reference value”. Repeat steps 17 and 18 until the
value reaches the value obtained by “deducting 28 dB from the reference value™.

20. Repeats
27, and

s 110 19, reading “TEST PORT 17 of steps 1 to 19 as “TEST PORT
2 (1) of step 5 as (2).

2.2.6 Polarization Dependency (POWER Measurement Mode)

[Overview|

This section describes how to verily the polarization dependency in the POWER measurement mode of
this instrument.

[Specifications|

Itermn Specification Condition

Polarization dependency TESTPORT 1 |<0.1dB
(POWER measurement mode) TEST PORT 2 |<0.1 dB

[Required instruments |

Ttem Quantity Recommended model
Polarization controller 1 11896A
FC/APC-FC/SPC optical fiber 2

2-16
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2.2.6 Polarization Dependency (POWER Measurement Mode)

| Connection figure |

Q7761

LT

FC/APC-FC/SPC . FC/APC-FC/SPC
Fiber , Fiber

] &G ——

@D el e |t

11896A

Figure 2-10  Connection for Polarization Dependency (POWER Measurement Mode) Test

[Test procedure]

1. Asshown in Figure 2-10), connect the “OPTICAL OUTPUT” of the polarization
controller with “TEST PORT 17 of this instrument, using the FC/APC-FC/SPC
optical fiber.

2. Set the polarization controller.

AUTO SCAN mode

SCAN RATE: Turn the knob on the right end of 11896A to “8”.

MEMQ  Set the polarization controller to output sufficient random polarization dur-
ing the SINGLE measurement. The SINGLE measurement takes approxi-
mately 10 seconds.

3,  Preset this instrument.

Operation: [Special]—[Preset...],

4. Set the center wavelength to 1550 nm.
Operation: {HOME}, ‘1

(11 (51 (51 [0}

3. Setthe span to 0 nm,
Operation: {HOME},

[0, (5]

2-17
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2.2.6 Polarization Dependency (POWER Measurement Mode)

2-18

9.

10.

11.

12.

Set the waveform display port to Port 1.
Operation: {HOME},

Set the waveform dlsplay mode to the magnitude (loganthm) mode.

Operation: {HOME}, &

Set the measurement mode to the Power mode.

Operation: {HOME}, @

Set the number of measurement points to 1001.
Operation: {HHOME}, /]
Set the sensitivity to “Middle”.
Operation: {HOME}, :M:

s [1].[0]. [0].[1]

Carry out measurement with SINGLE.
Operation: | SINGLE

After the measurement is completed, execute Auto Scale and read the maximum
and minimum values of the waveform, using the cursor. Enter the values into the
correspending columns on the performance verification sheet.

Operation 1: {HOME}, [5].[0] [ENT].

(ON},
ON), Search for the max-

Operation 2: {HOME}

Operation 3: {HOME},
murn value of the waveform by turning the knob

. Re eat steps 1 to 12, readmg “TEST PORT 1" of step 1 as *“TEST PORT 2", and

(Lyof step 6 as
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2.2.7 Polarization Dependency (Dispersion Measurement Mode)

227 Polarization Dependency (Dispersion Measurement Mode)

[Overview]

This section describes how to verify the polarization dependency in the dispersion measurement mode of
this instrument,

[Specitications]

Item Specification Condition

Polarization dependency TESTPORT 1 |£10.1dB
(Dispersion measurement mode) TEST PORT 2 | < +0.1 dB

[Required instruments]

Itermn Quantity Recommended model
Polarization controller 1 11896A
FC/APC-FC/SPC optical fiber 2
| Connection figure |
T 1]
Q7761 =

@.
-
of R

FC/APC-FC/SPC
Fiber

FC/APC-FC/SPC
Fiber

ezs s s © -~ E—
%@ -—————

11896A

- [QID[0]
o EEeoos

Figure 2-11 Connection tor Polarization Dependency (Dispersion Measurement Mode) Test

[Test procedure]

1. Asshown in Figure 2-11, connect the “OPTICAL OUTPUT” of the polarization
controller with “TEST PORT 17 of this instrument, using the FC/APC-FC/SPC
optical fiber.

2-19
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2.2.7 Polarizaticn Dependency (Dispersion Measurement Mode)

2-20

9,

10.

11.

12.

13.

14.

Set the polarization controller.
AUTO SCAN mode
SCAN RATE: Turn the knob on the right end of 11896A to 8",

Preset this instrument.

Operation: [Special] —»[Preset...], i

Set the center wavelength to 1550 nm.

Operation: {HOME}, ¢

Set the span to 0 nm.

Operation: {HOME},

Set the waveform display port to Port 1.
Operation: {HOME}, :

Set the waveform display mode to the magnitude (logarithm) mode.
Operation: {HOME},

Set the measurement mode to the CD mode.
Operation: {HOME}, “M:

Set the number of measurement points to 1001,
Operation: {HOME}, °N
Set the modulation frequency to 1 GHz.
Operation: {HOME}, '

- [1] [0].[0].[1]

Set the sensitivity to “Middle”.
Operation: {HOME},

Carry out measurement with SINGLE.
Operation: | SINGLE
After the measurement is completed, execute Auto Scale and read the maximum

and minimum values of the waveform, using the cursor. Enter the values into the
corresponding columns on the performance verification sheet.

Operation 1: {HOME , m, ,

(ON).3

Operation 3: {HOME]},
mum value of the wavetorm by turning the knob

Repeat steps 1 to 13, reading “TEST PORT 17 of step | as “TEST PORT 27, and
(1) of step 6 as E
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2.2.8 OPTICAL SIGNAL OUTPUT Qutput Power Measurement

OPTICAL SIGNAL OQUTPUT Output Power Measurement

[Overview]

This section describes how to verity the output power of the “OPTICAL SIGNAL OUTPUT” port of this

instrument,

[Specitications]

Item Specification Condition
Output power = -18 dBm
(OPTICAL SIGNAL OUTPUT)
[Required instruments]
Itermn Quantity Recommended model
Optical power meter 1 Q8221
Optical sensor 1 Q82208
FC/APC-FC/SPC optical fiber 1
[Connection figure]
Q7761
Q8221

Fiber

FC/APC-FC/SPC ?

Q82208

=7

Figure 2-12  Connection for OPTICAL SIGNAL QUTPUT Output Power Measurement

[Test procedure]

1. Initialize the power meter.

2. Connect equipment as shown in Figure 2-12.

3. Set the power meter.

Enter a measurement wavelength of 1550 nm.

4,  Preset this instrument.

Operation: [Special]—[Preset...], O

2-21



7761 Performance Test Guide

229 WAVELENGTH MONITOR QUTPUT Output Power Measurement

5. Set the center wavelength to 1550 nm.

Operation: {HOME}, A

[T} (5} [5} [0]. 7]

6. Set the span to O nm.
Operation: {HOME}, &

[0]. [Mn]

7. Set the measurement mode to the CD mode.
Operation: {HOME}, :M:

8. Set the number of measurement points to 11.

Operation: {HOME}, ‘M

9. Set the modulation frequency to 1 GHz,
Operation: {HOME}, &

[1].[G/]

10. Set the sensitivity to “Middle”,
Operation: {HOME}, ‘]

11. Carry out measurement with SINGLE.
Operation: | SINGLE

12, After the measurement is completed, enter the measured value of the optical
power meter into the comresponding column on the performance verification
sheet.

2.2.9 WAVELENGTH MONITOR OUTPUT Output Power Measurement

[Overview]

This section describes how to verify the output power of the “WAVELENGTH MONITOR OUTPUT” of
this instrument.

[Specifications|
Ttem Specification Condition
Output power >-25dBm
(WAVELENGTH MONITOR OUTPUT)

[Required instruments]

Item Quantity Recommended model
Optical power meter 1 Q8221
Optical sensor 1 Q82208
FC/APC-FC/SPC optical tiber 1

2-22
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| Connection figure |

Q7761

2.2.9 WAVELENGTH MONITOR OUTPUT Output Power Measurement

Q8221
Q82208

Fiber

FC/APC-FCISPC ?

Figure 2-13  Connection for WAVELENGTH MONITOR QUTPUT Qutput Power Measurement

[Test procedure]

10.

Initialize the power meter.
Connect equipment as shown in Figure 2-13.

Set the power meter.

Enter the measured wavelength (center wavelength of step 5).

Preset this instrument.

Operation: [Special]—[Preset...], ©

Set the center wavelength to 1550 nm.

Operation: {HOME},

1.5 5 @
Set the span to 0 nm.

Operation: {HOME}, Ceénter/§) an, [0]

Set the measurement mode to the CD mode.

Operation: {HOME}

Set the number of measurement points to 11,

Operation: {HOME},

(1. [} E5T)

Set the modulation frequency to 1 GHz.
Operation: {HOME}, &

1 ]

Set the sensitivity to “Middle™.
Operation: {HOME}, M
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2.2.10 Internal Light Source Output Verification

11. Carry out measurement with SINGLE.

Operation: | SINGLE

12. After the measurement is completed, enter the measured value of the optical
power meter info the corresponding column on the performance verification

sheet.

2.2.10 Internal Light Source Output Verification

[Overview|

This section describes how to verify the output power of the built-in internal light source of this instrument.
[Specifications]
Optical power of -21 dBm or more must be output at 1540 nm +2 nm.

[Required instruments]

Item Quantity Recommended model
Optical spectrum analyzer 1 Q8384
FC/APC-FC/SPC optical fiber 1
[Connection figure |
T— T
Q7761 =
= !;-
e 4 Q8384
\ ) = =
. L3852 0
ElEk
S 5B
‘ FiTeaan
S5—= 08D

FC/APC-FC/SPC ? ?
Fiber

Figure 2-14 Connection for Internal Light Source Output Verification
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| Test procedure |

10.

1.

12.

2.2.10 Internal Light Source OQutput Verification

Initialize the optical spectrum analyzer.

Set the optical spectrum analyzer.

Center: 1540 nm
Span: 20 nm
Wavelength resolution: 100 pm
Scale: 5 dB/div
Reference level: 0dB

Connect equipment as shown in Figure 2-14.

Preset this instrument.

Set the center wavelength to 1573 nm.

Operation: {HOME}

Set the span to 0 nm.

Operation: {HOME}

-[0]

Set the measurement mode to the CD mode.

Operation: {HOME},

Set the number of measurement points to 11,

Operation: {HOME}, :M:

Set the modulation frequency to 1 GHz.
Operation: {HOME}, ‘M '

[1].[GTp]

Set the sensitivity to “Middle™.
Operation: {HOME}, &

Set the drift compensation function to ON.

e

Operation: {HOME}
“Diffe

Carry out measurement with SINGLE.

Operation: | SINGLE

. After the measurement is completed, execute a peak search with the optical spec-

trum analyzer.

. Enter the measured values of the peak wavelength and optical power measured

with the spectrum analyzer into the corresponding columns on the performance
verification sheet.

2-25
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2.2.11 Relative Group Delay Time (RGD) Accuracy

2.2.11

2-26

Relative Group Delay Time (RGD) Accuracy

[Overview]

This section describes how to verify the relative group delay time (RGD) accuracy.

[Specifications|

Relative group delay time (RGD) accuracy:

[Required instruments]

< +0.015%/fm (< +0.06 ps, relative level O to -8 dB. 2.5 GHz)

< 20.048%/tm (< 2£0.192 ps, relative level -8 to -13 dB, 2.5 GHz)
< ). 15%/tm (£ 20.6 ps, relative level -13 to -18 dB, 2.5 GHz)

< H0.48%/fm (< +1.92 ps, relative level -18 to -23 dB, 2.5 GHz)
< *1.5%/tm (= 6 ps, relative level -23 to -28 dB, 2.5 GHz)

Item

Quantity Recommended model

PMD emulator

1 PE3
JDS Uniphase

Polarization controller

1 11896A Agilent

Variable optical attenuator 1 HA2
JDS Uniphase
Optical power meter 1 Q8221, Q82208
Advantest
FC/APC-FC/APC optical fiber 2
FC/APC-FC/SPC optical fiber 2
[Connection figure]
Q7761
= Optical
i AL Y attenuator
—_1 .
Polarization PMD
— | controller [ | emulator [

Figure 2-15 Connection tor Relative Group Delay Time Accuracy Test
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| Test procedure |

10.

12.

2.2.11 Relative Group Delay Time (RGD) Accuracy

Connect equipment as shown in Figure 2-15.

Preset this instrument.

Operation: | Special|—[Preset...],

Set the center wavelength to 1550 nm.

Operation: {HOME}, /€

[ [51[5].[0] [Min]

Set the span to 1 nm.

Operation: {HOME}

[T, (521

Set the number of measurement points to 101,
Operation: {HOME}
Set the measurement sensitivity to HIGH.
Operation: {HOME}

Set the measurement mode to the CD mode.
Operation: {HOME},

Set the modulation frequency to 2.5 GHz.
Operation: {HOME}, ‘M M

BinlElEn

Set the waveform display port to Port 1.
Operation: {HOME} P

Set the waveform display mode to the Mag display mode.
Operation: {HOME}

. Press the PMD emulator “eo” button (the lamp turns on).

The output light power of the PMD emulator is measured by the optical power
meter. Adjust the polarization controller so that the value of the optical power
meter is at least -30 dB less than the value before the PMD emulator “=<”” button
was pressed.

MEMO  The optical path of the PMD emulator delay line side is intercepted by press-
ing the oo button. Adjust the polarization controller fo maximize the optical
input of the PMD emulator delay line side.

. Press the PMD emulator “eo” button (the lamp turns oft).

. Carry out measurement with SINGLE.

Operation: | SINGLE

. Set the optical attenuator so that the measured Mag value (relative level) is equal

to -8 dB.

2-27
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2.2.11 Relative Group Delay Time (RGD) Accuracy

2-28

16.

17.

18.

19.

20.
21,

22,

23,

24,

Set the waveform display mode to the GD mode.
Operation: {HOME},

Carry out measurement with SINGLE.

Operation: | SINGLE

Save the group delay measurement data in the reference memory.

Operation: {HOME},

Set the reference trace 1 to ON.

Operation: {HOME},

Set the defined PMD value to the PMD emulator.

Carry out measurement with SINGLE.
Operation: | SINGLE

Compare the measured Group Delay waveform with the reference trace wave-
form, and read the relative group delay time (the vertical axis difference between
2 measured value). Enter the values into the corresponding column on the perfor-
mance verification sheet.

Repeat steps 17 to 22, adding 5 dB to the value in step 15 to obtain the set value
for the optical attenuator. In this case, the measured value is obtained by “*-13 dB
of relative level”. Repeat this procedure until the relative level reaches -28 dB.

Disconnect the fiber, which is connected to “TEST PORT 17 as shown in the con-
nection figure, and connect it to “TEST PORT 27. Repeat steps 2 to 23, reading

(1)in step 9 as
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2.2.12

2.2.12 Wavelength Dispersion Measurement Accuracy

Wavelength Dispersion Measurement Accuracy

[Overview]

This section describes how to verify the wavelength dispersion measurement accuracy.

| Specitfications|

Wavelength dispersion: < Relative group delay time accuracy/Wavelength resolution £(1.5 pm/wave-

|Required instruments|

length resolution)% of CD

Itermn Quantity Recommended model
Standard dispersion fiber 1 OFCR-100
Okinawa Photonics
FC/APC-FC/SPC optical fiber 2
[Connection figure]
Q7761

TR

FC/APC-FC/SPC Fiber

Standard
optical fiber
DSF

ITc

FC/APC-FC/SPC Fiber

Figure 2-16  Connection for Wavelength Dispersion Measurement Accuracy Test

[Test procedure]

Connect equipment as shown in Figure 2-16.

Preset this instrument.

Operation: [Special]—[Preset...], QK

Set the center wavelength to 1575 nm,

Operation: {HOME}, &
sion wavelength of the st

[1].[5][7]. [5] (zero disper-

ard dispersion fiber),

and

Set the wavelength span to 100 nm.

Operation: {HOME}

[1}[0]. [0]
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2.2.12 Wavelength Dispersion Measurement Accuracy

2-30

10.

11.

12.

13.

14,

15.

Set the number of measurement points to 101.
Operation: {HOME}, -
Set the sensitivity to “HIGH”.
Operation: {HOME}, 1

Set the measurement mode to the CD.
Operation: {HOME}, - M

Set the modulation frequency to 2.5 GHz,
Operation: {HOME},

.5 [

Set the drift compensation function to ON.
Operation: {HO

Set the waveform display port to Port 1.
Operation: {HOME},

Set the waveform display mode to CD,
Operation: {HOME}, :

Carry out measurement with SINGLE,
Operation: | SINGLE

Set the fitting type to quadratic polynomial (Quadratic) and set the fitting func-
tion to ON,

Operation: {HOME}, /;

ON)

Read the dispersion value and enter it into the corresponding column on the per-
formance verification sheet.

Disconnect the fiber connected to “TEST PORT 17 in the connection figure and
connect the fiber to “TEST PORT 27, Repeat steps | to 14, reading “Port 17 of
step 10 as “Port 27, and {P
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2.2.13

2.2.13 Polarization Mode Dispersion Measurement Accuracy

Polarization Mode Dispersion Measurement Accuracy

[Overview]

This section describes how to verify the polarization mode dispersion measurement accuracy.

| Specitfications|
Wavelength dispersion: <=£0.1 ps £3% ot PMD

[Required instruments]

FC/APC-FC/SPC optical fiber

Item Quantity Recommended model
PMD standard 1 QFCR-100-0.3
Okinawa Photonics
FC/APC-FC/APC master fiber 1 A180001
2

[Connection figure]

Q7761

Master Fiber
FC/APC-FC/APC

Figure 2-17 Connection-1 for Polarization Mode Dispersion Measurement Accuracy Test
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2.2.13 Polarization Mode Dispersion Measurement Accuracy

Q7761
- ! i E‘?}
: ﬁ Adaptor PMD Standard
FC/APC-FC/SPC i teecpB oo \

Fiber ﬁ J

Figure 2-18 Connection-2 for Polarization Mode Dispersion Measurement Accuracy Test

[ Test procedure|

1. Connect equipment as shown in Figure 2-17.

2. Preset this instrument.

Operation: [Special]—|Preset...

3. Setthe center wavelength to 1550 nm.

Operation: {HOME}, &

Operation: {HOME}, :N
5. Set the wavelength span to 50 nm.
Operation: {HOME}, i

[51.[0]

6. Set the sensitivity to “MIDDLE”,
Operation: {HOME}, :M:

7. Set the measurement mode to the PMD mode.

Operation: {HOME}, ]

8. Set the modulation frequency to 2.5 GHz.
Operation: {HOME}, i

[ 5} [GPe]

9. Set the waveform display port to Port 1.
Operation: {HOME}, !
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10.

1.

2.2.13 Polarization Mode Dispersion Measurement Accuracy

Set the waveform display mode to the PMD mode.
Operation: {HOME}, &

Carry out PMD normalization of Port 1.
Operation: {HOME}

. After PMD normalization is completed, connect the PMD standard as shown in

Figure 2-18 and make this instrument carry out measurement with SINGLE.

Operation: | SINGLE

. Display the average value of the measurement data.

Operation: {HOME}, ‘Analy T

. Write the values displayed in "AVERAGE” in the appropriate fields on the per-

formance verification sheet.

. Disconnect the fiber connected to “TEST PORT 1” in the connection figure and

connect the fiber to “TEST PORT 27, Repeat steps 1 to 13
step 9 as “Port 27, an (1) of the operation as !
17 of step 11 as “Port 27,

reading “Port 17 of
(2), and “Port
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2.2.14 Fiber Length Measurement Repeatability

2.2.14

2-34

Fiber Length Measurement Repeatability

[Overview]

This section describes how to verify the fiber length measurement repeatability.

[Specifications|

Fiber length measurement repeatability: <0.02 m

[Required instruments]

Item Quantity Recommended model

Standard dispersion fiber 1 OFCR-100

Okinawa Photonics

FC/APC-FC/SPC optical fiber 2

[Connection figure |

Q7761

FC/APC-FC/SPC Fiber

Standard
optical fiber
DSF

Figure 2-19

[ Test procedure|

FC/APC-FC/SPC Fiber
Connection for Fiber Length Measurement Repeatability Test

Connect equipment as shown in Figure 2-19.

Preset this instrument.

Operation: [Special]—[Preset...],

Set the center wavelength to 1565 .

Operation: {HOME},

Set the sensitivity to “MIDDLE™,
Operation: {HOME},

Set the drift compensation function to OFF.
Operation: {HOME}, :
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2.2.14 Fiber Length Measurement Repeatability

Set the waveform display port to Port 1.
Operation: {HOME}, &

Carry out fiber measurement.

Operation: {HOME}

Repeat fiber measurement three times and enter the measured values into the cor-
responding columns on the performance verification sheet to check the measured
fiber length repeatability.
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2.3 Performance Verification Record Sheets

2.3 Performance Verification Record Sheets

2.3.1 Absolute Wavelength Accuracy
Item Set value Specification Measurement Pass/Fail
value
Absolute wavelength accuracy 1525 nm <15 pm
Absolute wavelength accuracy 1535 nm <+15 pm
Absolute wavelength accuracy 1545 nm < +15pm
Absolute wavelength accuracy 1555 <+15 pm
Absolute wavelength accuracy 1565 nm <+15 pm
Absolute wavelength accuracy 1575 nm <15 pm
Absolute wavelength accuracy 1585 nm <+15 pm
Absolute wavelength accuracy 1595 nm <*15 pm
Absolute wavelength accuracy 1605 mm <+15 pm
Absolute wavelength accuracy 1615 nm <+15 pm
Absolute wavelength accuracy 1625 nm < +15pm
23.2 Dynamic Range (POWER Measurement Mode)
Item Set value Specification Meas;llrs:wnt Pass/Fail
Dynamic range TESTPORT | [= 58 dB
(POWER measurement

TEST PORT 2 |= 58 dB

mode)
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2.3.3 Dynamic Range (Dispersion Measurement Mode)

233 Dynamic Range (Dispersion Measurement Mode)
o Measurement .
Item Set value Specification Pass/Fail
value
Dynamic range Sensitivity:High, fm:100 MHz [ TEST |=43dB
(Dispersion PORT 1

Sensitivity:High, fm:500 MHz

measurement mode)
Sensitivity:High, fin:1 GHz

Sensitivity:High, fm:1.5 GHz

Sensitivity:High, fm:2 GHz

Sensitivity:High, fm:2.5 GHz

Sensitivity:High, fm:100 MHz [ TEST |=43dB

Sensitivity:High, fm:500 MHz | PORT 2

Sensitivity;High, fm:1 GHz

Sensitivity:High, fm:1.5 GHz

Sensitivity:High, fin:2 GHz

Sensitivity:High, fm:2.5 GHz




7761 Performance Test Guide

2.3.4 Linearity (POWER Measurement Mode)

234 Linearity (POWER Measurement Mode)

Item Set value Specification

Measurement
value

Pass/Fail

Linearity Relative level TESTPORT 1 |<+0.15dB
(POWER measurement | -3 dB

mode) 210 dB
-15dB
-20dB
-25dB
-30 dB
-35dB
-38 dB

-43 dB <1045 dB
-48 dB

Relative level TEST PORT 2 |<20.15 dB
-5dB

-10dB
-15dB
-20 dB
-25dB
-30dB
-35dB
-38 dB

-43 dB <10.45 dB
-48 dB
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2.3.5 Linearity (Dispersion Measurement Mode)

235 Linearity (Dispersion Measurement Mode)
L Measurement .
Item Set value Specitication Pass/Fail
value
Linearity Relative level TEST PORT 1 |<+0.15 dB
(POWER measurement | -5 dB
mode) 10 dB
-15dB
-20 dB
-23 dB
-28 dB <+0.25dB
Relative level TEST PORT 2 |£10.15 dB
-5dB
-10 dB
-15dB
-20 dB
-23 dB
-28 dB <+0.25dB
2.3.6 Polarization Dependency (POWER Measurement Mode)
e Measurement .
Ttern Set value Specification Pass/Fail
value
Polarization dependency TEST PORT 1 |=+(.1 dB
(POWER measurement
mode) TEST PORT 2| <+0.1 dB
2.3.7 Polarization Dependency (Dispersion Measurement Mode)
e Measurement .
Ttemn Set value Specification Pass/Fail
value

Polarization dependency
(Dispersion
measurement mode)

TEST PORT 1 |<+0.1 dB

TEST PORT 2| =< +0.1 dB
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2.3.8 OPTICAL SIGNAL QUTPUT Output Power Measurement

2.3.8 OPTICAL SIGNAL OUTPUT Output Power Measurement

Measurement

Item Set value Specification Pass/Fail
value
OPTICAL SIGNAL 1550 nm >-18 dBm
OUTPUT output power

2.3.9 WAVELENGTH MONITOR OUTPUT Output Power Measurement

Item Set value Specification Measurement Pass/Fail
value
WAVELENGTH 1550 nm 2-25dBm
MONITOR OUTPUT
output power
2.3.10 Internal Light Source Output Verification
. Measurement .
Ttem Set value Specification Pass/Fail
value
Wavelength 1540 nm +2 nm

Optical output power

z-21 dBm
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2.3.11 Relative Group Delay Time (RGD) Accuracy

2.3.11 Relative Group Delay Time (RGD) Accuracy
e Measurement .
Item Set value Specitication Pass/Fail
value
Relative group delay Relative level | TEST PORT 1| 0.6 ps £0.06 ps
time {RGD) accuracy -8 dB, 0.6 ps
Relative level 2 ps £0.192 ps
-13dB, 2 ps
Relative level 6ps 0.6 ps
-18 dB, 6 ps
Relative level 20 ps £1.92 ps
-23.dB, 20 ps
Relative level 60 ps 16 ps
-28 dB, 60 ps
Relative level | TEST PORT 2 | (1.6 ps £0.06 ps
-8 dB, 0.6 ps
Relative level 2 ps £0.192 ps
-13dB, 2 ps
Relative level 6 ps 0.6 ps
-18 dB, 6 ps
Relative level 20 ps £1.92 ps
-23 dB, 20 ps
Relative level 60 ps £6 ps
-28 dB, 60 ps
2.3.12 Wavelength Dispersion Measurement Accuracy
. . Measurement .
Item Set value Specification Pass/Fail
value
Wavelength dispersion | Wavelength resolution | TEST PORT 1 | < RGD accuracy/

measurement accuracy | 100 pm 0.1 nm £1.5%
of CD
Wavelength resolution | TEST PORT 2 | < RGD accuracy/
100 pm 0.1 nm £1.5%
ol CD

241
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2.3.13 Polarization Mode Dispersion Measurement Accuracy

2.3.13

Polarization Mode Dispersion Measurement Accuracy

Item Set value Specitication Measurement Pass/Fail
value

Polarization mode Wavelength resolution | TEST PORT 1 (< 0.1 ps 3%
dispersion measurement | 100 pm of PMD
acedracy Wavelength resolution | TEST PORT 2 |< 0.1 ps £3%

100 pm of PMD
2.3.14 Fiber Length Measurement Repeatability

e Measurement .
Item Set value Specification Pass/Fail

value

The first fiber length measurement

The second fiber length measurement

The third fiber length measurement

Repeatability

<0.02m

2-42
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3. SPECIFICATIONS

3. SPECIFICATIONS

This chapter describes the specifications of this instrument.

The performance of this instrument is guaranteed when used under the following conditions unless noted spe-

cially.

+  The instrument is calibrated at regular calibration periods.

¢ The instrument has been warmed up for 2 hours or more after power is tumed on under the specified

environmental conditions.

*  Autocalibration has been performed.

The reference data is provided not to show you the guaranteed performance but to help you use this instru-
ment efticiently. The data contains the tollowing notations:

Specifications (spec.): Indicate the performance guaranteed by the product. The specifications are deter-
mined in consideration of possible irregularities of quality among individual
products, uncertainty at the time of calibration, and performance changes due to
environmental factors.

Typical value (typ.): Indicates the average performance of the product. Possible irregularities of qual-
ity among individual products, uncertainty at the time of calibration, and perfor-
mance changes due to environmental factors are not considered.

Nominal value (nom.): Indicates the general performance data of the product. Performance levels of the
product are not meant.

¥
—

Q7761 Performance Specifications

Performances *1

Ttem

Specifications

Measurement fungtions

Magnitude characteristics: TL

Group delay time characteristics: GI>

Chromatic dispersion characteristics: CD

Chromatic dispersion slope characteristics: CDS

Polarization mode dispersion characteristics: PMD

2nd order PMD characteristics

Polarization dependency loss characteristics: PDL

Fiber length

Measurement ports

Two optical input ports
The two ports can perform synchronous measurement of all
characteristics.
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3.1 Q7761 Performance Specifications

Item

Specifications

Dispersien char-
acteristics

Measurable wavelength range

1525 nm to 1625 nm

Relative accuracy of the wave-
length measurement *2

+1.5 pm

Absolute accuracy of the wave-
length measurement *3

15 pm (When an extemal wavelength meter is not used)
+1.5 pm (When Q8331 is used as an external wavelength

meter at the same time)

Wavelength set resolution

1 pm

Wavelength sweep range

Enable to set arbitrarily from 100 pm to 100 nm.

Maximum wavelength sweep
speed

20 nm/s

Magnitude char-
acteristics

Dynamic Power Mode

58 dB or more

range *4 %5 Fon Mode

43 dB or more

Linearity *3 | Power Mode

“6

+0.15 dB (Relative level: 0 dB to -38 dB)
10,45 dB (Relative level: -38 dB to -48 dB)

CD Mode

10.15 dB (Relative level: 0 dB to -23 dB)
+0.25 dB (Relative level: -23 dB to -28 dB)

Polarization dependency

+0.10 dB

Repeatability of connection/
disconnection *7

+0.10 dB

Optical power at optical output
port *8

-18 dBm or more

Optical power of optical moni-
tor for optical wavelength
meter *8

-25 dBm or more

Group delay time
characteristics

Maximum measurement time | 100 s

*9

Group delay tinie resolution 1fs

Relative group delay (RGD) -

) ; e~ Relarive level Accuracy (%) Ar 2,5 GH».

measurement accuracy *6 *10
0dBto-8dB +0.015%/fm +0.06 ps
-®dBtw-13 dB H0,048%/fm 0192 ps
-13dBto-18 dB +0.15%/fm 0.6 ps
-18 dB to -23 dB 0485 /m +1.92 ps
-23dB o -28 dB +1.5%/m 6 ps

Modulation frequency setting
range

10 MHz to 2.5 GHz
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3.1 Q7761 Performance Specifications

Chromatic disper-
sion (CD) charac-
teristics

Item Specifications
Maximum measurement range | 10 ps/nm
#Q
Measurement resolution 1 fs/nm

Measurement accuracy *6 *10

TR G} accuracy/wavelength resolution *(relative wave-
length accuracy/wavelength resolution) % of CD

Polarization mode | Maximum measurement range | 100 ps
disp emm,l (,PMD) Measurement resclution 11s
characteristics

Measurement accuracy *11 +0.10 ps =3% of PMD
2nd order PMD | Maximum measurement range | 1000 ps>
characteristics -

Measurement resolution 0.01 ps?
Polarization Maximum measurement range |3 dB

‘ l 58 -

dependency loss Measurement resolution 0.001 dB

(PDL) character-
istics

Fiber length mea-
surement

Measurement range

0.2 m to 10,000 km

Measurement resolution 0.01'm
Input range of refractive index | 1.0000 to 3.0000
Repeatability of measurement | (.02 m
*12
Fiber wavelength | Repeatability of zero-disper- | 0.015 nm

dispersion mea-
surement *13

sion wavelength measurement

Repeatability of dispersion
slope measurement (at the
zero-dispersion wavelength)

0.025 ps/nm?, 0.002 ps/nm*/km

Waveform approximation func-
tion

Linear approximation, quadratic polynomial, 3-term Sell-
meier expression, 5-term Sellmeier expression
Drift compensation measurement function

Drift compensa-
tion measurement
function *14

Real-time drift compensation
function

Polarization con-
trol function

Polarization extinction ratio

30 dB or more

Angular setting resolution

0.1°

Output function of linear polar-
ization at the optical connector
end of the outgoing port

When separately sold polarization reference accessory is
used at the same time
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3.1 Q7761 Performance Specifications

Item

Specifications

Data processing
function

Memory function

Data recording and reading

Display function

Optical frequency display, superimpose display

Operation/Analysis tunction

Averaging tunction, normalizing, smoothing, limit line
function, parts fitting function, report cutput function, and
ripple extraction

Optical input/out-
put port and stan-
dard optical
connector type
*15

Optical output port

1 port: FC/Angled PC

Optical input port

2 port: FC/Angled PC

Optical monitor output for
optical wavelength meter

1 port: FC/Super PC

External reference optical input

1 port: FC/Angled PC

Input/Output
interfaces

GP-1B

Compliant with TEEE-488.2, rear panel

Floppy drive

2 modes compatibility (DI¥720 kB and HI21.4 MB)

Printer port

Compliant with IEEE-1284-1994, rear panel

Keyboard P§/2 101/106 keyhoard, front panel

Display 12.1-inch SVGA TFT color ligquid crystal touch panel dis-
play

Mouse PS/2 mouse, front panel

LAN 10Base-T, protocol: TCP/IP, rear panel

USB Front panel

General specifica-
tions

Operating environment

Temperature range: 15°C to 35°C
Relative humidity: 80% or less (no condensation)

Storage environment

Temperature range: -20°C to +60°C
Relative humidity: 80% or less (no condensation)

Power source

Analysis unit: AC100 V-120 V, AC220 V-240 V, 50/60 Hz,
500 VA or less

OPT unit: AC100 V=120V, AC220 V-240 V, 50/60 Hz,
100 VA or less

Light source unit: AC100 V-120 Vv, AC220 V=240 V,

50/60 Hz, 300 VA or less

External dimensions

Analysis unit; Approx. 424 (W) x 266 (H) x 530 mm (D)
OPT unit: Approx. 424 (W) x 177 (H) X 530 mm (I}
Light source unit: Approx. 424 (W) x 132 (H) x 530 mm
(D)

Mass

Analysis unit: 33 kg or less
OPT unit: 19 kg or less
Light source unit; 26 kg or less

#1:
*7:
#3:

included.

3.4

At a constant temperature atter the 2-hour warm-up
10 pm of the wavelength resolution at Sensitivity=Middle
The external wavelength meter can be used only in the step measureinent. No zero span measurement is
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*4

*6:

7
*8:
#(

=10
*11:

*12;
*13;

*14:

*15:

3.1 Q7761 Performance Specifications

The difference between the amplitude level and noise level (average value) in the through measurement.
Sensitivity is set to High

The POWER mode is used to measure the amplitude.

The DC mode is used to measure CD, GD, and the amplitude characteristics at the same time.

The values in the CD mode are specitied at a fm of 2100 MHz.

The relative level is measured by using the amplitude level in the through measurement as the reference.
No group delay time fluctuation in the measured object is observed over time.

Sensitivity is set to High and the fm is 2100 MHz.

The FC/APC-FC/APC master optical fiber is connected and disconnected 10 times.

Wavelength is 1550 nm, at the average power

The modulation frequency is 10 MHz and the number of measurement points is 2401 or more.,

The real-time drift compensation function is not used.

The average value measured when PMD is <5 ps, the modulation frequency is 2.5 GHz, the wavelength res-
olution is 100 pm, the insertion loss is <8 dB, PDL is 0 dB , and Sensitivity is set to Middle.

The measurement is repeated three times by using a 12 km dispersion-shifted fiber.

Retractive index is 1.47

The real-time drift compensation function is set to ON,

The measurement is repeated ten times by using a 12 km dispersion-shifted fiber and the modulation fre-
quency is 2.5 GHz, the wavelength range is 1525 nm to 1625 nm, the number of measurement points is 501
(the wavelength resolution is 200 pm), Sensitivity is set to High, and the drift compensation function is
used. By fitting to a quadratic polynomial

When the internal reference light source is used, the device to be measured requires the pass hand in the
1540 nm £3.3 nm wavelength range.

The optical connector can be replaced easily by using an accessory which is sold separately.
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3.2 Accessories

3.2 Accessories

Table 3-1  Accessories
Accessory Name Part Code
FC/APC-FC/APC master optical fiber A180001
SC/APC-SC/APC master optical fiber A180002
FC/APC-FC/SPC master optical fiber A180003
Adapter tor SC connector output AT80004
FC/FC adapter (for APC) ALB0005
SC/SC adapter (for APC) A180006
FC/FC adapter A1BO007
FC/SC adapter A180008
Polarization reference module A180009
FC/APC-SC/SPC plug AlL80010

3-6
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3.3 Rack-Mount Kits

Rack-Mount Kits

Rack-Mount Kits:
A slide rail set A02615 is required when mounting onto TR16801 of our company's rack.
When mounting onto a rack of other company, the user needs to prepare an L angle set A02642 or a tray to
support this instrument.
Each unit (analysis, OPT, and light source) requires a slide rail set or an L angle set.
¢ Analysis unit:
EIA, with handle: A02714
JIS, with handle: A02715
EIA, without handle:  A02724
JIS, without handle: A02725

«  QOPT unit:
ETA, with handle: A02710
JIS, with handle: A02711

EIA, without handle:  A02720

JIS, without handle: A02721
= Light source unit:

ETA, with handle: A02708

JIS, with handle: A02709

EIA, without handle:  A02718

JIS, without handle: AQ2719
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3.4 Informaticn for the Safety of Laser Used in the Q7761

3.4 Information for the Safety of Laser Used in the Q7761

The laser source specified by this operation manual is classified according to IEC 60825-1 Am.2 2001. The
laser source complies with 21 CER 1040.10 and 1040.11 except for deviations pursuant to laser notice No.50,
July 26, 2001.

CLASS 1 LASER

PRODUCT

3-8
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware 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 to 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 {rom
Advantest.

(3) You may 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 forth 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 in 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 Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
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 sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications 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 negligent act or omission of the Purchaser or any third party 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 TQO 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.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a 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 Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical 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 possibility thal the Product will not perform properly. Additionally, if
the operating life of a 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 oftice listed at the end of this
Operation Manual or Advantest's sales representatives 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; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
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

Advanlesl (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +63-6274-4055

Advanlest 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
MiihldorfstraBe 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

ADVANTEST.

OFFICES

http://www.advantest.co.jp

ADVANTEST CORPORATION
Shin-Marunouchi Center Building, 1-6-2 Marunouchi, Chivoda-ku, Tokyo 100-0005, Japan
Phone: +81-3-3214-7500





