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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
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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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CAUTIONS ON USING THE Q7607

An optical amplifier can be equipped with the Q7607 as an option. When an optical amplifier is equipped, there is a
danger that a laser of power 1 mW or less will be emitted from the output port. To avoid injury caused by exposure
to laser. the operator should have a sufficient knowledge of laser. Information concerning lasers and relevant safety
precautions are described below.

1. Information for the Safety of Laser Used in the Q7607+0OPT10

Laser Type Semiconductor laser

Laser Class ITb: 21CFR 1040.10 (USA)
3A IEC 825+A1(Non-USA)

Permissible Output Power | | mW max

Beam Diameter 9 nwm
Numerical Aperture 0.1
Wavelength 1525 nm to 1630 nm

2. Laser Warning Labels

The following laser warning labels are used on this instrument.

AVOID EXPOSURE
LASER RADIATION
8 EMTTED
FROM THIS
APERTURE

Warning label on the front panel of the instrument

CLASS 3A LASER PRODUCT
IEC825-1:1987 ; ENGOS25-1: 1086

COMPUES WITH 75 CFR 0.0 AP B40.11

FDA standard TEC standard

Warning label on the top surface of the instrument

Figure 1 Warning labels for the class 3A laser
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CAUTIONS ON USING THE Q7607

3. CLASS 3A LASER PRODUCT Label

The Q7607+0PT10 is a class 3A laser product. Class 3A laser product labels are provided as a standard
ACCESSOTY,

Attach the appropriate stickers from the label sheet for the country of use (see below).

Attach a label written in the appropriate language on the top surface of the instrument at the location indicated

by “a” as shown in Figure 2. The lahels written in English are to be attached to the instrument when it is
shipped.

INTERMATIONAL LASER WARNING LABELS
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Top view

Figure 2 Where the CLASS 3A LASER PRODUCT Label is Affixed
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4. Warnings on the Laser

1

CAUTI

ONS ON USING THE Q7607

Never attempt to emit a laser beam when no fiber is connected to the OPTICAL OUTPUT connector on
the front panel,

EDFA key

Toggles the optical output
on or off.
(When OPT 10 is installed)

JEMRNTRET GTS07 OPT/CAL CHIRF TESTSET
AT

|/
D

P . . ! =
El—— w/— ™
— | = ©)
—E]
= o e ﬂ:a;f‘ﬂm
wo [ ] o [J El gﬂ-ﬂ=& F] -

L

S ———

OPTICAL GUTPUT Lit while the
CoOnnector

laser is emitted.

Never attempt to look into the OPTICAL OUTPUT connector to observe the emitted laser beam. While
the laser beam is emitted. never attempt to look into the optical fiber cord at the end, because an invisible
light is emitted. The invisible light may seriously damage your eyesight.

Never attempt to look into the OPTICAL QUTPUT connector or the end of optical fiber cord to observe
the emitted laser beam vsing an optical instrument. Your eyesight may be seriously damaged.

Use of controls or adjustments or performance of procedures other than those specified herein may
result in hazardous radiation exposure.

Do not attempt to open the Q7607. The Q7607 should be serviced only by ADVANTEST representa-
tives. ADVANTEST assumes no responsibility for any damage caused by unauthorized service.
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CAUTIONS ON USING THE Q7607

5. SAFETY DEVICES FOR THE LASER (OPT10)

The following safety devices have been installed on the Q7607 to prevent incidental light radiation:

1.

Cautions-4

Fail/Safe Function

When cleaning the optical connector or when replacing the optical connector-adapter, even if the POW-
ER switch is turned on and the laser output is in the ACTIVE status, light will not be output if the optical
connector is removed.

Remote Interlock

If the remote interlock connector is not terminated, light will not be output.

NOTE: To deactivate the interlock, use the short connector provided as an accessory with the instrument.

Indicator

When light is being output, the EDFA ON LED will light up. After the power is turned on, it will take
approximately 3 seconds to transmit the laser beam.

Note

+  The maximum power of incident light for this instrument is +10 dBm. If incident light of power
greater than +10 dBm is input. fatal damage may be caused to the instrument.

+  Due to the risk of electrical shock, do not attempt to disassemble this instrument for any reason.



Certificate of Conformity

C€

Optical Chirpform Test Set

This is to certity, that

Q7607

instrument, type, designation

complies with the provisions of the EMC Directive 89/336/EEC in accordance with
EN61326 and Low Voltage Directive 73/23/EEC in accordance with EN61010.

ADVANTEST Corp. ROHDE&SCHWARZ

Tokyo, Japan Engineering and Sales GmbH

Munich, Germany

7607.00
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PREFACE

This manual provides the information necessary to check functionality, operate and program the Q7607 Optical
Chirpform Test Set Operation. Be sure to read this manuval carefully in order to use the Q7607 safely.

Organization of this manual

This manual consists of the following chapters:

Safety Summary To use the Q7607 safely, be sure to read this

manual first.

1.

Introduction Includes the accessories along with
information on the Q7607 operating
environment, and information on how to
perform a system checkout for users who
operate the Q7607 for the first time.

2

Operation Describes the names and the functions of each
part on the panels. Describes the basic
operations of the Q7607.

Reference Shows a list of operation keys, and describes
the function of each key.

Remote Programming Gives an outline of the GPIB interface, and
how to connect and set them up, Also
included are a list of commands necessary for
programming.

Technical Information Describes the principle of operation necessary
for taking measurements more accurately.

Specifications Shows the specifications of the Q7607.

Key notations in this manual

Typeface conventions used in this manual.

Panel keys: In bold type Example: RESET, WAVE LENGTH

Trademarks

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

Tektronix is registered trademarks of Tektronix.inc.

National Instruments, LabVIEW, NI-488.2 are either trademarks or registered trademarks of National Instru-
ments Corporation,

All other marks referenced herein are trademarks or registered trademarks of their respective owners.
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1. INTRODUCTION

INTRODUCTION

Includes the accessories along with information on the Q7607 operating environment, and information on
how to perform a system checkout for users who operate the Q7607 for the first time,

Product Description

The Q7607 is an optical chirpform test set that contains fiber-type Mach-Zehnder interferometers and can
convert the frequency modulated elements of incident light with intensity. The Q7607 can selectively output
the sum of or difference between the chirp elements and intensity elements by switching measurement
modes.

Using a sampling oscilloscope and a personal computer, the Q7607 can separate the chirp and intensity ele-
ments, and can generate these time-domain characteristics.

Features:

*  Optimal FSR according to the signal rate can be selected: 10 Gbps or 50 Ghps,

*  Wide wavelength range: 1510 nm to 1610 nm (When OPT 10 is installed: 1530 nm to 1610 nm)
*  Anoptical amplifier can be equipped

+  Dynamic ¢hirp can be measured in a short time: 30 seconds or less

+  Chirp measurement can be performed with easy operation: Chirp measurement software is available

Recommended Devices

Measuring dynamic chirp with the 7607 instrument requires devices including an O/E converter, sampling
oscilloscope, and personal computer. Software provided with the Q7607 can be used with the devices
described below.

Table 1-1  Recommended Devices
Device type Recommended device ﬁgﬂiiﬁiﬁf
GPIB interface PCI-GPIB(for Windows), National Instruments
PCMCIA-GPIB(for Windows) Corporation
Sampling oscilloscope 11802,CSAB000,CSAS000B Tektronix Inc.
§3480A and B6100A Agilent Technologies
Plug-in board for sampling | SD-48, SD-32. 80C85. and 80C86 | Tektronix Inc.
oscilloscope R3482A, 83485A, 834858, a com- | Agilent Technologies
bination of 861 16A and B6107A

1-1
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1.3 SYSTEM REQUIREMENTS

1.3 SYSTEM REQUIREMENTS

1-2

The following describes the operating environment for the supplied software.

Personal computer: PC/AT compatibles

0S: Microsoft® Windows® 98 or Windows2000

CPU: Pentium®; Clock frequency: 200 MHz or higher recommended
Main Memory: 32 MB or more recommended

Hard Disc: 20 MB or more of hard disk space recommended

GP-1B Board and driver software

Recommended parts
GP-1B board: National Instruments® GP-IB board

Driver software: NI-488.2% Verl .6 or later (The operation has been tested using Ver 1.6.)

The use of the National Instruments GP-IB board compatible with the personal computer used is rec-
ommended.

Before installing the software, ensure that a GP-TB board and driver software are installed.

Peripherals, such as printers, must be compatible with Microsoft Windows 98 or Windows 2000 operating
environment.
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1.4

1.4 Accessories

Accessories

The table below lists the standard accessories shipped with the Q7607. If any of the accessories are damaged
or missing, contact the nearest ADVANTEST Field Office or representative. Additional accessories should
be referred to by model name when ordered.

Table 1-2  Standard Accessories List

Name Model name Quantity Remarks
Power cable A01413 1 *1
Power fuse 21802.5 2 AC2Z50V/2.5A
CLASS 3A LASER MNS-L2872A004A 1 OPT10 only
PRODUCT label
Chirp measurement software PQ76000402-CD 1 CD-ROM

(For Windows98 and
Windows2000)

FIBER GUARD MBT-T1.4429A 1

FIBER GUARD screw YKG-WS2x6 2

Laser key KSE-000840 2 Used only when OPT10 is
installed in the instru-
ment.

Q7607 Operation manual EQ7607 1 English version

#* 1:  The cable supplied with the Q7607 depends on what type (specified by model number above)
was ordered when the Q7607 was purchased (see Table 1-3).

1-3
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1.4 Accessories

Table 1-3  Power Cable Options

Plug configuration

Standards

Rating, color

Model number

and length (Option number)
JIS: Japan 125Vat7 A Straight:  A01402
Black
% Law on Electrical Appliances |2 m (6 ft) Angled:  A01412
UL: United States of America 125Var7A Straight:  A01403
Black {Option 95)
% CSA: Canada 2m (6 ) Angled:  A01413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKOQO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vatb6 A Straight:  A01405
Gray {Option 97)
2 m (6 ft) Angled: AD1415
SAA: Australia, New Zealand 250 Va6 A Straicht:  A01406
Gray {Option 98)
% 2 m (6 ft) Angled:  -—--—----
BS: United Kingdom 250 Vatb6 A Straight:  A01447
Black {Option 99)
2 m (6 ft) Angled: AD1417
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1.5 Options and Accessories (Sold Separately)

Options and Accessories (Sold Separately)

The options and accessories used for the Q7607 are shown below. Accessories should be referred to by model
name when ordered.

Table 1-4  Options

Name Model name Remarks
Pre-installed optical amplifier | Option 10 Factory option
Retrofitting optical amplifier | Option 10A Retrofitting at Advantest factory

Table 1-5 Accessories

Name Model name Remarks

FC connector A08161 Optical connector

SC connector AO8162 Optical connector

ST connector AD8163 Optical connector

Rack mount kit A02708 With front handles
A02718 Without front handles
A02709 With front handles
A02719 Without front handles

1-5
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1.6 Operating Environment

1.6 Operating Environment

This section describes the environmental conditions and power requirements necessary (o use the Q7607.

1.6.1 Environmental Conditions

The Q7607 should be only be used in an area which satisfies the following conditions:

«  Ambient temperature: 0 °C to +40 °C (operating temperature)

+  Relative humidity:
+« An area free from corrosive gas

= An area away from direct sunlight
¢ A dust-free area

*  An area free from vibrations

+  Alow noise area

85% or less {without condensation)

Although the Q7607 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 unavoid-

able.

¢« An area allowing unobstructed air flow

The Q7607 has ventilators on the side panels. Do not block the ventilators.

Keep the rear panel 10 centimeters away from the wall. In addition, do not use the Q7607 upright
turned the rear panel side down. The resulting internal temperature rise will affect measurement ac-

curacy.

Direct sunlight
o %44
AR O

CS-
Corrosive

= NREGY

N N TN T T e T T T

Vibration

*  Avoid operation in the following areas.

Front

* Do not use the Q7607 upright turned the

rear panel side down.

Line Filter

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

+ Keep the rear panel 10 centimeters away
from the wall

Figure 1-1 Operating Environment
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1.6.2 Power Supply Specifications

The Q7607 can be used safely under the following conditions:
+«  Altitude of up to 2000 m
« Installation Categories T1

«  Pollution Degree 2

1.6.2 Power Supply Specifications
The power supply specifications of the Q7607 are listed in Table 1-6.

Table 1-6  Power Supply Specifications

100 VAC Operation 200 VAC Operation Remarks
Input voliage range WOViwli2V 198 Vi 250V Automatically switches
Frequency range 48Hz to 66Hz between input levels of 100
VAC and 200 VAC.
Power consumption 100 VA or below

CAUTION: To prevent damage, operate the Q7607 within the specified input voltage and frequency ranges.

1.6.3 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 1-4).

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

To AC power outlet Ground pin

3-pin power cable

Figure 1-2  Precautions in Use
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1.6.4 Power Fuse

1.6.4

1-8

Power Fuse

CAUTION;

1. When a fuse blows, there may be some problem with the 07607, Contact a sales representative before replac-
ing the fuse.

2. For fire prevention, use only fuses with the same rating and same type.

To replace the fuse, set the POWER switch to OFF and disconnect the power cable from the AC LINE
connector, The fuse holder can be taken off by pulling the fuse holder notch at the top of the AC LINE
connector. When replacing the fuse, be sure to use the type provided (21802.5).

Fuse

e —————

o) - 20D

Fuse box

Figure 1-3  Replacing the Power Fuse
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1.7 Precautions in Use

1.7 Precautions in Use

1. Before starting the measurement

When turning on the power, don’t connect DUT.

Before starting the measurement. check to see the output power level.
2, Removing of case

Do not open the case to one except service man of our company.

The Q7607 has a high temperature part and a high pressure part.

3. When abnormality occurs

When smoke rises from the Q7607, smell nastily, or rear unusnal sound feel, turn off the POWER
switch. Pull out power cable from the outlet. And contact to our comparny.

The address and the telephone number of our company are in the end of this manual.

4. Electromagnetic interference.
Electromagnetic interference may be caused to the television or the radio.

If the Q7607 power is tumed off and the electromagnetic interference is reduced, then the Q7607 has
caused the problem.

Prevent electromagnetic interference by the following procedure.
+  Change the direction of antenna of the television or the radio.
+  Place the Q7607 the other side of the television or the radio.
*  Place the Q7607 away from the television or the radio.

+  Use another line of power source for the television or the radio than the Q7607.
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1.8 System Checkout

1.8 System Checkout

This section describes the Selftest which must be performed when operating the Q7607 for the first time. Fol-
low the procedure below:

1. Make sure that the POWER switch on the front panel is tumed off.

2. If the instrument is equipped with OPT10, make sure that the EDFA key is in the
off position.

3. Connect the power cable (provided as an accessory) to the AC power supply con-
nector on the rear panel.

CAUTION: To prevent damage, do not apply a voltage that exceeds the specified
input voltage and frequency ranges.

AC power supply connector

]
Figure 1-4  Connecting the Power Supply Cable

4,  Connect the power cable to the outlet.

5. Turn on the POWER switch on the rear panel.
The Q7607 performs a self-diagnostic for approximately three seconds.
All the LEDs light up during the test. When the self-diagnostic is completed suc-
cessfully. the LEDs other than those described below are turned off.

+ POWER LED

* POLARIZATION ADJUST LED
*50G LED

* C BAND LED

The checkout is now competed.

NOTE:  If the self-diagnostic test has failed, all LEDs light up.
If this occurs, contact the nearest ADVANTEST sales office or sales representa-
five.
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1.9 Cleaning, Storing and Transporting the Q7607

1.9 Cleaning, Storing and Transporting the Q7607

1.9.1

1.9.2

1.9.2.1

Cleaning

Remove dust from the outside of the Q7607 by wiping or brushing the surface with a soft ¢loth 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 37607,

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 cleanser.

Cleaning and Replacement of Optical Connectors and Adapters

CAUTION:

1. 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 Q7607 light input part may cause an error in the measurement resull,
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 sloi of the light input part is not aligned correctly with the adapier key slot.
If it is damaged, replacement of the fiber part is required.

Input Connector

1. Replacing optical connector-adapter

Although the Q7607 is equipped with FC-type connector-adapter as standard, SC-type and ST-type
optical connector-adapters are also available. To replace it with other part, unscrew the adapter cap
and take the connector adapter away as shown in Figure 1-5,

2. Cleaning optical connector tip

Clean the optical connector tip using alcohol in the same manner as for the connector-adapter.

NOTE:  When pulling out the optical connector, stop and do not pull it any more when the white label on
the cable is seen.
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1.9.2 Cleaning and Replacement of Optical Connectors and Adapters

\

Figure 1-5 Replacing/Cleaning Optical Connector-adapters for the Q7607

CAUTION: Be sure to tighten the adapter cap after replacing or cleaning the optical connector-adapter.

1.9.2.2 Output Connector

Cleaning of optical connector

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

2. Remove the screw for the connector-adapter and remove the optical connector
from the connector-adapter carefully.

NOTE: When pulling out the opfical connector, stop and do not pull it any more
when the white lahel on the cable is seen.

3. Pull out the optical fiber and clean the tip with alcohol.

4, Push the optical fiber carefully back to where it was before, and attach the optical
connector to the connector-adapter.

5. Attach the connector-adapter with the screw.
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1.9.2 Cleaning and Replacement of Optical Connectors and Adapters

s\

Figure 1-6 Cleaning Optical Connector for the Q7607

NOTE:  Tighten the screw fo the connector-adapter after cleaning the optical connec-
tor.

Attaching the tiber guard

The shutter may block and give stress to the fiber cable when using some types of fiber
cable.

1. Attach the fiber guard (instrument accessory) with screws.

Figure 1-7 Attaching the Fiber Guard for the Q7607
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1.9.2 Cleaning and Replacement of Optical Connectors and Adapters

Replacing optical connector-adapter

1.

Remove the screw for the connector-adapter and remove the optical connector
from the connector-adapter carefully,

Replace the conmector-adapter with one of the SC or 8T types (optional accesso-
ries).

Pull the optical fiber out, and then connect it to the FC connector side of the
replacement connector-adapter.

Push the optical fiber back to where it was before carefully and attach the con-
nector to the connector-adapter.,

Attach the connector-adapter with the screw.

NOTE: The Q7607 provides an FC type connector-adapier as a standard accessory.
In addition, connector-adapiers of the SC and ST type are also available as
optional accessories.

Figure 1-8 Replacing the Optical Connector-Adapter for the Q7607

CAUTION:

1. Make sure to tighten the screw to the new connector-adapter after replacement.

2, When pulling out the optical connector, stop and do not pull it any more when the
white label on the cable is seen.
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1.9.3 Description and Handling Cautions for the Light Input/Qutput Part of the Q7607

1.9.3 Description and Handling Cautions for the Light Input/OQutput Part of the
Q7607

The light input/Output part is a high precision part. It must be handled with extreme caution.

1. The fiber tip of the light input/output part requires frequent cleaning. Dirt or dust may damage the
fiber of the light input/output part. For the operation and cleaning method of the part, refer to section
1.9.2,

2. The optical connector adapter is a consumable part and has a limited life span. Under certain opera-
tional conditions. the separating sleeve inside of the optical connector adapter may become damaged.
To replace of the damaged sleeves, refer to section 1.9.3.1.

1.9.3.1 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 benf and is not straightened before insertion or if the con-
nector is twisted while it is being taken out.

The optical connector is a consumable part and has a limited life span. If it becomes damaged, purchase
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 comers)

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.
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1.9.4 Storing

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

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

‘ Fiber tip of the light input part
Connector adapter fixing ring T

(Clean the tip)

SC-type and ST-type
optical connector adapter

M2 x 4 mm (AD1862, AOR163)

Round thread

Figure 1-9 Light Input Part Structure

1.94 Storing

Store the Q7607 in an area which has a temperature from -20 °C to +60 °C. If you plan to store the Q7607
for a long period {more than 90 days), put the Q7607 in a vapor-barrier bag with a drying agent and store
the Q7607 in a dust-free location out of direct sunlight.
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1.9.5 Transporting

1.9.5 Transporting

When you ship the Q7607, use the original container and packing material. If the original packaging is not
available, use the following repackaging guidelines:

Packing Procedure

1. To allow for cushioning, use a corrugated cardboard container that is at least 15
centimeters larger than those of the Q7607.

2. Surround the Q7607 with protective sheeting.
3. Cushion the Q7607 on all sides with packing material.
4. Seal the corrugated cardboard container with shipping tape or an industrial sta-

pler.

If you are shipping the Q7607 to a sales representative for service or repair, attach a tag to the Q7607 that
shows the following information:

«  Owner and address
+«  Name of a contact person at your location
«  Seral number of the Q7607 (located on the rear panel)

+  Description of the service requested

1.10 Warm up

After the 37607 temperature has reached the room temperature level, turn the POWER switch ON and warm
it up for 30 minutes.

1.11 Calibration

Calibration work should be performed at an ADVANTEST CORPORATION site.
When you want to calibrate the Q7607, please contact a sales representative.

Desirable Period 1 year
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2. OPERATION

OPERATION

This chapter describes the front and rear panels.

Front Panel Description

Panel keys and connectors in each section of the front panel are described as follows:
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ZITIITG'NQ? OPTICAL OHHP4|B1'!T i B 77%_
e o e it | ]
i o =12 &
: O wom :' ___________ E_____-___,': ) :
; o ————— e 55 W o G '
" e v Lo | Fwor " orFmieaL ourPuT
- | mo >0 SR (R |
| oo [J e 0 b 3 gFa N
.............................. e e |-
| | L
4 5

Figure 2-1  Power Switch Section

1. POWER switch section

2. INPUT section
FUNCTION section

4. MODE section

5. GP-IB section

6. OUTPUT section

2
=



Q7607 Optical Chirpform Test Set Operation Manual

2.1.1 POWER Switch Section

2.1.1

2.1.2

2-2

1.

2

2

POWER LED
POWER switch

INPUT Section

POWER Switch Section

©—

POWER

Figure 2-2  Power Switch
When the power is on, the LED is turned on.

Used to turn the power on or off.

AR WNPUT I

LEVEL
O oen —1——2
O sumane —— 3
O wom —1——4

Figure 2-3 INPUT Section

OPTICAL INPUT connector Used to input the signal from a DUT, The maximum input level

OVER LED
SUITABLE LED

UNDER LED

15 +10 dBm,

NOTE:  Make sure that the tip of the connector is cleaned.

Lights up when the input signal level is too high.
Lights up when the input signal level is appropriate.

Lights up when the input signal level is too low.
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2.1.3 FUNCTION Section

AN FUNCTION

2.1.3 FUNCTION Section

MM

9 10 78

Figure 2-4 Function Section

1. POLARIZATION ADJUST LED Lights up when the polarization adjustment mode is selected.

2. POLARIZATION ADJUST key Used to select whether or not polarization is adjusted before mea-

3. RESET LED

4. RESET key
5. IM+FM LED

6. IM+FM key

7. IM-FM LED

8. IM-FM key

5. IM-MONITOR LED

10. IM-MONITOR key

surement.

Flashes while RESET is being executed.
RESET LED is lit when it is completed. (The IM+FM mode is
turned on.)

Used to reset the interferometer

Flashes while the interferometer is being adjusted.
When the IM+FM mode has been set, the LED is lit.

Used to adjust the interferometer to output the intensity modula-
tion (IM) element and frequency modulation (FM) element of
incident light in the same phase.

Flashes while the interferometer is being adjusted.
When the IM-FM mode is set, the LED 1s Iit.

Used to adjust the interferometer to output the intensity modula-
tion (IM) element and frequency modulation (FM) element of
incident light in the opposite phases.

Flashes while the interferometer is being adjusted.
When the TIM-MONITOR mode has been set, the LED is lit.

Used to adjust the interferometer to  output only the intensity
modulation (IM) element of incident light.

1
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2.1.4 MODE Section

2.14

2.1.5

2-4

2

WAVE LENGH key

GP-IB Section

REMOTE LED
LOCAL key

T 0T

3 4 5 6

Figure 2-5 Mode Section

MODE Section
AR MODE
RATE

1 wa O

2 soa O
10G LED
50G LED
RATE key
C BAND LED
L BAND LED

When the modulated signal rate is set to 10 Gbps, the indicator is
lit.

When the modulated signal rate is set to 50 Gbps, the indicator is
Lit.

Select the modulated signal rate according to the following
ranges:

10 Gbps or less: 10G

10 Gbps to 50 Gbps: 50G

Lights up when the C bandwidth is set for the wavelength.
Lights up when the L bandwidth is set for the wavelength.

Used to switch the C bandwidth and L bandwidth according to the
incident light wavelength.

NOTE: The WAVE LENGH key is activated only when OPT 10 has
been installed.

A aP-(B I
REMOTE
o—4—1
LocAL
{ ] 2

Figure 2-6  GP-IB Section

Lights up when REMOTE is selected.

Used to turn off the remote control by GPIB. (When REMOTE
LED is lit.)
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2.1.6 OUTPUT Section

2.1.6 OUTPUT Section

AR ouTPUT I

ON
Ay ,
— 1
eoFAon O——— 14— 2
OPTICAL OUTPUT A\
AOD EXPOMNE ]
B ISTTED
FROm THS
AFERTURE
3
Figure 2-7 QUTPUT Section
1. EDFA key When this switch is turned on, the internal EDFA output is con-

trolled.
When it is set to OFF, EDFA output is disabled,

NOTE:

1. The EDFA key is activated only when OPT 10 has been installed.
2. Do not operate the EDFA key during measurements.

2. EDFA ONLED Lights up when the internal EDFA outputs.

NOTE: The EDFA LED is operative only when OPT 10 has been
installed.

3. OPTICAL OUTPUT connector Used to output signals from the interferometer.

2
h
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2.2 Rear Panel

2.2  Rear Panel

Connectors on the rear panel are described as follows:

2

TS L W ok o

Figure 2-8 Rear Panel

FUSE folder

Power supply connector

GP-IB connector

ADDRESS switch

Used to contain a fuse to prevent the instrument from over-cur-
rent,

Used to connect the Q7607 to the AC power cable (provided as an
accessory).

When remotely controlled by GPIB, the connector is used to con-
nect the GPIB cable to the external controller.

Used to set the GPIB address.
The leftmost bit is used to select using or not using the header,
"1" indicates with header and "0" indicates without header.

REMOTE INTERLOCK connector

Used to remotely control the internal EDFA. When it is not
remotely controlled, attach the short connector (provided as an
accessory).

NOTE: The REMOTE INTERLOCK connector is activated only
when OPT 10 iy installed,

CAUTION:;
1. The remote interlock must be shorted. If it Is open, the internal
EDFA output is blocked.

2. Do not apply voltage to the REMOTE INTERLOCK connector.
Otherwise, the circuit will be damaged,
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2.3 Operation

2.3 Operation

231

2.3.2

System Setup

An example of the system setup is described below:

1. Conmect the 7607, personal computer, and sampling oscilloscope with GPIB cables. Install the chirp
measurement software (provided as an accessory) to the personal computer.

2

Apply an evaluation pattern to the DUT using a device such as a PPG (pulse pattern generator). Con-
nect the DUT output to the INPUT connector of the Q7607.

3. Connect the Q7607 output connector to the optical input connector of the sampling oscilloscope with
an optical fiber.

Important Tips

To measure chirp accurately, read the following items.

1. Use a sampling oscilloscope that provides sufficient bandwidth characteristics to the signal. Using an
inappropriate bandwidth will result in obtaining inaccurate waveforms.

2. Input optical power level is -10 dBm to +10 dBm. If the input level is too low, the signal S/N is low,
and a correct waveform cannot be obtained. If the input level is too high, it may damage the Q7607
and the sampling oscilloscope.

3. When Option 10 is installed, attaching an optical filter to the output is recommended. Doing so may
result in an increase of measurement error by the influence of the ASE element.

4. Make sure to adjust the sampling oscilloscope at zero level. Set the trigger offset to a minimum value.

5. The polarization of incident light must be maintained constant during the measurement. Make sure to
attach the optical fiber tightly, or use polarization-maintaining fibers as necessary.

2
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3. REFERENCE

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.

*  TFunctional descriptions: Explains the functions of the panel keys.

The panel keys are arranged in alphabetical order.

3.1 Menu Index

This menu index is used to easily find the keys described in Chapter 3.

Operation Key Pages
EDFA i 3-2
IMAFEM..ic e 3-2
IM-EM it 3-2
IM-MONITOR........ccoovivviiaimrreimiiccennn, 3-2
LOCAL o 3-2
POLARIZATION ADIUST ..o 3-2
RATE ..o, 3-2
RESET ..ot 3-3
WAVE LENGH ..., 3-3

3. REFERENCE

3-1
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3.2 Panel Key Functions

3.2 Panel Key Functions

This chapter describes the functions of panel key.

EDFA Key

IM+FM key

IM-FM key

IM-MONITOR KEY

LOCAL key

POLARIZATION ADJUST key

RATE key

When this switch is turned on, the internal EDFA output is con-
trolled.
When it is set to OFF, EDFA output is disabled.

NOTE: The EDFA key is activated only when OPT 10 is installed.

Used to adjust the interferometer to output the intensity modula-
tion (IM) element and frequency modulation (FM} element of
incident light in the same phase.

LED flashes while the interferometer is being adjusted.

When the IM+FM mode is selected, the LED is lit.

NOTE:  After the interferometer is reset (when the RESET LED is
lit), the IM+FM key is activated.

Used to adjust the interferometer to output the intensity modula-
tion (IM) element and frequency modulation (FM} element of
incident light in the opposite phases.

The LED flashes while the interferometer is being adjusted.
When the IM-FM mode is selected, the LED is lit.

NOTE:  After the interferometer is reset (when RESET LED is lit),
the IM-FM key is activated.

Used to adjust the interferometer to only output the intensity mod-
ulation (IM) element of incident light.

IM-MONITOR LED Flashes while the interferometer is being
adjusted.

When the IM-MONITOR mode is selected, the IM-MONITOR
LED is lit.

Used to turn off the remote control by GPTB. When the instrument
is in the remote control mode, the REMOTE LED is lit.

GPIB address setting

GPIB address setting must be adjust before the Q7670 is turned
on. LSB is located on the left side of the switch. Turning each
switch to the upper side sets the hit to 1.

Address=(1 or 0 of the first bit)*2*0+(1 or 0 of the second
bit)*2A1+(1 or 0 of the third bit)*242+(1 or O of the
fourth bit)*2/3

Used to select the polarization adjust mode.
When the polarization adjustment mode is selected, the POLAR-
IZATION ADJUST LED is lit.

Used to switch the interferometer rate.

10G LED:Lights up when the interferometer rate is set for a 10
Gbps signal.

50G LED:Lights up when the interferometer rate is set for a 50
Gbps signal.
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RESET key

WAVE LENGH key

3.2 Panel Key Functions

Used to reset the interferometer. The IM+FM mode is selected.
The RESET LED Flashes while RESET is being executed. The
RESET LED is lit when the reset is completed.

NOTE:

1. After the interferometer is reset, the IM+FM key and IM-FM key
are operative.

2. If the incident fight status (polarization status) has changed,
muake sure to resef the inferferometer.

Used to switch between the C bandwidth and L bandwidth
according to the incident light wavelength.

C bandwidth: A= 1530 nm to 1570 nm
L bandwidth: A= 1570 nm to 1610 nim
C BAND LED Lights up when the C bandwidth is selected.
L BAND LED Lights up when the L bandwidth is selected.

NOTE: The WAVE LENGTII key is activated only when OPT 10 is
installed.
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4.1

4.1.1

4. PERFORMANCE VERIFICATION

PERFORMANCE VERIFICATION

Procedures

This section describes the Q7607 performance verification procedures.

NOTE:  Before the performance verification is performed, allow af least two hours warm-up fime.

Insertion Loss (When options are not installed)

Measure the Q7607insertion loss.
Specification: -13 dB or less.
Required devices: Light source {1550 num)

Optical power meter (calibrated tfor 1550 nm wavelength)
Procedures

1. Connect equipment as shown in Figure 4-1.

Light source Q7607 Optical power

meter

| |

et | IEERS =

Figure 4-1 Setup for Measuring a Insertion Loss

2. Set the light source output to the 1550 nm waveform and 0 dBm output.

3. Connect the light source to the Optical power meter directly and read the Optical
power meter value (PO},

4. Connect the light source output to the Q7607 input. Connect the Optical power
meter input to the Q7607 output.

5. Press the RESET key on the Q7607 front panel.

6. When the LED on the IM+FM key lights up, read the Optical power meter value
(P1).

The above procedures must be performed for both 10G and 50G channels.

Reference specification: P0O-P1 <13 dB

4-1
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4.1.2 Optical Output Power (only if installed)

4.1.2

42

Optical Output Power (only if installed)

Measure the Q7607 optical output power.

Specification: -3dBm to 0 dBm

Required devices:  Light source (1550 nm)
Optical power meter {calibrated for 1350 nm)

Procedures

1.

Connect equipment as shown in Figure 4-2.

Light source Q7607 Optical power
p— o meter
=1=1= = 2 B
=55 = ]
o O (i) ==l =l O] |58
— = = =

Figure 4-2  Setup for Measuring a Optical Output Power

2.
3.

4,
5.

Set the light source output to the 1550 nm wavelength and O dBm output.

Connect the light source output to the Q7607 input. Connect the Optical power
meter input to the Q7607 output.

Press the RESET key on the Q7607 front panel.
When the LED on the IM+FM key lights up, read the power meter value (PO).

The above procedures must be performed for both 10G and 530G channels.

Reference specification: -3 dBm <P0<0dBm
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4.1.3 FSR Measurement

4.1.3 FSR Measurement

Measure the (37607 FSR.
Specifications: 150 GHz 15 GHz (10G channel is used.)
300 GHz * 15 GHz (50G channel is used.)

Required devices: Optical tunable light source
Optical power meter (calibrated for 1550 nin wavelength)
Wavelength meter (calibrated for 1550 nm wavelength)

Procedures

1. Connect equipment as shown in Figure 4-3.

Wavelength tunable

light source Q7607 Optical power
S o meter
= -

= | [o@'=T- g 290

—T O = — = -

Wavelength meter

R0

ﬂ

- —

Figure 4-3  Setup for Measuring a FSR Measurement

2. Connect the wavelength tunable light source to the wavelength meter.

3. Sweep the wavelength tunable light source according to the conditions in Table
4-1.

Table 4-1 Wavelength Tunable Light Source Setting Value

FSR Output (dBm) Sweep Range (nm) Cycle (nm)
150 0 1550 to 1552 0.005
300 0 1550 to 1554 0.01

4. Measure the optical frequencies (f1, £2, £3, ...) for each sweep of the wavelength
tunable light source.

4-3
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4.1.3 FSR Measurement

5. Connect the wavelength tunable light source output to the Q7607 input.
Connect the power meter input to the Q7607 output.

6. Press the IM-MONITOR key on the Q7607 front panel.

7. When the LED on the IM-MONITOR lights up, sweep the wavelength tunable
light source according to the conditions in Table 4-1.

8.  Measure the optical power meter values (P1, P2, P3, ...) for each sweep of the
wavelength tunahle light source.

9. Plot a graph using the waveform (fn) for the horizontal axis and power (Pn) for

the vertical axis.

10. Calculate the optical frequency difference Af between the peaks.

,&( Af

g | X e
2 | X xx X
2 X X Y X
£ X
g *

X X

X

XX

Optical frequency

The above procedures must be performed for both 10G and 50G channels,

Reference specification:

4-4

135 GHz < Af < 165 GHz (10G)
285 GHz < Af < 315 GHz (50G)
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4.2 Performance Verification Result

4.2 Performance Verification Result

The performance verification results recorded using the procedures in Section 4.2 are described in the table

below:

Test Item RATE | Specification L]'?r:_ir Meas:lxj;nent lljﬁf iej[r Judgement | Unit

Insertion Loss 10G <13 0 13 dB

(When no options) 350G <13 0 13 dR
Qutput optical power 10G 3wl -3 0 dBm
(When options are installed) 50G 3100 3 0 dBm
FSR measurement 10G 150+ 15 135 165 GHz
50G 300+ 15 285 315 GHz

4.5
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5. REMOTE PROGRAMMING

5. REMOTE PROGRAMMING

5.1 GPIB Command Index

This GPIB command index can be used as the index for Chapter 5.

GPIB Command Pages
ATX it e 3-11
£ e 5-11
CS e 3-1
DL i 3-11
FSR e 5-11
MDD i 3-1
RE e 3-11
RTX e 5-11
SLK e 3-1
SX s 3-11
WL (it 5-11

5-1
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5.2 Overview

5.2 Overview

5.2.1

The Q7607 allows remote control through the built-in TEEE 488-1987 measurement bus called GPIB (gen-
eral purpose interface bus).

Overview of GPIB

The GPIB is an interface system allowing to configure an automatic measurement system by connecting
the measurement device, controller, peripheral units, etc., through simple bus cables.

The GPIB system is advantageous in that it is more expandable than conventional interface systems, pro-
vides electrical, mechanical, and functional compatibility with other manufacturers' products, and is appli-
cable to various system configurations ranging from those containing only one bus cable to those with
high-level functions.

To use the GPIB system, first set an address for each of component devices connected to the bus line. Each
component device can be assigned one or more roles from the three roles: controller. talker, or listener.
Only one talker can send data to the bus line, and plural listeners can receive it. The controller specifies
the talker and listener addresses, transfers data from talker to listeners, or can itself become a talker to set
measurement conditions, etc. for the listeners.

Data are transterred asynchroncusly both ways between devices via eight data lines in the bit-parallel,
byte-serial form. Because this is an asynchronous system, it is possible to mix high-speed and low-speed
devices in the same system.

Data {messages) transferred between the devices include measurement data, measurement conditions (pro-
grams), various commands, and so forth; they are in ASCII code.

In addition to eight data lines, there are three handshake lines for transferring asynchronous data between
devices, and five control lines for controlling the information flow on the bus.

Data lines (8)

Transfer control lines (3)
Bus control lines (5) _\ TFC,ATN,SRQ

q REN,EOI
GPIB ]| | 1 | N ]

ous 0 DAV, NRFD
NDAC
REN L[]
(16) L[] L >DIOL[08
[T1]] LJ 1]
Interface Interface Interface Interface
(controller, (talker, (talker) (listener)
talker listener) listener)
Device A Device B Device C Device D

Figure 5-1 GPIB Bus Line Configuration
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5.2.1 Overview of GPIB

1. The handshake lines transfer the following signals:

DAY (Data Valid) Indicates the validity of data.

NRFD (Not Ready For Data) Indicates readiness to receive data.

NDAC (Not Data Accepted) Indicates completion of data reception.

2.  The control line transfers the following signals:

ATN (Attention) Used to recognize the signal on the data lines as an address, com-
mand, or neither of the two.

IFC {Interface Clear) Used to clear the interface.

EOI (End of Identify} Used at the end of information transfer.

SRQ (Service Request) Used by any device to ask the controller for a service.

REN {Remote Enable} Used for remote control of devices applicable to remote program-
ming.

5-3
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5.2.2 GPIB and the Q7607's GPIB Specifications

5.2.2

5.4

GPIB and the Q7607's GPIB Specifications

Applied standards:
Code used:

Logic level:

Driver specifications:

Receiver specifications:

Address specification:

IEEE 488-1978

ASCU

Logical "0" (HIGH} ... +2.4 V or more

Logical "1" (LOW) ... +0.4 V or less

Open-collector format (except EOI or DAV)

Output voltage in LOW ... +0.4V or less, 48 mA

Output voltage in HIGH ... +2.4V or more. -5.2 mA

LOW for +0.6 V or less, HIGH for +2.0 V or more

31 talker/listener addresses can be set by the ADDRESS switch.

Cable length: The total bus cable length in a single bus system should not exceed
n x 2m, where n = the number of devices to be connected, including the
GPIB controller. In no case should the cable length exceed 20m.
Connector: 24-pin GPIB connector 57-20240-D35A (equivalent to Amphenol's products)
Signal name | Pin No. @\ Pin No. | Signal name
GND. LDGIC 24 \ / 12 SHIELD
N
GND. (ATR) 23 \%\\/ i1 AT
GND. (SR 22 Bl 10 $RQ
[
GND. {IFC) 2] (7 ] IFC
Ly L[4
CND. (NDAC) 20 8 NDAC
‘
GND. (NRFD) 15 T NRFD
K
GNB. (DAY) 18 4 6 DAY
ERE
REN 17 ENE 5 EDI
B 0O
pID & 16 \) 4 Di0 4
pIO 7 15 /\« 3 DIO 3
bId 6 14 \@/ 2 Dig 2
DIG 5 13 1 nIn 1

Figure 5-2 GPIB Connector Pin Assignments
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5.3 Interface Functions

Table 5-1 shows analyzer interface functions.

Table 5-1 Interface Functions

5.3 Interface Functons

Code Function
SH1 Source handshake
AHI Acceptor handshake
To Basic talker
Serial polling
Talker reset based on listener specification
L4 Basic listener
Listener reset based on talker specification
SR1 Service request
RL1 Remote
PPO No parallel polling
DCI Device clear
DT1 Device trigger
Co No controller function
E2 Three-state-bus-driver used

5-5
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5.4 Program Code

54

5-6

Program Code

This section explains program codes used to set individual conditions from an external controller.
The individual program codes consist of one to three characters that represent the functions described below
and numerical data used to set the value,

XXX d
| |
I L — - == - Numerical data
: (A number)
el _. Header that indicates the function

{one to three alphabetical characters)

NOTE:
1. This instrument executes the program code one row ai a time,
A maximum of 40 characters can be set on one row.

2. Upper and lowercase characters can be used for both the function header and units. Any space code (20I1) can
be used in the program code.

3. Ifthe ATN request is interrupted during message transfer, the previous transfer siates are released.
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5.5 Talker Format (Data Output Format)

5.5 Talker Format (Data OQutput Format)

This section explains the Talker format used to send data from the Q7607 to an external controller.

Header Data Terminator
i | |
I | [
I | Lmmm o - Either CR NL<EQOI>, NL<EOI>, <EOIl> can
: [ be specified with the program code "DILn".
| I
[
: b e e mm - Five digit-numbers including a decimal point
|
L Header (When the header is set to off, there is no
output.)
Header Contents
FSR FSR
RE Input status

5-7
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5.6 Device Clear Functon

5.6 Device Clear Function

The Q7607 is initialized by the address specification command SDC (Selected Device Clear), universal com-
mand DCL (Device Clear) at such times as when the program code C is received.

Table 5-2 shows the initial status when the Q7607 power is turned on,

Table 5-2 The Initial Status When the Q7607 Power is Turned on

Items Initial status
Controlling the polarization adjustment | ON
Modulated signal rate 50 Gbps
Wavelength bandwidth C bandwidth
GP-1B
Status hyte ( (clear)
Sending the SR} signal S0 (Mode in which the SRQ signal is send)
Terminator DLO:(CR NL <EOQOI>)
String delimiter SLO:,

5-8
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5.7 Status Change by Each Command

5.7 Status Change by Each Command

When the Q7607 power is turmed on or each command is received, the status changes as described below:

Table 5-3  Status Change by Each Command

Parameter and

Command code Talker Listener Remote SRQ Status byte operating status

POWER ON Clear Clear Local Clear Clear Initialization
IFC Clear Clear - - - -
DCL - - - Clear Clear Initialization
SDC Clear Set - Clear Clear Initialization
C Clear Set Remote Clear Clear Initialization
Specifying the Q7607 |Set Clear - - - -

as Talker

Talker reset for the Clear - - - - -

Q7607

Specifying the Q7607 | Clear Set - - - -
as Listener

Listener reset for the |- Clear - - - -
Q7607

Serial polling Set Clear - Clear - -

5-9
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5.8 Status Byte

5.8

5-10

Status Byte

When the Q7607 is set to the "S0" mode and all bits of the status byte are set to 1, a SRQ signal is sent to the
controller.

When the SRQ signal is sent to the controller, the controller executes the serial pole, and then the Q7607
sends the status byte to the controller.

Status byte

Bit7 Bit6 Bit 5 Bit 4 Bit 3 Bit2 Bit1 Bit 0

Range Error | RQS | Hardware Error | IM-MONITOR | IM-FM | IM+FM | Syntax Error | Ready

Bit 0: When RESET is completed, 1 is set.

Bit 1: Syntax error

Bit 2: When the TM+FM mode is locked, 1 is set,
Bit 3: When the IM-FM mode is locked, 1 is set.
Bit4: When IM-MONITOR is set, 1 is set.

Bit 5: When a hardware error occurred, 1 is set

Bit 6: Mode in which the SRQ signal is send: When one or more bits of Bit O through Bit S is setto 1, 1 is set.
Mode in which the SR(Q signal is not send: This is always 0.

Bit7: "OVER" or "UNDER" (By the Query command "RE?")
0; No Error
1; OVER
2; UNDER
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5.9 GPIB Command List

The GPIB Commands for the Q7607 are listed as described below:

5.9 GPIB Command List

Talker request

Function Listener code Remarks
Cede Outpul lormat
Measure- | Measurement mode | MDx MDy? MDx X = -1: Measurement mode is not
ment setting specificd. (Read only)
X = Bxecutes RESET
X =1: Bxecutes IM+IM
X =2: Bxecutes IM-I'M
X =3: Executes IM-MONITOR
Polarization adjust- ATx AI? Alx X =0 Not operated
ment ON and OFF X =1: Operated (Initial status)
Modulation signal RTx RT? RTx X =0:10Gbps
rate setting X = 1: 50 Gbps (Defaulh)
Wavelength band- WIx WL Wix X = 0: ¢ Bandwidth (Default)
width sctting X = 1: L Bandwidih
FSR rcadout - LSR? ['SRxxx.x(string xxx.x: SR in the 10 Gbps mode
delimiter) yyy.y yyy.¥: FSR in the 50 Gbps mode
Conligu- | Resetl C - - Block delimiter: CR/LI+EOL
ration String delimiler:.
Measuremenl mode: -1
Polarization adjustment: Operated
Block delimiter set- DLx DL7? DLx X = 0: CR/LF+EQI (Default)
ling X=1:LF
X =2: EQI
String delimiter moede | SIx SL? SLx Parameter
setting X =0; , (Default)
X =1:_ (Space)
X =2: CR/LEF
SRQ} seuing Sx S? Sx XK =0: Send SRQ
X =1: Do not send SRQ
Clearing status CS - -
Input level detection | - RE? REx x=0: appropriate level

x=1: OVER
x=2: UNDER

The output format with the header or without the header can be selected with the GPIB setting on the rear panel.



Q7607 Optical Chirpform Test Set Operation Manual

5.10 Example Programs

5.10 Example Programs

This section describes remote control examples used with GPIB port.

CAUTION: Visual Basic 5.0 (referred to as VB henceforth) is used in the sample programs shown here. Also,
National Instraments-made GPIB board (referred to as NI-made for brevity henceforth) is used for
the GPIB control board; NI-made driver is used for the control driver.

*  Sample program 1

The following program is used to reset the instrument and set the IM+FM and IM-FM measurements.

Ll bhoasdlD%, Jovd

Dim 7407 As “rIeger

T 8 As Trtegser

Dim ED Ag String

soarcll - 0 'C2lBE Lalcizlizal_ca
Q7607 - ildevibca-dID, 3, 0, T35, 1, BCW - X208 + LF) Q7607 CGFIB cetting
Call iowrlLiQveds, 'Cs')

Cell dowrt (Q7607, 'WDo') FRT QT

Dekiig.Print 'REESET '

J'wk%wk%w*%w*%wk**w**ﬁrsﬁ:rp

Lo ‘walls Lor cosc. comclellon.
Ca_l ‘brspi{g7607, sp)
10 #p - 2 Thea Ex2 o Do

DoIVeNnts

TR

Dekig.Priat 'ZM+FM Settirg..." " ZM+FM

ImkhmAkE kAT AR R kAL TR R TN | TY

Do ‘Walts for “MaFM rmeasuremsnc.
Cao o fhrepiQ?607, ap)

1L sp - % Thoa Ex” . Do
DoCIVeNnts

telsjel

Debog.Prial ! e bM So

H

'Reac IM+FM DATA from CSC

‘

Call iowrt (7607, 05
211 Llowrl | 310 !

i P _M-FM
Tebug, Print P TV-TM Seztt ro.. "

Fowk e wok ok m oA ok Wk ok wok K koW ok K

Do ‘Walts for ZM FM rmeasuremsnc.
Cao o fhrepiQ?607, ap)
1L sp - 8§ Thoa Ex” . Do
NoTvenTs

LOGE

Delbvig.FPriat ' ZM FM Se:z

'Reac IM FM DATA from CSC

1o Q7807, 0 TGEOTR complezior
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Sample program 2

5.10 Example Programs

The following program is used to set the output of the instrument to IM-Monitor.

Dim becardID%, Devi

T Q7607 As Troeger

Do 3p Az _rlagor

Dim ED As String

ooarcll - 0

G707 = dlecevyiboa-dTh, 3, 0, T3z, 1, TN K702

Call iowrt [Q7607, 'CS5')
2l dowrt (Q7607, 'FD3

Dekig.Priat 'ZM MONIZOR Setting. ..
’ X**X**X**X**X***Y**,:"l_[\']()h,lll()l{
Do

Cao o fhrepiQ?607, ap)
10 sp - L& _“hon BExil Do
DoCIVeNnts

telsjel

Tebug. Piat  TM-FONTT DR Set!

1o GTAIT, 0

e
J

SLlE Lo’ izlizal._on
Ty fO7R0T CRTHR setzing

T TM-WONTTOR

‘Waltirg for setzing conpleticn.

TTM-Vord tor setTing consletion

TROTR complezior
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6.1

6.1.1

6. OPERATING PRINCIPLES

OPERATING PRINCIPLES

This section explains the principles of the way in which the Q7606A/B can be used to separate and measure
the chirpform frequency modulation (FM) and intensity modulation (IM) characteristics.

Operating Principles

Separating FM and IM Components

In order to separate the FM and IM components from each other, two different measurement points of the
Mach-Zehnder interferometer are used for measurement (see Figure 6-1.) While the interferometer is in
state A, it outputs both the TM and FM compeonents in the same phase (TM+FM), Tn contrast, in state B, the

interferometer outputs the IM and

FM components in the reverse phase (IM-FM). Same phase data

{IM+FM) and reverse phase data (IM-FM} can be obtained using the sampling oscilloscope, and then 1M
and FM data can be separated by calculating the sum and difference between those two data with a per-

sonal computer.

I Switching measurement

A\

points
IM-FM IM-FM i ‘
A E [I\»l+l~ M LM FM
EA:
R /\ /\
3 _.-': :\/ Tlme
o7 o \./
-‘\../ "\..f} >
> F

1: Optical intensity of
interferometer output

awi,

Figure 6-1

y f: Lightwave frequency

Switching Measurement Points of the Mach-Zehnder Interferometer

Lightwave Frequency Discriminator

6-1
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6.2 Interferometer Characteristics and Q7607 Operations

6.2

6-2

Interferometer Characteristics and Q7607 Operations

The Q7607 has a pair of interferometers: HIGH-SENS and WIDE-BAND. This section describes the rela-
tionships between the interferometer characteristics and Q7607 operations.

The characteristics of the Q7607's built-in Mach-Zehnder interferometer are given below.

1.

Interferometer characteristics measured by RESET

The interferometer output maximum and minimum values are obtained by shifting the lightwave fre-
quency discriminated characteristics. Data obtained here is used when the TIM+FM and TM-FM settings
are performed.

1
A Shifting interference characteristics

——-

-
f

I: Interferometer output
optical intensity
f: Lightwave frequency

Figure 6-2 Interferometer Characteristics Measured by RESET
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6.2 Interferometer Characteristics and 7607 Operations

2. Interferometer characteristics measured by IM+FM

The lightwave frequency-discriminate characteristics are controlled so that the interferometer output is

the sum of the IM and FM characteristics.

»l—i

IM+FM

AN

A

smy,

>

\/ Time
f

1: Interferometer output
optical intensity
f: Lightwave frequency

Figure 6-3 Interferometer Characteristics Measured by TIM+FM

3. Interferometer characteristics measured by IM-FM

The lightwave trequency-discriminate characteristics are controlled so that the interferometer output is
the difference between the IM and FM characteristics.

»i—l

IM-FM

-

Time

/\ .
\/

-

A

>

s,
-

f

I: Interferometer output
optical intensity
f: Lightwave frequency

Figure 6-4  Interferometer Characteristics Measured by IM-FM
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6.2 Interferometer Characteristics and Q7607 Operations

4. Interferometer characteristics measured by IM-MONITOR

The lightwave frequency-discriminate characteristics are controlled so that the interferometer output is
the IM characteristics only.

I
A

v

Time

:

f
> Interferometer output
* optical intensity

¥ f: Lightwave frequency

A\

],

Figure 6-5 Interferometer Characteristics Measured by IM-MONITOR
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6.3 System Block Diagram

6.3 System Block Diagram

The system block diagram is shown below:

Optical input

by

Polarized wave

Optical amplifier
3 P -9 adjuster

{Option}

Mach-Zehnder interferometer

A

h 4 h 4
Optical amplilier Polarized wave adjuscer Interleromeler input Interlerometer Fipzt
control signal conlrol signal signal monitor control signal
Interferometer
cutput signal
maonitor

CPU

GPIB signal

Front panel

GPiB

p—y

Optical output

Figure 6-6  System Block Diagram
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7.

7. SPECIFICATIONS

SPECIFICATIONS
1. Main specifications *1
Ttem Q7607 OPT7607+10
Wavelength measurement range 1510 nm to 1610 nm 1530 nm to 1610 nm
Incident light range -10 dBm to +10 dBm

Frequency conversion accuracy

+ 15 % or less

Demodulation coefficient (10 G and 50G) *2

Px0.042/GHz /P x 0.021/GHz

FSR (10 G and 50G)

150 GHz = 15 GHz /300 GHz + 15 GHz

Demodulation bandwidth (10 G and 50G) *3

100 Hz to 50 GHz / 100 Hz to 100 GHz

Demodulation frequency Deviation

65 GHzp_p or less / 135 GHzp_p or less

Insertion loss

13 dB or less -

Output level

- -1.5dBm £ 1.5dB *4

Incident light polarization compensation

Yes

¥l With23°Cx£5°C

*2: P indicates the average optical power

*3:  Range of 1 dB down with 100 MHz as center.
4.

2. Interface specifications

Total output power, Repeatability after setting of measuring point

Item

Contents

Optical Input and output

FC and PC connectors (FC type and PC type are also available)

GPIB

Conforming [EEE488-1978

Optical remote interlock

BNC connector (Used only when OPT10 is installed in the instrument.)

3. General specifications

Ttem

Specifications

Operating environment

Temperature: 0 °C to 40 °C

Relative humidity: 85 % or less (non-condensing)

Storage conditions

Temperature: -20 °C to 60 °C

Relative humidity: 90 % or less (non-condensing)

Power supply

100 VAC to 120 VAC. 220 VAC to 240 VAC, 50 or 60 Hz, 100 VA or less

100 VAC and 200 VAC: automatically selected

External dimensions

Approx. 424 (W) x 132 (H) x 500 (D} mm

Mass

13 kg or less
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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





