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No. ESIO0

Safety Summary

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

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

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

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

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

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

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

« Basic Precautions

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

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

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

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

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

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

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

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

product.

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

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

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

e Caution Symbols Used Within this Manual

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

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

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

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

* Safety Marks on the Product

The following satety marks can be found on Advantest products.

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

&: CAUTION - Risk of clectric shock.

* Replacing Parts with Limited Life

Safety-2

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

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

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

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



Safety Summary

Main Parts with Limited Life

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

* Hard Disk Mounted Products

The operational warnings are listed below.

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

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

An area away from shock or vibrations.

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

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

Make back-ups of important data.

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

* Precautions when Disposing of this Instrument

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

Harmful substances: (1) PCB {polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

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

Example: fluorescent tubes, batteries
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Environmental Conditions

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

+  Altitude of up o 2000 m

Direct sunlight :

e
CCorrosive
=Gy

I N N N N PN O PN N

Vibration

Figure-1 Environmental Conditions

«  Operating position

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

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

The air vents on the case must be un-

blocked.

Front

Figure-2 Operating Position

« Storage position

Front This instrument should be stored in a horizontal
position.

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

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

Figure-3 Storage Position

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

Pollution Degree 2
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Types of Power Cable

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

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

There are six power cable options (refer to following table).

Order power cable options by Model number.

. Rating, color Model number
Plug configuration Standards and length (Option number)
JIS: Japan 125Vat7A Straight:  A01402
Black
@ Law on Electrical Appliances |2 m (6 ft) Angled:  A01412
- |UL: United States of America 125VatTA Straight:  A01403
Black {Option 95)
% CSA: Canada 2m (6 ft) Angled:  A01413
CEE: Europe 250Vat6A Straight:  A01404
DEMKQ: Denmark Gray (Option 96)
NEMKO: Norway 2m (6 1t) Angled:  A01414
VDE: Germany '
KEMA: The Netherlands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vatb A Straight:  A01405
Gray {Option 57)
2 m (6 ft) Angled:  A01415
SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray {Option 98)
2m {6 ft) Angled: -
BS: United Kingdom 250Vat6 A Straight:  A01407
Black (Option 99)
2 m (6 ft} Angled: AD1417
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/\ CAUTION

The Q8344A contains a Michelson Interferometer. This precision mechanism is
sensitive to vibration and shock when transported.

To prevent damage in transportation, the Michelson Interferometer is locked at
the factory.

Before use, release the manual lock by the following RELEASE procedure. *
(The Q8344A equips an auto lock mechanism inside. 1o reinforce safety in
transportation, this manual lock is set.”2)

In transportation, set this manual lock by the following SET procedure.

*1: The error occurs when self test is executed if the power is turned on with the manual lock
mechanism not released. {code: 3001) '

“MOTOR locked I > Please release the LOCK, and power-on again. “

20 It is not necessary to lock the manual operation when usually move {transportation by person
in factory site etc.).

1. RELEASE (UNLOCK)

@ Remove the cover on the rear panel )
by turning the cover key 90 degrees. If‘>
@ Rotate the lock lever counterclockwise —pg

by 90 degrees, and draw the lock : =
iever out. m i@ E>( =
[

@ Push the lever left, to lock into the T -
storage position. E raml
—

[H \

Replace the cover.

Please turn over.




2. SET (LOCK)

* Be sure to lock in the state of power
> ON.

. The lever is able not to be pushed

. by an internal auto lock’s working at
. power OFF.

@ Turn power on, and wait until the
measurement screen is displayed.

@ Remove the cover on the rear panel by
. turning the cover key 90 degrees.

@& Pull out the lock lever, and rotate

. = —
clockwise by 90 degrees. | \}ﬁlm@ >
L]

@ Push the lock lever into the lock — T

position. 1 .

(it makes clinking noise if successful) b ]
e e

® Replace the cover, and turn power off.
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1. GENERAL

1. GENERAL

This chapter explains how to use this instruction manual, the outline of the Q8344A optical spectrum

analyzer, precautions when using it and the procedure for setting it up.
Be sure to read this manuat carefully before starting measurement.
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1.1 _How to Use This Instruction Manual

1.1 HMow to Use This Instruction Manual

This instruction manual consists of nine chapters and an appendix.

If you are about to use a spectrum analyzer for the first time, you should not skip any of the
chapters. When you come across an unknown term, refer to the glossary at the end of the
manual.

Those who have used an analyzer more than once or who are familiar with one should have no
difficulty finding the appropriate section or paragraph.

1. General ] ...... Be sure to read this chapter before using the analyzer.
Chapter 1 explains the outline of the analyzer, precautions when
using it and the procedure before starting measurement.

2. Panels | ...... Chapter 2 provides brief information on the panel configurations
along with the names and functions of switches.

3. Basic operation |  ...... Chapter 3 explaing the preparations for starting measurement up
to data output. Those using an analyzer for the first time should
become familiar with the cutline of the operation.

4, Panel | ... Chapter 4 explains the seven panel sections, including the
operation function and operation of each one.
5. Keyfunctions | ...... Chapter 5 provides a list of the Softkey menus and briefly

explains the key functions.

6. GP-Binterface | ...... Chapter 6 explains the program code and data output format
when the analyzer is controlled via the GP-I8 interface, giving
some program examples.

7. Examplesof | ...... Chapter 7 offers some typical measurement exarnples using the
measurement Q18344A,

8. Principlect | ..., Chapter 8 shows the internal blocks and briefly explains their
operation operation.

9, Performance | ...... Chapter 9 lists the specifications of the analyzer.

Appendix | ...... Glossary of technical terms. Refer to this as required.

Externai view | ... ... External dimensions are shown on the drawings. lllustrations of

the front and rear panels are enlarged.
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1.2 Qutline of the Analyzer

1.2  QOulline of the Analyzer

The (38344A is an optical spectrum analyzer employing a Michelson interferometer. its main
features are given below.

Features
M  Coherent length can be measured.

The coherent length which cannot be measured by dispersion spectroscopy using a
grating can be measured by the Q8344A using the interference method. Therefore, the
(8344A can easily determine the noise suppression performance of the CD/VD laser
diode due to the reflected light. The analysis range is as wide as 10mm.

High-speed measurement

As the analyzer employs Fourier spectroscopy using an interference meter, measurement
can be performed in a definite time independent of the setting of the measurement
wavelength span.

Even when the GP-IB interface is used, the entire procedure from the measurement start
frigger to data output can be carried out in less than 1.5 seconds.

(Providing the wavelength range is in either the short or long wavelength.)

+ 0.1nm wavelength measurement accuracy
As a He-Ne laser is used as the internal reference light source, a high wavelength
accuracy of 0.1nm is realized. Wavelength calibration is not required,

Easy operation

Various aspects have been taken intc consideration to make measurement easier.

The panel key arrangement, Softkey menus and basic key functions can be specified in
the first hierarchy.

The Q8344A has a built-in level meter which greatly facilitates adjustment of the
measurement light coupling.

Zoom function

The measurement data can be analyzed again and displayed with the zoom function.
Data can be displayed from wide 1o narrow span without repeating measurement.

Various processing functions

Various processing functions are available. They include four types of spectral width
measurement functions, an automatic peak function, four types of cursor indication
modes, and 32 data memory areas.

Built-in high-speed printer (optional)

Measurement data can be easily output using a high-speed thermal printer having a
printing speed of less than 8 seconds.
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1.3 Before Using the Analyzer

1.3 Before Using the Analyzer

Upon taking delivery of the analyzer, check whether any part ol it has been broken during
transportation. Then, check the guantity and specifications of the standard accessories against
Table 1-1.

If any part is broken or accessory missing, contact the sales dealer and the support offices.

The addresses and phone numbers of the support offices are given at the end of this manual.

1.3.1 Checking the exterior and accessories

Pay attention to the corners of the analyzer when checking its exterior.
Check the number and specification of the accessories against to the table below.

Table 1-1 Standard Accessories

[Q18344A]

Name Type Parts code Q'ty Remarks
Power cable A01402 O 1 With two-pin adapter
Power fuse EAWKA4A DFT-AA4A 2 For 90 to 260VAC
Instruction —_— JQB344A 1 Japanese version
Manual : -

e EQ8344A English version
[Optional 01: Printer]

Name Type Parts code 'ty Remarks
Printer paper ADS075 —_— 5 114mm-wide thermal

paper

Note: When ordering additional accessories, do not forget the parts code (Type).

1.3.2 Environment and Precautions
(1) Do not use this analyzer in a dusty place or expose it to direct sunlight or corrosive gases.

(2) A cooling fan is provided in the analyzer to prevent abnormal temperature rise. Since the
fan blows air outside, make sure that the area around the analyzer is well ventilated. Do not-
place any other device up against the rear panel. The fan filter should be cleaned
periadically.
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i.3 Before Using the Analyzer

Since the analyzer is a precision instrument, do not subject it to vibration or use it on a table
where it was overturn.

When kransporting the analyzer, use the box and shock-absorbing material used when
shipped from the factory. If the box has been discarded, use another one 5 to 10 cm larger
than the analyzer and pack it with a sufficient amount of shock-absorbing material.

To eliminate the danger of electric shock, connect the power cord to a 3-pin socket. \f no 3-
pin socket is available, connect the GND terminal on the rear panel to the ground.

Never connect the power cable to an AC line when the power switch is ON.

Before using the power cable, confirm that the power source is within the voltage specified
on the rear panel.

Do not forget to set the power voltage switch to 100V or 200V to suit the power source
being used.

The analvzer should be placed horizontally (up to 10° inclination is permitted.} Due to its
internal configuration, the analyzer may not indicate the correct value if inclined to much.

Fower Source and Fuse

Power cable

The power cable plug used is a 3-pin type and the round pin in the center is used for
grounding. When the plug is connected to a triple-pole socket, the center pin is grounded.
When using a 2-pin adapter, connect the power cable to the socket and the ground line of
the adapter Fig. 1-1 {a) or the GND terminal on the rear panel of the analyzer to the external
ground.

The A09034 2-pin adapter provided meets electrical device regulations.

As illustrated in Fig. 1-1 (b), the two poles of the AQ9034 adapter are not identical in width.
When inserting them into the socket, check the direction of the plug and the socket.

If the adapter cannot be connected 1o the socket using the A09034 because of the pole
width, use a KPR-13 adapter sold separately.

Note

When connecting the power cable to the socket using the adapter provided, make sure
that the ground line from the adapter does not come into contact with the AC line.
i it does, the analyzer may be damaged along with other devices.
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1.3 Before Using the Analyzer

(2)  Power source
Before connecting the power cable, make sure that the analyzer power switch is OFF (set to
the front position).
The analyzer operates within the range of 90 to 132VAC or 198 to 250VAC. Set the switch
on the rear panel to suit the correct power source voltage. This switch should be set before
the power cable is connected.

To be connected
to the AC power

A09034 (KPR-18) adapter
sgurce socket.

Ground pin

3-pin power
cable plug

A8034 adapter

) To the analyzer
Connect this pin Y

to the ground

(a) (b)

Fig. 1-1 Power cable plug and adapter
(3) Fuse
@ Fuse replacement
® Remove the power cable from the AC line connector,
®  Remove the fuse holder from the AC line connector.

@ Confirm that the fuse has blown and replace it with a new one.
(The fuse capacity is identical to the power vollage range which can be used.)

Table 1-2 Specifications of the power source voltage and fuse

Power source voitage Applicable fuse (Parts code) Nominal current
AC 90V to 132V EAWKAA {DFT-AA4A) 4A
AC 198V to 250 V EAWKAA (DFT-AA4A) 47
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1.3 Before Using the Analyzer

1.3.4 Damage to circuit element due to power line CMV loop

The analyzer can be used in combination with peripheral devices such as a desk-top computer
and plotter.

When connecting a peripheral device, pay special attention to the CMV (common mode noise
voltage) which may be caused by wiring failure of the power source grounding.

If a power fine is used without grounding, an AC voltage (CMV) of about 50V is generated
hetween terminals a1l and a2, and b1 and b2, by the loop illustrated in Fig. 1-2.

In this case, if the al signal terminal is connected to a2, leaving ground terminals b1 and b2
open, the input/output circuit elements of circuits 1 and 2 may be damaged or deteriorated. To
eliminate this, it is necessary to use a power line connected to ground wiring. CMV is
instantaneous if the power is turned ON or OFF using the power source plug. The power source
must be turned ON or OFF using the power source switch.

If the power source line is to be used without ground wiring, connect ground terminal GND1 to

GND2 before connecting the signal cable. Then inset the power plug and turn the power switch
ON.

Cennection
Peripheral device cabhle 08344A
Power Power
" switch switch
Line Trans— Trans-— 1Li_ne
filter former ay a2 former t filter
v o Cir- e C i~ o
AC100 1 cuit cuit 1 AC100V
..I 1 2 E_
T T

Without ground wire:

Approximately 50V CMV is generated

Fig. 1-2 Power line CMV loop

1.3.56 CRT dispiay

Adjust the brightness of the CRT display to suit the ambient brightness using the brightness
adjustment knob located at the lower center of the front panel.

Adjust to desired brightness. Note that the CRT will become burnt if used on high brightness for
a long time.
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1.3 Before Using the Analyzer

1.3.6  Cleaning the input optical connector

if the end of the internal optical connector in the optical input section of the analyzer is not
clean, normal level may not be displayed or spectrum distortion result.

When connecting an optical connector to the analyzer, confirm that the end is sufficiently clean.
Also, do not forget to clean the end of the intemal optical connector in the optical input section
of the analyzer.

< Cleaning the end of the internal optical connector >
(1}  Removing the optical input section

I Remove screws 1 and 2 using a 2mm  screwdriver.

Screw 1 ——5 @

®

©)

® @t~ Screw 2

@  Slowly pull the optical input section out. (Pull out about 3 to 5cm.)

Puli out

Internal optical  Adapter
Optical conneactor

fiber
Note

Take care not to break the fiber.

{2y  Cleaning the end of the internal optica! connector

@ Remove the connector from the adapter and clean the end and sides of the connector
ferrule using an absorbent gauze moistened with alcohol.

Ferrule

-5

/

intarnal optical connactor

1—-8 Feb 25/91



Q8344A
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

1.3 Before Using the Analyzer

@ Lightly dab the end of the connector with the alcohol-moistened gauze and wipe off
excess alcohol with a piece of dry gauze.

Note

Take care not to rub the fiber too vigorously to avoid scratching the surface.

(3)  After cleaning

®  After drying the end of the fiber, mount the internal optical connector on the adapter and
~ slowly set it in its original position. Fix the adapter with the two screws.

1.3.7 Operation when power is turned ON

When the power is turned on, all the LEDs on the panel will light and self-diagnosis is executed
automatically.

If the diagnosis resuits are normal, the measurement data display screen appears in about 20
seconds, a buzzer sounds and the system enters the ready state.

Fig. 1-2 shows the initial screen when the power switch is turned on.

The analyzer has a built-in Ni-Cd (nickel-cadmium} battery to keep the stored setting conditions
and measurement data while the power is off. The battery is automatically charged while the
power is on and the data can be retained for about six months when fully charged. If the power
remains off for more than six months, the setting conditions and measurement data may be lost.
(in this case, FAIL appears against the backup RAM item on the sel-diagnosis screen. The
selling conditions are initialized and all data saved is cleared. When this state occurs, turn the
power switch on to charge the battery. About 15 hours are required for fully charge the battery.)
If an error is found during self-diagnosis, "FAIL" appears in the corresponding column along with
an error code indicating the type of error. If the error is other than backup RAM, contact the
dealer or support office.

The addresses and phone numbers of the support offices are listed at the end of this manual.

Note: When a backup RAM error occurs self-diagnosis is executed without stopping operation.
In this case, a buzzer sounds three times upon completion of the diagnosis buzzer
sound is heard three times and the following message appears on the screen.

"backup memory destroyed! > press any key to continue.”

To specify the measurement screen, press one of the pane! keys.
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Note

{a) 1f the power switch is turned on after remaining off for more than 5 minutes, the CRT

display appears in aboul 10 seconds.
{b) When the power switch is tumed on, a mechanicai sound is hear. This is the sound of

mechanical relay switching and is not a problem.

I ¥ 233222332222 Rt s R R R R R R R RS SR

% 083444 Optical Spectrum Analyzer %
% rev. AQD 4
% MFD by ADVANTEST CORP. %

2 2SS E R R R RS SRS RS RS SRR R RS R SRR RS RS

SELF-TEST in progress .......

“iten judge code
- {1) ROM PASS
(2) RAM PASS
{3} backup RAM PASS
(4) peripheral PASS
(5) measurement bleck FASS

Fig. 1-3 Initial screen at pawer on

Note: The "rev. ACD" in the above screen indicates the revision of the internal software. It
may be modified when the function is improved.

1.3.8 Setting the print paper

Mount the paper in the internal printer {optional-01) as illustrated on the rear of the printer cover.
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2. PANELS
2. PANELS
This chapier briefly explains the functions of the keys and swilches on the analyzer panels.
2.1 Front Panel
|
See (8) See (3) See (1
\ A N\
¥ ‘\
) )
|~ See (6)
= See (7)
(R i, orndn. st wunezn ]
O g
\/ j
|
See (9)
The front panel switches are explained below in the sequence shown above.
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2.1 Front Panel

(1)

® ©

®@ @

<

&

FUNCTION section
Basic measurement conditions are specified using this section.

FUNCT ION
CENTER COHERENCE
o= ® o
Sl i e
SPAN AVERASE
O = ® [
m s
REF LEVEL IOOM
@ o @O
e
LEVEL SCALE AUTO
= ® 1=
e =
J

CENTER key

SPAN key

REF LEVEL key
LEVEL SCALE key
COHERENCE key

AVERAGE key

ZO0M key

AUTO key

Specifies the center wavelength.

Specifies the wavelength span, the start/stop wavelengths
and the coherent analysis range.

Specifies the input sensitivity.
Selects the level axis (finflog) and specifies the scale.
Selects coherence or spectrum  analysis.

Specifies the averaging function ON/OFF and number of
processings.

Selects and executes the zoom function to re-analyze the
measurement data in a different span.

Executes the automatic sefting functions for wavelength
range-and input sensitivity.
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2.1 Front Panel

(2) DATA section
This section is used to enter the setting values and contro! cursor display.

( CURSOR ' DATA
BUFF 1 12
@ @ fo ] A
7 3 9 aBm ]
L1 L2
(78 =] i) P . . " ) l

" 2 3 ;r;/mv]
o . - :&mw]
ENTER
BACK SPACE LABEL
@
Y J
® CURSOR ON/OFF key :  Controts ON/OFF of all cursors and the cursor display mode.
@ A1key © Selects dispiay and erases wavelength cursor 1,
i A 2key . Selects display and erases wavelength cursor 2.
2 L1key . Selects display and erases level cursor 1.
@ L2key 1 Selects display and erases level cursor 2.
{3 Rotary knob : Moves the cursor selected and continuously changes the
data set.
& Arrow keys 1 Used to move the cursor selected and change the data set,
step by step.
f& Numeric keys : Used to specify values for condition setting.
Unit key :  Specifies the unit (input terminator).
Enter key : Setting terminator of other than the unit key.
{2 BACK SPACE key :  Deletes a character from the input data.
i LABEL key 1 Specifies the label data.
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2.1 Front Panel

{3y MEASURE section
This section controls measurement operations.

MEASURE

SINGRLE REPEAT s1op
N =) @ f=5 @

SINGLE key :  Executes measurement.
@0 REPEAT key » Executes measurement repeatedly.
@) STOP key . Stops measurement.

(4)  DISPLAY section
This section is used to select display and analysis functions.

~ A
DISPLAY
HORMALITE
CONTROL LOBS/ TRANS
@ I @
SAVE SPECTRAL WIDTH
@ _ b
REGALL . ADVANGE
o[
\ v

2 CONTROL key :  Specifies the display mode (superimpose, dual-screens,
three-dimensional).

@3 SAVE key :  Saves the measurement dala and selting conditions.

®4 RECALL key :  Recalls the measurement data and setting conditions.

@5 NORMALIZE key :  Executes measurement data normalization and measure-
ment of loss and transparency characteristics.

@6 SPECTRAL WIDTH key :  Calculates the spectral width,

©®)  ADVANCE key 1 Specifies higher level analysis.
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2.1 Front Panel

(5}  GP-IB section
This section is used to display the GP-IB status and switch Remaote/Local.

Gp-iB
79 O sra

29 O Tax
@ O usTEN

3D O remors
LOOAL

]

ADDGRESS

SRQ lamp : Lt while service request is transmitted.
TALK lamp Lt when the data transmitabled status is set.
LISTEN lamp : Lit when the data receivabled status is setl.

REMOTE famp :  Lit whiie the systemn is under external control,

® @ & @ ©

LOCAL key :  Specilies the local mode to make the panel keys valid (when
the REMOTE lamp is Iit).

ADDRESS key :  Specifies the GP-IB address (when the REMOTE lamp is
off).
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2.1 Front Panel

(6) DATA QUT section

This section controls data output,

CEVICE

DATA CUT

coeY FEED
= &

@ DEVICE key

43 COPY key
&3 FEED key

(7) INPUT section

Specifies a device (plotter, printer (optional}, clock or
Buzzer).

Executes data out processing.

Feeds paper to the printer (optional).

This section is for optical signat input.

@ Level meter

7  INPUT terminal

The input light can be monitored in real fime.

This meter is useful for adjusting the optical axis.

It has three internal ranges (-15dBm or below, 0dBm or
below and 10dBm or below). The range is automatically
specified according to the REF LEVEL on the panel. (The
range is changed when measurement is executed at the
specified REF LEVEL))

" Input terminal for optical signals.
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2.1 _Front Panel

(8) Softkeys

The Softkeys are used to select and specify the Softkey menu displayed.

[(ZoalTiEsT) Q8344 OPTICAL SPECTRUM ANALYZER

68  Softkeys Each key executes the menu function corresponding to one
of the seven keys.
(9) Others
NTEMAITY
"O
@ POWER @mm PRESET
[_— == 0N
i @ AL
s ]
]
B R

69 POWER switch
40 INTENSITY knob

@) INSTR PRESET key

42 CAL key

Turng power ON/OFF.
Adjusts the CRT brightness.

initializes the setting modes.
Executes self-diagnosis.

Caliprates the level.
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2.2 _Rear Panel

2.2 Rear Panel

GP-IB connector

This connector is used when controlling the analyzer via an external controller with an
GP-IB interface and when outputting data from the CRT to the plotter corresponding to
the GP-IB.

Fan .
This is an intake type fan for cocling the intarnal circuit.

Fuse
AC power socket

Power voltagé selector

Set this switch to suit the voltage of the AC power source to which the analyzer is to be
connected.

Set the switch to 100V for a 100V power source (90 to 132VAC) to 200V for a 200V

- power source (198 to 250VAC).

Cover for intetferometer lock mechanism
When the lock for the interferometer part is released and setled, remove this cover.

MNote

If 200V power is supplied with the switch set to 100V, the internal circuits may be
damaged. Before turning the power switch ON, confirm that the voltage seiector is
set correctly.
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3. BASIC OPERATION

3 BASIC OPERATION <For those using an analyzer for the first time >

This chapter briefly describes the basic operations required for using the analyzer.
e [Entering the measurement light
e Setling the measurement conditions
L] Sétting the display conditions
e Data output

» Data analysis
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3.1 Entering the Light fo he Measured

3.1

Entering the Light to be Measured

The FC connector located at the lower right of the front panel is used to enter the optical
signals.

The block diagram of the input section is illustrated in Fig. 3-1. The light to be measured is fed
to the internal interferometer of the analyzer through a Gl fiber having a core diameter of 50 pm.
{If optional 10 is specified, a 200 m diameter Gl fiber is used). The core diameter of the fiber
to be connected to the FC connector should not exceed that of the internal fiber. If a fiber
having a core diameter exceeding that of the internal fiber is used, not all the light to be
measured is fed to the internal fiber and the measurement level is lowered.

The fiber to be connected should have a clean end. If a fiber with dirty end is used, the level
may nol be indicated correctly or the spectrum may be distorted. End cleanness is also
requirad of the fiber used inside the analyzer.

Clean the end of the fiber periodically. For the cleaning procedure, see paragraph 1.3.6
{Cleaning the input light connector),

The fiber to be connected should be fixed firmly sc that it will not vibrate during measurement. If
the fiber vibrates, the spectrum may fluctuate.

Interferometer
Front panel

Colimeter

50.m G fiber
(or 200.m G fiber if optional 10 is specified)

Fig. 3-1 Block diagram of the input section
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3.2 Reading the CRT display

The Q8344A analyzer displays the measurement data along with the setting conditions and
internal medes on the screen. Fig. 3-2 shows how to read the display.

Type of the Label Number of averaging times
data to be . Year, Month, Day
analyzed Auto peak search data // Hour, Minute, Second
\\\\WA** ADVANTEST Q8344&/Bptical Spectrum Analyzer #i% 1990-12-25 10:14:38 —J
~ SPEC Pk: 4 AVG: 1/4
///,w-0.0dBm
REF LEVEL
: i : ? i : : i :
Vertieai i..........i.,.........5...........g..u.-......5...._......:...........‘.:.‘....,.,..5...........5........... Ir' \l‘
axis scale N
-50, 0dBm :
0.4000 um 07000 m 60, 00nm/D 1.0000 e m
CENTER: 0.7000 um — | V [CENTER ]
1 T T
. PEAK CURSOR / \' \
[ | |
Softkey menu / 45/Softkey type
Line for entering data Message Auxiliary conditions
to modify setting
Center wavelength Horizontal axis scale

Fig. 3-2 Reading the CRT display
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(1)

®

Additional explanation on the CRT display

Type of data to be analyzed

SPEC : Spectrum analysis

COH ;. Coherent analysis

P.NORM: Peak-normalized data

LOSS 1 Loss characteristics data
TRANS : Transparency characteristics data

Displaying the peak search data

Spectrum analysis  :  Peak wavelength and peak level are displayed.

Coherence analysis : The second peak distance and level (a) and the intermediate
distance and ievel between the first and second peaks (fi) are
displayed.

X-axis during coherence analysis

Center position :  The center wavelength is indicated between parentheses ().

Left and right ends :  The distance range specified as Xmm is indicated as - Xmm and
+Xmrn.

Message

if the analyzer's internal state or operation results in an error, message is displayed and
an alarm sounds.
A list of messages is given in Table 3-1 on the next page.
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Table 3-1 List of internal state and alarm messages

Message Description

1) AVERAGE in progress Averaging is in progress.

2)  HOLD-ZOOM in progress HOLD-ZOOMing is in progress.

3y  AUTO function in progress The AUTO function to determine the optimal
measurement condition is in progress.

4)  PRINT-out in progress The data is being output to the built-in printer
{(optional}.

5)  PLOT-out in progress Direct plotting (drawing with the plotter) is in

' progress.

8) input data out of range!! The data entered to modify the setting exceeds the
allowable range.

7y HOLD-ZOOM cannot execute!! HOLD-ZOOM was tried on the recall data or data
in the short and long wavelength range. This
cccurs when [START] is pressed.

8}  AUTO function failed!! The AUTO function did not operate correctly
because the input signal level was improper.

9}  superimpose cannot execute!! The S.IMPOSE key was pressed when the
measurement conditions in the upper and lower
sections of the screen differed.

10) condition cannot change at 3D ON!! Modification of the setting conditions was tried
when the three-dimensional display was ON.

11} no REF or MEAST datall The LOSS/TRANS function was tried when no
REF data or MEAS1 data was found in memory.

12) ditferent condition at REF < > MEAS!! “The LOSS/TRANS function was tried between data
having different measurement conditions.

13) no plottert! The plotter is disconnected or the plotter address
is other than LISTEN ONLY.

14) no printer paperl] The COPY key was pressed with no paper in the
printer.

15) printer head up!l The COPY key was pressed with the printer head
was raised.

16) illegal level data inputll A value exceeding the +9.9dB range was entered

during level calibration.

3-5 Feb 25/91



Q83444
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

3.2 Reading the CRT Display

&  Auxiliary conditions

Auxiliary measurement and display condition items are displayed in three alphabetical
characters. They are displayed at fixed positions.

(When a function is selected, the corresponding three characters appear. If no function is
selected, no characters appear.)

The meanings and display positions of auxiliary conditions:

®
®

RAU : "AUTO" mode has been selected for the REF level.

ZCAor ZSA :  “"CTR AUTO" {(ZCA) or "SPAN AUTQ" (£ZSA) has been selected
for the ZOOM function. '
APC  : APC (Auto Peak Center) function has been selected.
At the end of measurement, this function automatically sets the peak
wavelength as the center wavelength.
HSA or HSB or HAB  ;  The Hi-sense mode effective for measurement of weak
signals such as LED has been selected.

HSA: The Hi-sense A has been selected.

HSE: The Hi-sense B has been selected.

HAB: Both the Hi-sense A and Hi-sense B have been
selected.

Siv : "SIMPOSE" (superimpose) has been salacted.

RCL . The data displayed is memory recall data. This disappears when
{he data is updated by measurement.

Display posttion:

@ 8ee®

o
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3.3 Setting the Measurement Conditions

Normally, the FUNCTION section keys are used for setting the measurement conditions.
Basically, the measurement conditions can be divided into three types as follows:

1} Setting the wavelength conditions (center wavelength, span and others)

2) Setting the level conditions (input sensitivity)

3) Other settings (the number of averaging times, measurement light selection, and others)
Set the measurement conditions using the keys shown in Table 3-2.

Table 3-2 Measurement condition items and corresponding keys

Setting item ltem selection keys Keys for modifying settings.

[ I 2t T e el 1

@ Center wavelength || oENTER ! PEAK |! CURSOR : :AUTO PKC |
| Sy Adbmwawe e L - - -
Numeric key , Knob Arrow key
Fmmmmm—— 1= === m- 1

@ Wavelength span SPAN | FULL I 0.4101.05
pbududafulefudnfell ittty 4
! 0.8t01.75 |
]

Numeric key , Knob, Arrow key

Start wavelength

SPAN | + ' START, |

i Numeric key , Knob, Arrow key

@ Stop wavelength

SPAN | + ¢ STOP

i| Numeric key , Knob, Arrow key

® Coherent analysis

o SPAN :032mm::065mm::13mm:
ge : t:::::::i::::::::1":::::::1
P28mm |} 5.2mm 104mm,
b e e o Y [ P — J L _______
. AUTO | Knob, Arrow key
o 4
© Input sensitivity REF LEVEL | TOTALPWR || AUTO |
L ___________ I A
Numeric key , Knob, Arrow key
. by g [T e mmq e ] T T me—
@ Selecting the lightto | pre | EvEl { LASER/LED | | HI-SENS A | | HI-SENS B |
be measured N 4 b I S i
tshe'ed‘l‘ftngt ths type of |[ cOHERENGE I SPECTRUM || COHERENCE |
€ gata 10 de AP A 4
analyzed
- rF===1r==""1r-———/ar—~m—"1r~—m1
@ ?Iumber of averaglng AVERAGE E 2 :: 4 :: 8 I[: .| H 2 :
Imes | AR I IS [ TR TR Iy SO |
| 2 T et -1
i 64 ) ON/OFF :
Numeric key , Knob, Arrow key
[:I : Panel key L__1 : Softkey
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3.4 Setting the Display Conditions

in addition to the normal single screen display, dual-screen, superimpose and 3-dimensional
displays are also available. Set the display conditions using the LEVEL SCALE and CONTROL
keys.

Table 3-3 shows the display conditions and keys used to modify settings.

Table 3-3 Display conditions and keys used

Setting item ltem selection keys Keys for modifying settings
. g Jroee T Arm e 1
@ Display scale LEVEL SCALE ' LINALOG 1! 10dBD 1 5B |
e e e = dJ b i - — s 4
___________________________ ]
' 2dB/D )1 1dB/D )} 0.5dB/D |
L bk i ——— s d
F-——"—==—"====1
P 0.2dBD |
Knob, Arrow key
H 3 Fp-mm == b
@ Grid display CONTROL | GRD |
. [ 1
@ Dual-screen display CONTROL :L DUAL J:
. | S a
@ Superimpose CONTROL | SIMPOSE |
. . . F—
@ 3-dimensional dasplay CONTROL + : an : 2D ON/OFF
ON/OFF b
. r~—=-3
® Settingthe CONTROL | + 13D i|} INC ANGLE || DEC ANGLE
3-dimensional display e . :
conditions INC N DEC N
wF
N LOCK ROLL
r—=—"1
@ Recall and erase of || conTROL | + ! 3D ||| CSRNEXT || DELETE
3-dimensional data I
CLEAR i |i RECALL
| A
* E:] : Panel key L__ 1 :Softkey
: Softkey (2nd line) : Softkey {3rd line)
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3.5 Measurement and Data Qutput

Measurement is executed and the results oulput according to the measurement and display

conditions described in sections 3.3 and 3.4.

Measurement is controlled using the three MEASURE section keys: for single measurement,

repeated measurement and measurement siop.

The data displayed can be output to a printer (opticnal) or a plotter using the DATA OUT section

keys.

Table 3-4 describes the keys used for measurement and data output.

Table 3-4 Measurement and data output items and keys used (1/2)
ltem ltern selection and ~ Keys for modifying settings
execution keys
Executing a single SINGLE
measurement
Executing a repeated REPEAT
measurament
measurement
Specifying the output || pevICE "PRINTER || PLOTTER !
device = lbe——d lcmaaaa o Tl e J
""""""""" Fosemmem e
CLOCK ! BUZZER |
_________ JF ) AP U
Executing data COPY
output
Paper feed to printer FEED
Setting the plotter DEVICE |+ ! PLOTTER DATA: ALL DATA: SIG
output conditions I, :
PAPER ADV plot size
Ad (H1) H2
H4 V1
V2 V4
® Selling the printer DEVICE |+ PRINTER 1| [ MENU OUT
output conditions L mm a
| 2|
* D : Panel key i} Boltkey

: Softkey (2nd line)

1 Sofikey (3rd line)
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Table 3-4 Measurement and data output items and keys used (2/2)

ltern ftem selection and Keys for madifying settings
execution keys

@ Clock setting 1| pEVICE |+ E__C_Lb—é'ﬁu} ON/OFF YEAR
MONTH DAY* | HOUF%
MINUTE

@ Buzzer setting DEVIGE |+ {Eﬂiiéﬁ? BEEP WARNING
QUIET

* D : Panel key [:} : Softkey
L—_] : Softkey {2nd line) : Softkey (3rd ling)
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3.6 Analyzing the Measurement Data

3.6 Analyzing the Measurement Data

Data analysis can be executed using the cursor, spectral width calculating, normalizing and other
functions,
Table 3-5 describes the keys used for analyzing the measurement data.

Table 3-5 Measurement data analysis iters and keys used (1/2)

item lterns selection and Keys for modifying settings
execution keys
3 . - o ——— T —— m
@ Selecting the cursor || CURSOR ON/OFF ! NORMAL !! AMODE '
dlsplay mode L e e _J# mmmmmmmmm | -
bo--ozozoodbooooomzooil
' POWER |} 2ND PEAK |
b e e e e OO [ wd

@ All cursors ON/CFF CURSOR ON/QEE

@ M1 selection ON/OFF M

@ )2 selection ON/OFF A2

®& L1 selection ON/OFF L1

©® 1.2 selection ON/OFF Lo

@  Moving the cursor A IloA2 |/ Knob, Arrow key
L1 ! L2
Executing the R T e 1
g SPECTRAL WIDTH ' Pk, ~XdB il RMS !
spectral width be-wrmorozzodboozozsdo o
calculation/selecting | ENVELOPE ! Poak RMS |
the calculation type A HRR J
© Specifying the SPECTRAL WIDTH | + | Numeric key
spectral width
. o |
calculation ! parameter !-+|XdB |/
parameiers b a
YdB | /| K {/
Kr (RMS)
®  Executing the peak NORMALIZE { Pk NORM |
normalize function I 4
r--1
* I::[ : Panel key 1 Softkey

- Softkey (2nd ling)
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3.6 Analyzing the Measurement Data

Table 3-5

Measurement data anaiysis items and keys used (2/2)

item Iterns selection and Keys for modifying settings
execution keys
- . | it I e
@ Loss characteristics NORMALIZE | MEM NORM 1! LOSS |
pudefepetadubualuoiufiovbodeiubuie g
! SAVREF || SAV MEASt |
b e — — A e —_— —+
_____________ g
B Transparency NORMALIZE i MEM NORM !! TRANS !
characteristics I Al 4
E e rT-TTmTT T
I SAVREF !l SAV MEAS1 |
e e e o e OO SO VU U VR R g |
@ Curve fi ADVANCE | CURVE FIT |
S ~
] =71
* I::l : Panel key L] Soltkey

: Softkey (2nd line)
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3.7 Operating Precautions (wavelength resolution/sensitivity)

The (8344A is a Fourier speciroscopic type optical spectrum analyzer equipped with a
Michelson interferometer. The definition of wavelength resolution as appflied to this analyzer
differs from that of the diffraction grating monochrometer type.

The input sensitivity varies according to the wavelength span specified.

(1)

Wavelength resclution

In the case of the (8344A, the wavelength Ay resolution is the difference from the
wavelength of the next measurement point A+ on the spectrum measured, This value is
determined by the relationship between the center wavelength and the span. Since the
frequency spectrum obtained by FFT processing is infernally converted into the wavelength,
the intervals between the wavelength measurement points (resolution) are not identical (they
become identical on the frequency axis).

Frequency to wavelength conversion is done using the following equation:

[ T T T T T T T T e T T T T 1
EA = (0.632991 x 10-6 X 256 X 10*3)/ {4 X f) :r—mm"-"- Q)
\ = 0.040611 /1 :
L o e et e o e e BT A T T = mr e b J
0.632991 X 10-6 : Standard He-Ne wavelength (in vacuum)
256 X 10+3 . Sampling frequency of A/D converter
4 :  Sampling clock multiplication factor

(Note: When the START wavelength is 0.4 »m or below, the multiplication factor is 8.)

Since the frequency analysis range of the A/D converter is 100kHz and the number of points
obtained by FFT processing is 800, the frequency resolution is 125Hz. Actually, an internal
digital filter is used to increase this resolution up to the value multiplied by 64 at maximum
(x2, 4, 8, 16, 32 and 64 multiplication factors can be selected to suit the span specified).

Example: When the center wavelength is 0.78 »m and the span is 50nm:
CENTER: 0.78 gan, SPAN: 50nm — START: 0.755 pm, STOP: 0.805 psm

Using the above equation, these values are converted into frequency as follows:

fo STARTH = 0.040511/(0.766%10-6) = 53.6569 kHz
fy STOP- = 0.040511/(0.805%x10-8) = 50.3242 kMz
fc CENTER-f = 0.040511/(0.780x10-6) = £1.8371 kHz
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The multiplication factor of the digital filter is determined by the condition under which the
number of measurement points is:

"400 < (fg-fy)/ Afs 8OO"

In this example, the value of Af which satisfies this condition is 7.8125Hz {multiplication
factor 16) according to Table 3-6. The resolution /A at the specified wavelength A is
determined by the following equation:

Therefare, the resolution at 0.78.m is about 0.12nm.

Table 3-6 Digital filter muitiplication factor and frequency resolution

Digital filter 1 2 4 8 16 a2 64
muitiplication factor

Freguency 125 62.5 31.25 15.625 | 7.81256 | 3.90863 1.9531
resolution [Hz] Af

According to equation @, if resolutions of the same frequency are compared, the shorter
wavelength has a higher resolution than the longer wavelength. That is, the measurement
point interval on the spectrum is smaller at the shorter wavelength and becomes greater as
the wavelength becomes longer.

If the START wavelength is 0.4 m or below, the value 0.040511 in equations @ and @ is
halved and the resolution becomes 1/2 of the normal value because of the frequency range
of the internal A/D converter (measurement time is doubled compared o normal time).

Table 3-7 shows the relationship between resolution and span for main wavelength values.
Although 800-point data is constantly maintained internally, the number of points displayed
varies according to the relationship between the center wavelength and the specified span.
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Table 3-7 Relationship between resolution and span for main wavelength values

Unit: nm
Wave-
length 0.633 pm 0.780 pm 0.850 um 1.310 zm 1.560 pm
[64.00 kHz] [51.94 kHz] [47.66 kHz] [30.92 kiHz] [ 26.14 kHz]
Span
FULL 1.236 <1> 1.877 <i> 29229 <1> 2648 <2> 3,707 <2>
[492] [492] [492] {440} [440]
(0.4 10 1.05) | (0.4 to 1.08) (0.4 to 1.05) (0.8 to 1.75) (0.8 to 1.75)
500 nm 1.236 <1> 0.93¢ <2> 1.116 <2> 1.325 <4> 0.927 <8>
[440] [594] [562] [393] [593]
(0.4 to 0.9) (0.55 to 1.05) (1.25 to 1.75)
200 nm 0.309 <4> 0.469 <2> 0.558 <4> 0.331 <16> [0.463 <1B6>
{665] [434] [365] [609] 14341
100 nm 0.165 <8> 0235 <9> 0.138 <16> {0.166 <32> |(0.232 <32>
[662] [429] [721] [607] [434]
50 nm 0.077 <16> |[0.417 <16> [0.070 <32> |[0.083 <64> |0.116 <64>
[649] [428] [719] [606] ' [433]
20 nm 0.039 <32> |0.029 <B4> |0.035 <64> t 1
[518] {683} [575] [242] [173]
10nm [0.019 <64> ) 7 ) )
[518] [342] [288] [122] [88]
5 nm 1 7 ) 1 T
[259] [171] [144] [62] [44]
Notes

1. Values in < > indicate the digital filter multiplication factor.
2. Values in [ ] indicate the number of points displayed.
3. Values in () indicate the wavelength range.
When the wavelength range is below the resolution, the wavelength range is used instead
of the span of the specified wavelength center.
4. ‘The data here is valid when REF LEVEL Hi-sense B mode is set to OFF.
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Sensitivity

The Q83344A is equipped with a built-in 16-bit A’'D converter and FFT processing is
executed according to the converter data. Since the REF level is fixed within a single
measurement, dynamic range cannot be ensured unless the appropriate REF level is
selected to suit the light to be measured (the measurement system has a dynamic range of
approximately 45dB).

Set the REF level to suit the sensitivity required.

The sensitivity (noise level) is changed not only by the REF level but also by the
multiplication factor of the internal digital filter (changed by the wavelength span).

The change in the noise leve! due to the digital filter multiplication factor can be determined
as follows.

If the noise level is assumed to be 1 at a certain multiplication factor, then the noise level at
that factor multiplied by N is:

® InLASER mode: 1/JN
® InLED mode : JN

That is, if multiplication factor 1 is compared to 4, the noise level is halved {—3dB) in laser
mode and doubled { +3dB) in LED mode.
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4. PANEL OPERATION

This chapter describes panel key operations along with the analyzer’s functions.

4.1 FUNCTION Section

The FUNCTION section consists of eight keys used to specily the basic measurement
conditions of the optical spectrum analyzer.

(1) CENTER key :  Specifies the center wavelength.

(2} SPAN key . Specifies the wavelength span, the start stop wavelengths and the
coherence analysis range.

(3y REF LEVEL key : Specifies the input sensitivity.

(4) LEVEL SCALE key :  Selects the vertical axis scale (LIN/LOG).
(5} COHERENCE key : Selects coherence or spectrum analysis.

(8) AVERAGE key . Specifies the averaging ON/OFF and number of processings.

{7) Z00OM key :  Selects and executes the ZOOM function to re-analyze the
measurement data under different wavelength conditions.

{8) AUTO key . Executes the automatic setting functions for optimal measurement
conditions.

411 CENTER key

The CENTER key is used o specify the center wavelength and the setting are carried out using

the numeric keys, knobs, arrow keys and Softkeys. When the CENTER key is pressed,
CENTER: X.)X000Kzm '

appears at the bottom of the CRT and the Softkey menu illustrated below can be used.

Softkey menu

[CENTER ]
PEAK CURSOR AUTO PKC

Explanation on the Softkey menu

@ PEAK
The wavelength of the peak level obtained by the Auto Peak Search function is specified
as the center wavelength.
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@ CURSOR
The wavelength indicated by the X cursor is specified as the center wavelength.
if two X cursors are displayed, the wavelength of the intermediate position between the
two cursors is specified as the center wavelength,.
if the X cursor is OFF, this key does not function.

@ AUTO PKC
This key sets the APC (Auto Peak Center) function for redisplay {internal HOLD-ZOOM
execution) by automatically setting the measured peak wavelength as the center
wavelength. The APC function is switched to ON/OFF alternately every time this key is
pressed. When this function is set to ON, "APC" is displayed on the right bottom in the
screen.

< <APC (Auto Peak Center} function> >

This function automatically performs reanalysis (using the HOLD-ZOOM function) by setting
the measured peak wavelength as the center wavelength. This function works when the
difference between the peak wavelength and center wavelength is more than about 1/100 of
the set span.

For example, if the span is set to 100 nm and the center wavelength is 1.3 um, the
function works when the peak wavelength is outside the range from 1.299 to 1.301 .m.
This function works only in the spectrum mode.
When, in the dual-screen mode, both the upper and lower screens are active and the
lower screen is in the spectrum mode, the peak wavelength searched on the lower screen
is set as the center wavelength on the upper screen.
Otherwise, redisplay is made with the measured peak wavelength as the center
wavelength. The APC function is not activated under any of the following conditions:
{1) The measurement condition for data to be peak-searched includes both short and
long wavelengths.
{2) The measurement condition for data to be peak-searched is for coherence
analysis.
{3) When both the upper and lower screens in the dual-screen made are in the active
mode, the wavelength ranges (short/long) differ between the screens.
(4) The LOSS or TRANS mode is set to ON.
If the AVERAGE function is set to ON, this function is executed only in the first
measurement. This function is subject to back-up.
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Key and knob functions

®

Numeric keys

The current value specified is cleared and the values entered are displayed one by one.
To load the entered value, press the Unit key (»m, nm) at the end.

Values which exceed the range of the measurement wavelength allowed (0.35 to 1.75.m)
are ignored.

To cancel all the values entered, press the CENTER key before entering new values. To
delete the value entered immaediately before, press the BACK SPACE key.

Knob

The value to be set increases when the knob is turned clockwise (to the right) and
decreases when turned counterclockwise (lo the left). The currently specified span is
increased/decreased in about 1/100 steps. '

Arrow keys
The value specified increases when the (1) key is pressed and decreases when the (] key
is pressed. The currently specified span is increased/decreased in about 1/500 steps.
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4.1.2 SPAN key

This key is used to specify the wavelength span, the start/stop wavelengths and the coherence
analysis range. The specified values can be modified with the numeric keys, knobs, arrow keys
and Softkeys. Operations differ depending on the data types (spectrum coherence analysis).
When the SPAN key is pressed, the current values appear at the bottom of the CRT:

SPAN: XXOO(X nm (during spectrum analysis)
SPAN: XX XX mm {during coherence analysis)

The Softkey menu which can be used is as follows:

Softkey menu

For spectrum analysis

[SPAN (SPEC) ]

STOP A A—SPAN | 0.4 to 1.05 |0.8to 1.76 |FULL
® For coherence analysis
[SPAN (COH) i
AUTO 0.32 mm 0.65 mm 1.3 mm 2.6 mm 5.2 mm 10.4 mm

Explanation on the Softkey menu

For specirum analysis

O

SPAN

This key is used to specify the span (when the SPAN key is pressed, this key is
selected). The specified value can be modified using the numeric keys, knob and the
arrow keys.

START
This key is used to specify the start wavelength. The specified value can be modified
using the the numeric keys, knob and the arrow keys,

STOP
This key is used to specify the stop wavelength. The specified value can be modified
using the numeric keys, knob and arrow keys. '

A A—=8BPAN

This is used to specify the interval between the two cursors as the span. When this key
is pressed, the center wavelength is also modified simultaneously. This key is disabled if
the X cursor is OFF or only one X cursor is enabled.
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0.4 10 1.05

This is used to specify the ‘maximum span of the short wavelength range (0.4,m to
1.05m). When this key is pressed, the center wavelength is also modified
simultanecusly.

0.8101.75

This is used to specify the maximum span of the long wavelength range (0.8zm
t01.75.m).  When this key is pressed, the center wavelength is also maodified
simultaneously.

FULL

This is used to specify the maximum span (0.35.m o 1.75.m). When this key is
pressed, the center wavelength is also modified simultaneously.

Note that the measurement time is multiplied by four compared to normal measurement
when this key is used. _

(To measure the short and long wavelengths, the measurement time is doubled. Also,
since a wavelength below 0.4 »m is maintained, measurement time is doubled as well. In
total, measurement time multiplied by four is required.)

For coherence analysis

®

AUTO

The distance range determined by the span during spectrum analysis is automatically
specified. The distance range is depend not only on the wavelength span but on the
center wavelength.

See Table 4-1.

0.32mm
The distance range for coherence analysis is set to +0.32mm.

0.65mm
The distance range for coherence analysis is set to & 0.65mm.

1.3mm
The distance range for cocherence analysis is set to £ 1.3mm,

2.6mm
The distance range for coherence analysis is set to +2.86mm.

5.2mm
The distance range for coherence analysis is set to +5.2mm.

10.4mm
The distance range for coherence analysis is set to £ 10.4mm.
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Note

1. If the wavelength range is set to 0.4 um or lass, distance range 20.4 mm cannot be set.
2. If Hi-sense B is set to ON, distance ranges 5.2 mm and 10.4 mm cannot be set.

Tabie 4-1 Relationship between the distance range for coherence analysis
and the span for spectrum analysis
Distance
aNSe 1Y 10.4 mm 5.2 mm 2.6 mm 1.3 mm 0.65mm 0.32 mm
Center
wavelength
0.833 pm <15.2nm | 153 nm 30.2 nm 59.0 nm 1127 nm | 206.9 nm
to to to to to
30.1 nm 58.9 nm 112.6 nm | 206.8 nm | 355.6 nm
0.78 zm =231 am | 23.2 nm 45.8 nm 88.6 nm 167.6 nm | 302.7 nm
to to to to to
45.5 nm 88.5 nm 167.5 nm | 302.6 nm | 506.9 nm
0.85 pm £27.4n0m | 27.5 nm 54.0 nm 104.7 nm | 197.1 nm | 353.3 nm
to to to to to
53.9 nm 104.6 nm 197.0 nn | 353.2 nm | 400.0 nm
1.31 am =645 nm | 64.6nm 126.1 nm | 240.5 nm | 4405 nm | 754.2 nm
to to to to to
126.0 nm | 2404 nm | 440.4nm | 7541 nm | 880.0 nm
1.55 um <89.9nm | 90.0 nm 174.9 nm 331.1 nm
o to to
174.8 nm | 331.0 nm | 400.0 nin

(Note) This data is valid when HI-SENS B mode is set to OFF.

Key and knob functions

For spectrum analysis

@  Knob and arrow keys
The specified value can be increased by pressing the
clockwise (to the right) and decreased by pressing the
counterclockwise (to the left).
value in 1 - 2 - 5 steps.
The maximum and minimum spans which can be specified are 1400nm and 1nm,
respectively.

1) key or turning the knob
key or tuming the knob
Both key and knob operation increases/decreases the

Sep 25/91



Q8344A
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.1 FUNCTION Section

@  Numeric keys

The value currently displayed is cleared and the values enterad are displayed one by ona.

To load the entered value, press the Unit key (pm, nm, nm/DiV.) at the end.

Values which can be specified range from 1 to 1400nm. Values down to 0.1nm are also

valid.

To cancel all values entered, press SPAN and enter. To delete the value entered

immediately before, press the BACK SPACE key.
For coherence analysis

@  Knob and arrow keys

The value specified can be increased by pressing the (1] key or tUrning the knob
clockwise {to the right) and decreased by pressing the key or turning the knob

counterclockwise (to the left). Six ranges from 0.32mm to 10.4mm can be specified.

@  Numeric keys

The value currently displayed is cleared and the values entered are displayed one by one.

To load the entered value, press ENTER at the end.

Values ranging from 0.32 to 10.4 can be specified rounded up to the six types displayed

in the Softkey menu.

Note

If a wavelength below 0.4 um is specified, the measurement time is doubled and the
resolution is halved due to system limitations. Therefore, use the FULL span setting only
when spectrum analysis below 0.4 um is required.

if a value over the short and long wavelength range (the START wavelength is below 0.8
um and the STOP wavelength exceeds the 1.05 um), the wavelength below 1.0 um is
analyzed as the short wavelength and the one above 1.0 um is analyzed as the long
wavelength. Consequently, the resolution differs below or above 1.0 um and the data
display point interval becomes discontinuous.

Since a spectrum having identical intervals on the frequency axis is converted into
wavelength when displayed by the (38344A, the measurement points on the wavelength
axis are not at identical intervals. The point of the center wavelength specified contains
data while the points corresponding to the start and stop wavelengths determined by the
span specification do not normally contain any data (data is contained at the position
where distance equals resolution).

Up to 801 points of spectrum data can be displayed. However, this number varies
depending on the center wavelength and the span, {see section 3-7).
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413 REF LEVEL key

This key is used to specify the measurement input sensitivity so that the level of the signal to be
measured can be displayed under optimum condition. Medifications can be made using the
numeric keys, knob, arrow keys and Softkeys,
When the REFLEVEL key is pressed,

REF LEVEL: XX.XdBm (when ILGG is displayed)

or

REF LEVEL: XX.XxW (when LIN is displayed)
appears at the bottorn of the CRT, and the Softkey menu described below can be used.

Softkey menu
[REF LEVEL 1
ALTO

TOTAL PWR HI-SENS A [HI-SENS B

Note

As the QB344A uses Fourier spectroscopy, power from the input light is completely radiated in
the photo sensor section. In the case of a single spectrum with narrow line width, the peak
level and the REF LEVEL setling can be made almost identical. In the case of an LED a with
wide spectrum or LD with multiple spectra, an overload cccurs if REF LEVEL is set for the
peak level. In this case, specify a significantly greater REF LEVEL so that "OVERLOAD"
message does not appear on the screen.

Explanation on the Softkey menu

® TOTAL PWR
The total (power) of the spectra measured is set as the REF LEVEL.

@ HI-8ENS A
This key is used to control ON/OFF of the "HI-3ENS A" mode which decelerates the
internal movable mirror to the half speed decreases the frequency range to half and
lowers the noise level for measurement.
This mode is effective in micro weak oplical measurement, but measurement time is
doubled as compared with ordinary measurement.
The HI-SENS A mode is switched to ON/OFF alternately every time this key is pressed.
When this mode is set to ON, "HSA" is displayed on the right bottom in the screen.
("HAB" is displayed when HI-SENS B is also set to ON.)
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HI-SENS B

This key is used to control ON/OFF of the Hi-SENS B mode which sets the resolution to
half as compared with ordinary measurement and sets the A/D sampling interval to half for
increasing the signal-to-noise ratio (enlarging signal}.

This mods is effective for measuring LED having wide spectrum, for example.

Since the resolution is decreased to half in this mode, the number of measuring points is
also decreased to half. Measurement time is doubled as compared with ordinary
measurement (because the clock frequency is multiplied by eight in all wavelength
ranges)

If this mode is set to ON, the distance range for coherence analysis is up to 2.5 mm.

This mode is switched to ON/OFF alternately every time this key is pressed. (Each
switching to ON/OFF erases measurement data from the screen.)

When this mode is set to ON, "HSB" is displayed on the right bottom in the screen.
{"HAB" is displayed when HI-SENS A is also set to ON.)

LASER/ALED

This key is used to select the type of light to be measured (LASER and LED modes are
specified alternately).

Use the LED mode when measuring light having a large spectrum range {such as LEDs
and white light sources), while use the LASER mode for a small spectrum range {such as
laser).

in LASER mode, the level of the spectrum displayed corresponds to the power indication
of the spectrum around the spectrum resolution (ENBW) during measurement. The unit
is dBm or W. When the signal spectrum range is smaller than the spectrum resolution of
the analyzer, the spectrum peak value corresponds ta the power of the input signal.

In LED mode, the spectrum resolution of the analyzer is normalized to inm and the
spectrum power density indicated. The spectrum resolution of the analyzer varies
depending on the wavelength because of the measurement method. Therefore, select
this mode when measuring a spectrum having a wide range.

AUTO

This key controls ON/OFF switching of the mode in which the REF LEVEL appropriate for
the light power measured has been automatically set.

The oplical input power increases when this mode is ON. When an overload occurs, a
greater value is automatically set for the REF LEVEL.

When this mode is selected, the measurement time should be multiplied by three or more
if the power of the input light varies.
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Key and knob functions

®

Knob

The value specified increases when the knob is turned clockwise (to the right) and
decreases when the knob is turned counterclockwise (to the left).

The value is increased/decreased by 1/2 (0.5 div) when LOG is displayed and in 1-2-5
steps when LIN is displayed.

Numeric keys

The currently displayed value is cleared and the values entered are displayed one by one.
To load the entered value, press the Unit key (dBm, mW, uW, nW).

When dBm is specified by the Unit key, the LOG scale appears. Otherwise, the LIN scale
appears.

To cancel the values entered, press the REF LEVEL key, and re-enter data. To delete a
value entered immediately before, press the BACK SPACE key.

Arrow keys

The arrow keys are used to modify the REF LEVEL displayed (without modifying the input
sensitivity).

The value can be increased by pressing the (1) key and decreased by pressing the
key. Values are modified in 1/2 (0.5 DIV) steps on the LOG scale and in 1-2-5 steps on
the LIN scale.

If the REF LEVEL has been modified using the knob or numeric keys, the REF LEVEL. set
with the arrow keys is reset identical to the input sensitivity.
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4.1.4 LEVEL SCALE key

This key is used to switch the vertical axis scale (LIN/LLOG) and to set the LOG scale. Values
can be modified using the numeric keys, knob, arrow keys and Softkeys.
When the LEVEL SCALE key is pressed,

LEVEL SCALE: XdB/DW (when LOG is displayed)

or

LEVEL SCALE: LIN {when LIN is disptayed)
appears along with the currently specified value, and the Softkey menu described below can be
used.

Softkey menu

[LEVEL SCALE ]
2dB/D 1dB/D 0.5dB/D 0.2dB/D

10dB/D

Explanation on the Softkey menu

@  LINLOG
This key is used to switch the display scale to LIN or LOG.
LIN and LOG are specified alternately when the key is pressed.

@ 10dB/D, 5dB/D, 2dB/D, 1dB/D, 0.5dB/D, 0.2dB/D
When the L.OG scale is selected, the type can be selected from the values given in the
menu: 10, 5, 2, 1, 0.5 and 0.2dB/DiV.
The grid scale is 6 if 10dB/DIV is selected, otherwise, itis 10.

Key and knob functions

@  Knob and arrow keys
These are used to switch the LOG scale type (6 types from 10dB/div to 0.2dB/DIV).
The specified value can be increased by pressing the (1) key or turning the knob
clockwise (to the right) and decreased by pressing the key or tuming the knob
counterciockwise (to the ieft).

@  Numeric keys
The currently specified value is cleared and the values entered are displayed one by one.
To load the entered values, press the Unit key (dB/DIV) at the end.
If a value other than the six types is entered, the scale type nearest the value is specified.
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4.1.5 COHERENCE key

In addition to normal spectrum analysis, this analyzer is equipped with the coherence analysis
function using an interferogram obtained by a built-in interferometer. This key is used to switch
between spectrum and coherence analysis.

For switching analysis data, only the Softkey need be used.

When the COHERENCE key is pressed, the Softkey menu described below can be used.

Softkey menu

[COHMERENCE ]

Explanations on the Softkey menu

@  SPECTRUM
Spectrum analysis is selected.

{

@ COHERENCE
Coherence analysis is selected.

Note

Coherence analysis cannot be specified under the following conditions:
The span is set to "AUTO" and the wavelength condition for spectrum analysis is one
of the following:
¢ The wavelength exceeds the short and long wavelength range.
(The start wavelength is below 0.8pum and the stop wavelength exceeds
1.05pm.)
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< < Coherence Analysis> >

The interferogram obtained by the interferometer is sampled by the A/D converter at a definite
distance interval (1/8 He-Ne laser wavelength of 0.633 um ==0.080 um) and data at 1024
points are measured.

The interferogram is obtained by dividing the light to be measured into two fluxes to be fed
through different routes and superimposed. That is, the interferogram indicates the degree of
interference of the light to be measured.

1. The foliowing are executed in coherence analysis.
Interferogram ——> A/D converter ——>digital filier
— Data of 1024 points at an identical interval .containing phase information (real, image)
{The distance intervals depends on the muliiplication facter of the digital filter.)

2. For sach of 513 points (difference in luminous route + direction data) among the 1024
points measured in step (a), the sum of squares is determined.
Ci= V real2 +imag

3. All data is normalized at the peak value (data of route difference 0) of the sum of the
squares for each point (normalization is execuled, assuming a peak value of 1).

4. The data is looped, assuming the peak value (da{a of route difference 0) as the center for
obtaining data of 1025 points and the envelope of each point is determined.

In coherence analysis, « (distance and level of the second peak) and g (intermediate distance
and level between the peak and second peak) are displayed in place of the peak data in
spectrum measurement.
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41.6 AVERAGE key

This key is used to specify ON/OFF switching and the number of averaging times needed to
measure low power signals in a stable state. Values can be modified using the numeric keys,
knob, arrow keys and Softkeys.

When the AVERAGE key is pressed,

AVERAGE: Y0XXX

appears on the screen along with the currently specified value, and the following Softkey menu
can be used.

Softkey menu

[AVERAGE ]
2 4 2] iB a2 64

Explanation of the Softkey menu

@ ON/OFF

This key controls ON/OFF switching of the averaging mode. When ON, averaging is
axecuted the specified number of times. While averaging is ON, measurement is
executed the number of times specified using the SINGLE key. (The number of times is
indicated by the X of X/N on the screen and the data updated with each measurement.
The average of X times is then indicated. N is the number of averaging times specified.
While averaging is in progress, the "AVERAGE in progress..." message appears. While
averaging is OFF, the X of X/N remains 1.)

@ 2,4,8,18,32,64
These values specity the number of the averaging times.

Key and knob functions

@  Knob and arrow keys
The specified value can be increased by pressing the (T} key or tuming the knob
clockwise (to the right) and decreased by pressing the [I) key or turning the knob
counterclockwise (lo the left). Values are increased/decreased in powers of 2, 4, 8, 16,
32 or 84. The minirnum and maximum values are 1 and 1024, respectively.

@  Numeric keys
Values from 1 to 1024 can be specified,
The currently specified value is cleared and the values entered are displayed one by one.
To load the entered value, press the ENTER key at the end. _
To cancel all the values entered, press the AVERAGE key and re-enter new values. To
delete the value entered immediately before, use the BACK SPACE key.
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Averaging can be executed only for data obtained under identical wavelength and level
measurement conditions. Averaging is cleared if one of the followings maodifications occurs
during processing: '

Note

The center wavelength or span is modified,

REF LEVEL is modified.

Switching between spectrum coherence analysis is executed.

The AUTQ function is executed. ‘

The measurement data is recalled (in this case, the system automatically stops
measurement).

The display mode (dual-screen/superimpose/3-dimensional} is modified.

Hi-SENS B mode ON/OFF is switched.
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417 ZOOM key

Press this key when using the HOLD-ZOOM function.

This function is used to re-analyze the measurement data under different wavelength
conditions (spectrum analysis) at different distances (coherence analysis). Once
measurermnent is executed, 128k of data are stored in the interal buffer independent of the
centar/span setting.

The execution time varies about 0.5 to 1.0 second, depending on the span setting. (The time
becomes shorter when the span is wide and ionger when the span is narrow.)

Note that this function is only valid when measurement has been stopped.

< <HOLD-ZO0OM function > >

When this key is pressed, the following Softkey menu can be used.

Softkey menu

[Z00M |

START

STOP GTR AUTO | SPAN AUTO

Explanation on the Softkey menu

@ START
According to the measurement data obtained immediately before, re-analysis is executed
under currently specified wavelength conditions or distance range.
While the HOLD-ZOOM function is in progress, the "HOLD-ZOOM in progress ..."
message appears on the screen. This key is disabled under the following conditions.

Conditions under which HOLD-ZOOM processing is not executed.

Measurement processing Is in prograss.

The wavelength conditions of measurement data obtained immediately before or the
current wavelength conditions exceed both the short and long wavelength ranges.
The wavelength range (short/long) of preceding measurement data differs from the
current wavelength range.

The preceding data was found to be recall data from memory.

Normalization (LOSS/TRANS) is ON.

Averaging is ON.

@ STOP
This key is used to stop the HOLD-ZOOM processing currently being executed.
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CTR AUTO

This key selects automatic HOLD-ZOOM processing when the center wavelength setting
is modified. In this mode, CTR AUTO is displayed in reverse state each time this key is
pressed. The CTR AUTO and SPAN AUTO @& described below are selected alternately.
The conditions under which HOLD-ZOOM processing is not executed are the same as
those described in paragraph @.

AUTO SPAN

This key selects automatic HOLD-ZOOM processing when the span setting is modified.
in this mode, SPAN AUTO is displayed in reverse state each time this key is pressed.
The SPAN AUTO and CTR AUTO @ described below are selected alternately.

The conditions under which HOLD-ZOOM processing is not executed are the same as
those described in paragraph .

Additional explanation on the HOLD-ZOOM function

The interferogram obtained from the interferometer is A/D converted at a definite shilt
interval of the moving mirror and subjected to FFT processing 1o display the spectrum.
FFT processing is executed on the time-axis data on 1024 points to obtain spectrum data
on 800 points. Since the frequency analysis range of the internal A/D converter is
100kHz, the resolution by simple calculation becomes 125Hz.

To improve this resolution, the ZOOM function is used to eniarge the frequency around
the wavelength of the light to be measured, using the internal digital filter. (The
multiplication factor is 64 at maximum, corresponding to a frequency resolution of
1.953Hz.) The multiplication factor of the digital filter varies depending on the center
wavelength and span settings. As the span becomes wider, the multiplication factor
becomes smaller, and as the span becomes narrower, the multiplication factor becomes
greater. (The relationship between a typical center wavelength and span are shown in
Table 3-7.)

Since the digital filter requires sampling data of double the muitiplication factor, up to
128K (64 x 2 x 1024) of A/D-converted data is used. The analyzer has a buffer large
enough to store 128k of data. All the data required to analyze the entire short and long
wavelength ranges at various spans does not exceed 128k.

In normal measurement, the center wavelength (center frequency) and multiplication
factor are specified for the digital filter and the A/D converted data is input directly to the
digital filter. When HOLD-ZOOM is ON, data from a particular buffer area (varies
depending on the span multiplication factor) is input to the digital filter.
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418 AUTO key

When this key is pressed, optimum measurement conditions are automatically specified in
accordance with the input signals such as wavelength and level. This function is especially
helpful when the wavelength and level are unknown,

While this function is in progress, the "AUTO function in progress...

message appears on the
screen. This message disappears when the of optimum conditions are complete.

Since this function is executed internally based to the spectrum data, the distance range
cotresponding to the optimum span on the spectrum is specified when this function is used in
coherence analysis mode.

When the AUTO key is pressed, the following Softkey menu can be used.

Softkey menu

[AUTO ]
FULL 041015 (0810175 ABORT

Explanation on the Softkey menu

® FULL
Optimum conditions are determined, the entire wavelength range (0.35.m to 1.75zm)
searched, and the wavelength and the level specified.
When this key is used, more time is required compared with @ and @ because both the
short and long wavelength ranges are searched.

@ 0.4101.05

Optimum conditions are determined, the short wavelength rangs (0.4pm o 1.05.m)
searched, and the wavelength and level specified. '

@ 0810175
Optimum conditions are determined, the long wavelength range (0.8 xm to 1.75 um)
searched, and the wavelength and level specified.

Note:When Sofikey @, @ or @ is pressed, the display is reversed. It returns to normal upon
completion of the AUTO function.

< < Precautions when using the AUTO function> >

& The AUTO function may not operate normally for light sources having a power level of
iess than —40dBm.
e While the AUTO function is in progress, only the "ABORT" key is enabled. To interrupt
execution, press "ABORT".
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4.2 MEASURE Section

This section consists of three keys for controlling measurement.

4.2.1 SINGLE key

This key is used 1o execute single measurement.

While measurement is in progress, the key LED lights. The LED goes off upon compietion of
measurement. '

When averaging is ON, measurement is continuously repeated the specified number of times.
if this key is pressed while measurement is in progress (while the LED is ON), the current
~ measurement is interrupted, and another measurement is started.

4.2.2 REPEAT key

This key is used to repeat measurement.

When this mode is selected, the corresponding LED lights until the SINGLE or STOP key is
pressed.

If this key is pressed during measurement (while the LED is ON), the current measurement is
interrupted and ancther measurement is started.

Note: When averaging is ON, the process is repeated the specified number of times.

423 STOP key

This key is used to stop measurement.

When this key is pressed, measurement stops abruptly and the LED in the SINGLE or REPEAT
key goes off.

When measurement is stopped using this key, the analysis data currentiy displayed is saved in
memory.
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4.3 DATA Section

This section consists of numeric keys (keys representing numbers and units} used to modify
specified values, cursor control keys and a LABEL key to modify line commaenits (labels).

4.3.1

4.3.2

Numeric keys, arrow keys and rotary knob

Numaeric keys

The 0 to 9 keys are used to enter numerics directly for setting modification.

fn addition, the following “."and " - " terminator keys can be used to enter numerics

{ @B > mw - "WV and 98DV y and the BACK SPACE key for deleting a

u

number or character entered immediately before.

Arrow keys

The arrow keys are used to modify values in specific steps and alsc to move the cursor.
Values are are increased by pressing the (1] key and decreased by pressing the (1} key.
When the A1, A2, L1 or L2 LED is lit, the arrow keys are used for cursor movement.

Rotary knob

Values can be modified continuously or in steps using the rotary knob. They are increased
by turning the knob clockwise (to the right) and decreased by turning it counterclockwise (to
the left).

When the A1, A2, L1 or L2 LED is lit, the rotary knob is used for cursor movement.

Cursor control

The "CURSOR ON/OFF" key is used to controi QN/OFF switching of the four cursors and to
specify the cursor display mode. Four keys, A1, A2, L1, L2, are used to select the four cursors
separataly.

When the ON/OFF key is pressed, the Softkey menu described below is displayed so that the
cursor display mode can be selected.

Softkey menu

[CURSOR |

HMODE 2ND PEAK | POWER LEFT PEAK | RIGHT PEAK
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Explanation on the Softkey menu

The cursor data is displayed at the upper right of the CRT. The following display modes can be
selected:

@

NORMAL
' Selects the "NORMAL" display mode. The data display format is as follows:
A1 ... Indicates the wavelength of X cursor 1.
£1 ... Indicates the leve! of X cursor 1.
A2 ... Indicates the wavelength of X cursor 2.
{2 .. Indicates the level of X cursor 2.
L1 ... Indicates the level of Y cursor 1.
L2 ... Indicates the level of Y cursor 2.
AMODE
Selects the "AMODE" display mode. The data dispiay format is as follows:
M ... Indicates the wavelength of X cursor 1.
€1 ... Indicates the level of X cursor 1.
AA ... Indicates the wavelength difference between X cursor 1 and 2.
FANY! ... Indicates the level difference between X cursor 1 and 2.
L1 ... Indicates the level of Y cursor 1.
Fay i ... Indicates the level difference between Y cursor 1 and 2.
2ND PEAK

Selects the "2ND PEAK" display mode. The data display format is as follows:
When this key is pressed, X cursor 1 automatically moves to the maximum peak, and X
cursar 2 moves to the secondary peak,

Ap . «. Indicates the peak wavelength.
€p ... Indicates the peak level.
DA ... Indicates the wavelength difference between the peak and
second peak.
AN ... Indicates the level difference between the peak and second
peak.
POWER

Selects the "POWER" display mode. The data display format is as follows:

Al ... indicates the wavelength of X cursor 1.
A2 ... Indicates the wavelength of X cursor 2.
ZL ... Indicates the sum of the levels of X cursor 1 and 2.
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LEFT PEAK

Moves X cursor 1 from the current position to the peak position on the left.

If X cursor 1 is OFF or no peak is found on the left, this key is ignared.

When Y cursor 2 is displayed, only the peaks exceeding the level of Y cursor 2 are
counted.

RIGHT PEAK

Maoves X cursor 1 from the current position to the peak position on the right.

if X cursor 1 is OFF or no peak is found on the right, this key is ignored.

When Y cursor 2 is displayed, only the peaks exceeding the level of Y cursor 2 are
counted.

Explanation on the key functions

®

(b)

ON/OFF key

This key is used to control the display of all cursors.

If this key is pressed while the cursors are ON, ali cursors are switched OFF,

It this key is pressed while the cursors are OFF, one of the following operations is
executed depending on the preceding state.

if the cursor was ON and the CENTER, SPAN and REF
LEVEL measurement conditions are not modified:
—  The previously displayed cursor is restored.

Otherwise:
— The A1 LED lights and X cursor 1 is displayed at the peak wavelength position.

Note: if "2ND PEAK" has been selected for the cursor display mode, X cursor 1 is

automatically displayed at the peak wavelength position and X cursor 2 at the second
peak wavelength position, irrespective of the preceding state.

A1, A2, L1, L2 keys

The A1, A2, L1 and L2 keys correspond to X cursor 1, X cursor 2, Y cursor 1 and Y
cursor 2, respectively.

If this key is pressed when no cursor is dispiayed, the corresponding LED lights and the
cursor is displayed. The cursor can be moved using the knob and arrow keys.

If these keys are pressed while a cursor is displayed and the LED is off, the LED lights,
and the cursor can be moved using the knob and arrow keys.

If these keys are pressed when no LED is lit, the corresponding cursor disappears.

Note that the LED goes off when the FUNCTION of DISPLAY key is pressed.
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4.3.3 Llabel setting

A measurement data comment can be enterad on the label data line (up to 48 characters).
The label display area is fixed on the uppermost line of the CRT. The initial state of the label
fine is as follows:

= ADVANTEST Q8344A Optical Spectrum Analyzer ™

When the LABEL key is pressed, a list of characters (character menu) appears at the lower right
of the CRT and the current label data appears at the lower left.

Character menu

ABCDEFGHIJKLMNOPQRSTUVWIXYZ
abcdefghiJklmnopqrstuvwxyz
01234567868, , "' (Y[ i<>=-+=
¥~ 1@28%  &*x?2 () aBré&AiuAATS

Modification of the label data can be performed using the Softkeys, knob, arrow keys and
numeric kays,

To terminate the label setting mode, press the LABEL key again or update the label data by
pressing the "ENTER" Softkey.

When the label setting mode is cleared, the Softkey menu returns to the previous one.

Softkey menu

[LABEL ]

- -~ DEL CHR ]INS SP CLR LINE |ENTER UNDO

Explanation on the Softkey menu

D e

Moves the cursor in the label input buffer to the left one space.

@ -
Moves the cursor in the label input buffer to the right one space.

@ DEL CHR
Deletes the character at the cursor position in the label input buffer.
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ING SP .
A space is inserted at the cursor position in the iabel input buffer. The data right of the
cursor position is shifted to the right one character.

CLR LINE
Deletes ali data in the label input buffer.

ENTER
This key is used to enter the character at the cursor position in the character menu at the
cursor position in the label data.

UNDO
The label data specified before the LABEL key is pressed is restorad.
This key is helpful when an in correct label is specified.

Key functions

®

Knob

Select the characters to be entered by moving the cursor in the character menu.

The cursor moves to the right when the knob is turned clockwise (to the right) and to the
ieft when turned counterclockwise (to the left).

Arrow keys
These keys are used to move the cursor vertically in the character menu. The cursor
moves right when the (1] key is pressed and left when the 4] key is pressed.

BACK SPACE key
This key is used to delete a character immediately before the cursor in the label data.

I!OIO to "9", !I.ll and " _-ll Keys
These keys are used lo specify the key data entered at the cursor position in the label

data.

ENTER key

The data in the label input buffer is specified as label data.

When this key is pressed, the label input mode is released, and the character menu and
label input buffer disappear.
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4.4 DISPLAY Section

(M
(2)

(6)

4.4.1

This section consists of six keys used to specify the display format, measurement data analysis,
and data memory processing.

SAVE key

CONTROL key

RECALL key

SPECTRAL WIDTH key

ADVANCE key

CONTROL key

NORMALIZE key (LOSS/TRANS)

Specifies the measurement data display mode.

Saves the measurement and panel sefting data in the

internal memory.

Reads out the measurement data and panel settings

been saved.

Normalizes the measurement data and analyzes the

loss and transparency characteristics.

Calculates and displays the spectral width,

Execules a higher level of wavelength analysis,

This key is used to specify the measurement data display mode (dual-screen, superimpose or 3-

dimensional).

When the CONTROL key is pressed, the following Softkey menu appears.

Softkey menu

[DISPLAY ]

DUAL

S.IMPOSE

3D

act. U&L

xcng U/l
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Explanation on the Softkey menu

@ DUAL
This key is used to display the data on the CRT, dividing into upper and lower screens.
When this key is pressed, the upper screen is updated upon completion of the next
measurement, while the lower screen shows the current measurement. {ff necessary,
both screens can be updated using the "act. UGL" Softkey.}) In the dual-screen mode,
the measurement conditions and cursor movements are modified in the upper screen.
If this key is pressed in dual-screen mode, the upper screen is set to normal single
screan display.
Softkeys ® and ® are enabled only in dual-screen mode.
Each time the DUAL key is pressed, the dual-screen mode is turned ON or OFF and the
characters "DUAL" are switched between reversed and normal display.

kx ADVANTEST 033444 Optical Spectrum Analyzer ## 1991~ 1-18 09:10:59
CoH > 2.2547mm 93.55% 4. 0.23%  AVG: /1
109.00%1 . : : :

50.00%

10.00%/0
SN R POS B E S ORI PO :
-10.40mm 1.318%un 2.080nm/ D 10.40mm
SPEC Pk:1.318916xm 213.955.W AVG. i/l

250.0.¥

125 0uH |
25.0u/0

‘|éu‘_“?.mm OO S

DL 0uW [T ‘ ] : : :
1.2939um 1.318%m S.00nm/D 1.3439.um
[ CONTROL ]
[s.THPOSE |37 [CRLT] [act. USL Jxeng U/L | |
Fig. 4-1 A typical dual-screen display
@ S.IMPOSE

This key controls the superimpose mode.

If this key is pressed in normal mode, the current measurement data is relained as
background data on the CRT and displayed along with new measurement data.

If this key is pressed in dual-screen mode, the lower screen retains the background data,
superimposing on the upper screen. (Excluding REF LEVEL the measurement conditions
on the upper and lower screens should be identical).

This mode is automatically released when the measurement conditions (X-axis conditions
such as center wavelength and span) are modified.
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Each time this key is pressed, the superimpose mode is turned ON or OFF and the
characters "S.IMPQSE" are switched between reversed and normal display.

<+ ADYANTEST 033444 Optical Spectrum Analyzer #v
COH ol 2.2344mn 35.36% 4. 1.1172mn 0.67%  AYG: /2
100.00% : : : : :

LU

0.00% J\_ (W AN L

-10.40mm 1.3131pa 2_080mm/D U.40mm
[ CONTROL ]
DUAL E oS BER | Eng) fact. U&L [xeng U/L | |

Fig. 4-2 A typical superimposed screen

@ 3D
This key is used for ON/OFF switching of the 3-dimensional mode and for specifying the
display condition.
When this key is pressed, the following Softkey menu pears.

¢  QOutline of the 3-dimensional display function

{a) The maximum number of data displayed 16 {stored in the internal memory)

{b} Display angle . =75° to +75° (in 15° steps)

{c) Others :  Cursor display and data recall
functions

Softkey menu

[3D (1) ]
i | INC ANGLE | DEC ANGLE | CSR NEXT | DELETE more prev menu
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Explanation on the Softkey menu

@-1 3D ON/OFF
Switches the 3-dimensional display mode ON/OFF. Each time this key is pressed, the
mode is switched between 3-dimensional and normal display mode.
When the mode is set from ON to OFF, the 3-dimensional data displayed immediately
before is stored in the internal memory and the latest measurement data is displayed in
normal display mode.
When the 3-dimensional display mode is ON, the display conditions are displayed in the
following format above the Softkey menu,

{(Fxx, Cic, Doifm
we: Display angle; c: Cursor data number; it The number of data displayed
n: Maximum number of data

Notes

No measurement condition can be modified while the 3-dimensional mode is ON
{"condition cannot change at 3D ONII" appears on the screen).

If previous 3-dimensional data is recalled, the measurement conditions such as
wavelength and leve! are automatically modified to the previous values.

@-2 INC ANGLE

The display angle is increased one step (15° ). (The display data is turned to the left.)
The maximum display angle is +75° .

@-3 DEC ANGLE
The display angle is decreased one step (15°).(The display data is turned to the right.)
The maximum display angle is —75° .

@-4 CSR NEXT
The cursor is shifted to the next measurement data. If the cursor is currently at the latest
data, it is shifted to the oldest data.

The data number at which the cursor is positioned is indicated at the lower left of the
CRT.

@-5 DELETE
The latest data is deleted.
However, if a different data number is specified with the @-4 key, the dala specified is
deleted.

@-6 more
When this key is pressed, the following Softkey menu is displayed.
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Softkey menu
[3D (2) ]
CLEAR INC N PEC N RECALL | prev menu

Explanation on the Softkey menu

3-6-1

D-6-2

3-6-3

3@-6-4

&-6-5

@-6-6

CLEAR
3-dimensional display data stored in memory is cleared.

INC N

The maximum number of display data is incremented by +1. (Up to 16 can be
specified.)

The initial value of the maximum number of display data is 16 and the current number
is indicated by i in the i/n format above the Softkey menu.

DEC N
The maximum number of display data is decremented by —1. (The minimum number
of display data which can be set is 2.)

N LOCK

This key specifies whether to stop measurement when the data with the greatest
number is completed.

When the characters "N LOCK" are reverse displayed, the fock mode is ON and
measurement stops when the maximum number of data is complete.

(If "REPEAT" measurement is specified, the LED automatically goes off.)

When the characters "N LOCK" are displayed normally, the lock mode is OFF and
measurement continues after the maximum number of data is completed. This means
that the old data disappears.

ROLL

This key specifies the display method of the next data exceeding the maximum number
of the display data.

When the characters "ROLL" are reversed, ROLL is ON, The oldest data is lost and
the latest data is displayed at the end.

When the characters "ROLL" are displayed normally, ROLL is OFF. All the previous
measurement data is cleared and the latest data is displayed as the first data.

Each time this key is pressed, ROLL mode is switched ON or OFF.

RECALL

The 3-dimensional data previously measured is recalled and displayed.

This function is only valid when no display data is present.

The 3-dimensional data previously measured means that which was displayed
immediately before the 3-dimensional mode was tumed off.
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Note: A 16-data internal memory area is available for 3-dimensional display. This
memory is entirely cleared when the first data is measured after the 3-
dimensional display mode it turned on. Consequently, the "RECALL" key is
valid from the moment the 3-dimensional display mode is turned on unti! the the
first data is measured.

@-6-7 prev menu
The Softkey menu is reset to the preceding one.

@-7  prev menu
The Softkey menu is reset to the preceding one.

w»+ ADVANTEST Q33444 Optical Spectrue Analyzer +« 1981~ 1-18 09:26:51

PNORM Pk:1.31890%9um 100.00% A¥G: 174
109.00%(
50.00%
10.90%/0] ' '
. | | J\M e 7
0.00% ;:%ﬁ e a—
1.3089%un Z2.00mm/0  [.328%um
gocs: 66,C: 6,0: 8/ 3) [ ap(n) 1
(30 SHIOTT |1NC ANGLE|DEC AWGLE|CSE NEXT [DELETE [more [prev meny

Fig. 4-3 A typical 3-dimensional display

@ GRID
This key specifies whether or not to display a grid within the data display area.
This function is helpful when measurement data cannot be seen because of the grid.
Each time this key is pressed, the grid display is turned ON or OFF.
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act. U&L

This key is valid when the dual-screen mode is ON and is used to specify whether or not
to update both upper and lower screens at each measurement,

When "act. U&L" are reversed, both upper and lower screens are active and updated by
one measurement.

When "act. USL" are displayed normally, only the upper screen is active and the data in
the lower screen is not updated by a measuremaent.

Each time this key is pressed, active moede of both screens is turmed ON or OFF.

xcng U/L.

When dual-screen mode is ON, this key is used to exchange upper screen data with
lower screen data.

Since the measurement conditions can only be specified in the upper screen, this key is
helpful when modifying conditions on both screens by setting active mode ®.

4.42 SAVE and RECALL keys

These keys are used to save and recall measurement data and panel conditions stored in the
internal memory.

The analyzer is equipped with a memory capable of storing 33 screens of measurement data
and 10 types of panel conditions {the memory is backed up by a battery).

When the SAVE or RECALL key is pressed, the Softkey menu described below appears.

The Softkeys, knob, arrow keys and numeric keys can be used to execute SAVE/RECALL.

Note that the parameters given below are stored as panel conditions, which are also contained in
measurement data.

< < Panel Condition Memory Parameters > >

@ CENTER GRID
2 SPAN @ Cursor display mode
@ REF LEVEL (@ Type of spectral width calculation,
@ LEVEL SCALE parameter
® SPECTRUM/COHERENCE 1) Label
©® AVERAGE ON/OFF, the number of times (i3 Plotter setting
@ ZOOM mode (3 Printer setting

(4 Buzzer setting

CLOCK ON/OFF, CLOCK

CAL VALID
Note: The dual-screen, superimpose and 3-dimensional display modes are not stored in

memory.
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Softkey menu

® When the SAVE key is pressed:

[SAVE i
SAV REF | SAV MEAST | SAV MEAS2 | SAV MEAS3 | sav meas | sav panel
® When the RECALL key is pressed:
[RECALL 1
RCL REF | RCL MEAS1 | RCL MEASZ | RCL MEASS | rcl meas rcl panél

Explanation on the Softkey menu

@

SAV REF

This key is used to save the displayed data in the reference memory (normalizing
LOSS/TRANS).

SAV MEAS 1t0 3
This key is used to save the displayed data in the measurement data mernory areas 1 to
3.

sav meas, sav panel

These keys are used to save the displayed data in one of the measurement data memory
areas 1 to 32 (sav meas) or save the current panel setting conditions in one of the panel
memory areas 1 to 10 (sav panel).

When these keys are pressed, the measurement data stored or a list of the panel memory
areas is displayed and the following Softkey menu appears.

¢ When the sav meas key 13 pressed:

Isav meas 1
SAVE DELETE RECOVER name EXIT
Note: When the sav pansl key is pressed, the [sav meas] menu title is replaced with [sav

panel].
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Memory number. Measurement data is numbered from 01 to 32, while panel

< < How to read the directory > >

No.
conditions are numbered from 01 to 10. If a number is preceded by an asterisk
"}, tho data has been deleted with the DELETE key.
name Name stored in memory. Up to 10 characters can be specified.
date The date when the data was saved in memory.
time The time when the data was saved in memory.
Note : The datas displayed with No. only are unused memories.
% ADVANTEST Q8344A Optical Spectrum Analyzer ¥% 1996-10-15 14:11:55
<<< Directory of measurement data memory »>>>
- Ne name date time No name date time
01 0.8502um 80-10-02 14:20 | 1IT
02 1.3120um 90-10-02 15:11 | 18
03 1.3120um 90-10-05 17:06 | 19
04 sample 1-1  90-10-08 09:48 | 29
05 sample 1-2  90-10-08 10:04 | 21
] 22
23
08 LD-0023i02 S0-10-05 18:23, 24
0g LED-04 80-10-05 19:54 1 25
£10 26
11 27
12 28
13 29
14 30
15 31
6 a2

Fig. 4-4 Directory of measurement data memory
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% ADVANTEST Q83444 Optical Spectrum Apnalvzer #% 199¢0-10-15 15:28:14

¢<{ Directory of panel conrdition memory 2>>>

No nage date time
01 LDO. 78um 90-10-01 (08:52
02 LDI.31um g 1 i6:32

Fig. 4-5 Directory of panel condition meémory

SAVE

Measurement data or panel conditions are saved under the memory number selected
(reversed in the ditectory).

Select the memory number using the knob or arrow keys. The memory number and
name selected are displayed at the upper left of the Softkey menu.

DELETE
The measurement data or panel conditions saved under the memary number selected
{reversed in the directory) are deleted.

RECOVER

This key is used to recover data deleted using the DELETE key.

This key is valid only for numbers preceded by an asterisk (*). Data on names, dates and
times are also recovered.

name

This key is used to specify a name in the memory.

When this key is pressed, the Softkey menu described below appears. Specify a name in
the same way as for label selling in the name entry column, using the character menu
displayed.

Select a character by moving the cursor in the character menu using the knob and arrow
keys, then press ENTER to load the character. Numbers 0 to 9 as well as symbols " -"

and "." can be direclly loaded using the corresponding keys.
After entering a name, press the ENTER Softkey to load the data and return to the
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Softkey menu to save the data.
If SAVE is executed without specifying a name, the value of the current center wavelength
is set as the name.

[name 1

«— — T {No) J (No} |CLRUNE |ENTER prev menu

3-4-1 “«—
Movaes the cursor in the name enlry column to the left.

@-42 -
Moves the cursor in the name entry column to the right

@-4-3 T {No)
Selects the next memory number up {smaller number).

@-4-4 | (No)

Selects the next memory number down (greater number).
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@-4-5 CLR LINE
Clears the name data entered.

@-4-6 ENTER
The name data entered is loaded under the memory number selected.
Press this key, the preceding softkey menu is displayed.

@-4-7 prev menu
The preceding Softkey menu is displayed.

@-5 EXT
The memory directory screen is replaced with the measurement screen.

@ RCLREF
Data from the reference memory is read out and displayed.

® RCLMEAS1t03
Data from measurement data memary areas 1 to 3 are read out and displayed.

. ®  rcl meas, rol panel .

These keys are used to read and display data from measurement data memory areas 1
32 and panel condition memory areas 1 to 10.

When these keys are pressed, directory information on the measurement data or panel
condition memory is displayed as shown in Figs. 4-4 and 4-5, and the Softkey menu
described below appears on the screen. Select the necessary memory number using the
knob or arrow keys and read out the data from the memory by pressing the "RECALL"
Softkey.

[rel meas ]

RECALL EXIT

Note:  When the rcl panel key is pressed, the [rcl meas] title is replaced with [rcl
panel].

®-1 RECALL
The measurement data or panel condition of the memory number selected is read out and
displayed.
When measurement data is read out, the clock is fixed to the value when saved and the
characters "RCL" are displayed at the right of the CRT. The clock and "RCL" return to
the normal state when measurement is executed.

&-2 EXIT
This key is used to set the memory directory screen back to the measurement screen.
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4.4.3 NORMALIZE (LOSS/TRANS} key

The measurement data is normalized with the reference memary data or the maximum
spectrum value stored, and is displayed.

This key is valid for measuring the transparency and loss wavelength characteristic s of an
optical device such as a fiber or filter using a TQ8111 white light source connected to the
(18344A.

When this key is pressed, the foliowing Softkey menu appears.

Softkey menu

INORMALIZE 1
Pk. NORM | MEM NORM | LOSS TRANS 3AV REF | SAV MEAS1

Expianation of the Softkey menu

@ Pk. NORM (Peak Normalize)
This key selects the function to normalize the measurement data at the peak ievel and
display the results {peak normalize function). The displayed data is shified so that the
peak level is at 0dB on the screen {or 100% in case of linear display).-
The vertical axis unit is dB in LOG mode and % in LINEAR mode. While the peak
normalize function is being executed, the characters "Pk.NORM" are reversed. Each
time this key is pressed, the peak normalize function is turned ON or OFF.

++ AOVANTEST Q83444 Optical Spectrum Analyzer =*= 1991~ 1-13 09:06:33
PNORM Pk:1.313916um 100, 00% AVG: /1
100.00% .

10.00%/D

0.00% f 3 5 \,EUU ‘iﬁm 5 ‘ '
1.293%.m 131890 5.00nm/0  1.393%m

[ BORMALIZE 3
[uza NORM [LOSS [TRANS [SAV REF |58V HEAS| | RN

Fig. 4-6 Peak normalize function
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MEM NORM (Memaory Normalize)

When executing an arithmetic operation between the measurement data and the
reference memory, it is necessary to specify operation between data in multipie memories
or between the current measurement data and the reference memory.

When memory normalize is ON (the characters "MEM NORM" are reversed), operation is
executed between measurement data memory 1 and the reference memory.

When memory normalize is OFF (the characters "MEM NORM" are dispiayed normally),
operation is executed between the current measurement data and the reference memory.
If this key is pressed when "MEM NORM", "LOSS" and "TRANS" are ali OFF, "MEM
NORM" and "TRANS" are switched ON. Otherwise, only the characters "MEM NORM”
are reversed when the key is pressed.

The relationship between the "MEM NORM", "LOSS" and "TRANS" modes and to which

" operation the data is executed are described below.

(@) When "MEM NORM" is ON

s When "LOSS"is ON : Normalized = Reference / Measure-memory-1
[Loss characteristics]
¢ When "TRANS" is ON : Normalized = Measure-memory-1 / Relerence

[Transparency characteristics]

(b) When "MEM NORM" is OFF

e When "LO3S" is ON :  Normalized = Reference / Measure
fLoss characteristics]
®  When "TRANS" is ON : Normalized = Measure / Heference
{Transparency characteristics]
Note:  Normalized 1 Operation results
Reference : Heference memoty
Measure-memory-1:  Measurement data memaory 1
Measure : The current measurement data

< < Precautions when using the Normalize (LOSS/TRANS) function> >

The LOSS/TRANS function executes an arithmetic operation between data with identical
CENTER, SPAN and REF LEVEL measurement conditions. Consequently, this function
cannot be executed if the measurement conditions of the reference memaory,
measurement data memory 1 and the current measurement data differ.

In they do, "different condition at REF < > MEASH" appears on the screen and a buzzer
sounds when the "MEM NORM", "LOSS" or "TRANS" Softkey is pressed.

While the Normalize function is in progress, the REF LEVEL key can be used to move the
display vertically {the input sensitivity cannot be modified).

While the Normalize function is in progress, the measurement conditions such as
CENTER and SPAN cannot be modified. if modification is required, turn the Normalize
function OFF,

When "MEM NORM" is ON, operation is executed between memories. Therefore, the
display data is not modified on measurement completion.
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LCSS

This key is used to measure the loss characteristics.

Either "LOSS" or "TRANS" are turned on (reversed) alternately.

If this key is pressed when "LLOSS" is ON, the Normalize function is swiiched OFF (if
pressed when "MEM NORM" is ON, "MEM NORM" is switched OFF.)

TRANS ‘

This key is used when measuring transparency characteristics. ‘
In the same way as "LOSS3", the Normalize function is switched OFF if this key is
pressed while "THANS" is ON {if pressed when "MEM NORM" is ON, "MEM NORM" is
switched OFF). '

SAV REF
This key is used 1o save the latest measurement data in the reference memory.

SAYV MEAS1
This key is used to save the latest measurement data in the measurement data memory
1.

FUNC MENU

This key specifies display of the Softkey menu corresponding to the FUNCTION key when
a FUNCTION key is pressed. Each time this key is pressed, the Function menu display
mode is switched ON or OFF.

When the characters "FUNC MENU" are reversed, the FUNCTION menu display mode is
ON. When a FUNCTION key is pressed, the corresponding menu appears on the screen.
When the characters "FUNC MENU" are displayed normally, the FUNCTION menu
display mode is OFF. No menu change occurs when a FUNCTION key is pressed.

This key is helpful when using the LOSS/TRANS function to execute measurement while
changing the measurement conditions. '
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x+ ADVANTEST (33444 Optical Spsctrum Analyzer =»
1088 Pk:9.801064um 3.07d8 AVG: 16/16

T

10.0dE

5.0dB

1.0d8/D

¢.9dB : : ; ; ; : : ; ;
0.8000um 1.2000,n 80.00nm/D 1.6000um

[ HORMALIZE ]

[Pk. NORM [IEHEGDER |MES [TRANS Sav REF  [SAY MEAS! [IWINGHTIIN

Fig. 4-7 An example of LOSS NORMALIZE data

xx ADVANTEST Q33444 Optical Spectrum Analyzer =+
TRANS Pki1.34714%um -0.43d8 AVG: 16/16
0.0d3 B : : . T H : s :

-5.0dB T

1.048/0

-10.048 : : > ; : : ' ;
0.3000um 1.2000um 80.00nm/D 1,6000um

[ NORMALIZE ]

Pk. NORM [VIAEMENNERR |L0SS [MEAES  [SAY REF [SAV HEAS! | GHIMEEEHN

Fig. 4-8 An example of THANS NORMALIZE data

4-40 Sep 25/91



OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

Q83444

4.4 DISPLAY Section

4.4.4 SPECTRAL WIDTH key

This key is used to execute spectral width calculation and display the results.

Four types of spectral width calculations are available. The center wavelength, spectral width
and the number of the peaks are calculated and the results displayed at the upper right of the

CRT.

When this key is pressed, the spectral width is calculated by the method currently specified and

the results displayed.

The following Softkey menu can be used to select the type of calculation and specify the

necessary parameters.

x» ADVANTEST 083444 Optical Spectrum Analyzer **

1991- 8-20 13:59:33
AVG: 1/9

-15.0dBm

SPEC Pk:0.842746un -18.78dBm

-65.0d8m

S 0dB/D SISO ST SRR WP 4

\
i
]
i
i
i
4 :
B0 11 1] SRR o o
i

a0 0.842597um
A {.663am
pk ¥o. £

{dB: 3.0d48
YdB: 20.0dB
K: 1.000

lKe(rus)y:  2.3548

0.8327un

0.842Tum

2.00ne/D 0.8527um

[ SPEC WIDTH ]

[Pk. -¥dB JENVELOPE [RMS

|parameteri RIS

Fig. 4-8 An example of spectral width data

Softkey menu

[SPEC WIDTH ]

ENVELOPE

RMS

Peak BMS

parameter
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Explanation on calculation data

AQ KOO g .. Center wavelength. 0 if a calculation error occurs.
A XX XXX nm .. Spectral width. 0 if a caiculation error occurs.

pk No. XXX .. The number of peaks (maximum value).

XdB: XX Xd B .. Parameter XdB.

YdB: XXXd B .. Parameter YdB.

K YOO XKX .. Parameter K.

kr (RM3): KKK .. Parameter Kr {RMS)

Explanation on the Softkey menu

The center wavelength and spectral width can be calcuiated in the four ways as described in
@ to @ below.

If two cursors are displayed, only the data between the cursors are calculated.

@D  Pk.-XdB (XdB attenuation method)
The difference between points a and b where the level line attenuated by XdB from the
maximum spectrum peak intersects the left and right of the spectrum is assumed to be
the spectral width, and the intermediate position between points a and b is assumed to be
the center wavelength. Points a and b where the level line intersects the left and right of
the spectrum are determined by linear interpolation between the measurement points
(iinear interpolation is executed according to the current LOG/LINEAR display scale).

H XdB A e (a + b)Y /2

1.

/\j /\U J Uy \bk/

XdB attenuation method
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@ ENVELOPE (Envelope method)

The peaks exceeding the specified peak threshoid are connected with direct lines and the
resultant envelope intersects the level line determined by the maximum peak value
attenuated by XdB at points a and b. The difference between points a and b is assumed
to be the spectral width and the intermediate position between points a and b, the center
wavelength.

Peaks are connected so that direct lines can be obtained in the current LOG/LINEAR
display scale. Consequently, the values differ slightly between the LINEAR and LOG
displays.

Peak threshold
/
YdB

Ao = fat by /2

>\

Envelope methed

Algorithm for calculating the envelope

{a) The spectrum is divided into left (short wavelength) and right {fong wavelength) sides,
centering at the peak wavelength, At each side, peaks which make monotone increase
are selected (peaks indicated by downward arrow below).

-

— s

L e

i
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(b}

Peaks exceeding the peak threshold (YdB) are selected from those selected in step (a)

and are connected with direct lines to form an envelope.

Ca

No envelope can be obtained under the following conditions, and the calculation results in 0.
When no peak exceeding the threshold can be found to the left of Ap.
2. Then no peak exceeding the threshold can be found 1o the right of A,

1.

ution

@ RMS (RMS methad)

The weighted average wavelength of the spectrum is determined to be the center

wavelength.

The standard deviation from this center wavelength is mulliplied by the

coefficient Kr (RMS) to determine the spectral width.

This method is effective when obtaining center wavelength and half power width for LED,

for example.

i U/U

RMS method

A A=

if the spectrum value at
2j is assumed to be X

= - XA X
XX
1
Krus — % (A - Ao X
P
/ EXaﬂxiz
= Kpwus [|— T /102
Y x
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@ Peak BMS (Peak RMS method)

In the Peak RMS method, the weighted average and standard deviation are calculated
only for peaks exceeding the peak threshold (YdB), while in the RMS method, they are

calculated for the entire spsctrum.

!

¥ YdB
|

NNy

Peak RMS method

®  parameter

If the speclrum value at
peak Ay, is assumed to be X!

1
luﬁ 'EREVXiF
EXir'
/ 1.
A A= Kaus (A A0 ¥,
XX
ZXj).iz
= Kpys [————— = 14?2
XX

This key is used to set the parameters required for spectral width calculation.
When this key is pressed, the Softkey menu which can be used appears on the screen.

Select the parameter, set a value with the numeric keys and press ENTER.
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Softkey menu
[parameter ]
AdB YdB K Kr (RMS) prev menu

Explanation on the Softkey menu

®-1

XdB -

This key is used to specify the level difference X from the peak required in the XdB
attenuation and Envelope methods. The initial value of X is 3dB and the value which can
be set ranges from 0.1dB to 59.9dB (setting resolution 0.1dB).

YdB

This key is used to specify the peak threshold Y required in the Envelope and Peak RMS
methods. (It is also required to determine the number of peaks when using other
methods.) _

The initial value of Y is 20dB and the value which can be set ranges from 0.1dB to
99.9dB (selting resolution 0.1dB).

K

This key is used to specify the coefficient for multiplying the spectral obtained by
calculation.

The initial value of K is 1.0 and the value which can be specified ranges from 0.1 to 100
(setting resolution 0.0601). '

Kr (RMS3) ,

This key is used to specify the coefficient required to determine the spectral width in the
RMS and Peak RMS methods.

This coefficient is required to show the correspondence with the spectral width in the XdB
attenuation and Envelope methods.

{On the normal distribution curve, the 3dB down spectral width is equal to the standard
deviation value multipied by 2.3548.)

The initial value of Kr (RMS) is 2.3548 and the value which can be set ranges from 1 to
10 {setting resolution 0.0001).

prev menu
The Softkey menu is replaced with the preceding one.

FUNC MENU
This key is used to specify whether or not to display the Softkey menu corresponding to
the FUNCTION key pressed. For details, see paragraph 4.4.3 (Softkey menu @).
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4.4.5 ADVANCE key

This key is used to execute advanced wavelength analysis.
When this key is pressed, the following Softkey menu appears.

Sottkey menu

[ADVANCE |

CURVE FT

Explanation on the Softkey menu

O CURVEFIT .
When this key is ON, the spectrum waveform measured is displayed, having been curve-
fit to a particular function waveform (a curve of secondary degres).

This function helps to evaluate the natural emit mode (EL mode) of the laser diode.
Each time this key is pressed, the curve-fit waveform display is switched ON or OFF.

@ FUNC MENU
This key is used to specify whether or not to display the Softkey menu corresponding the
FUNCTION key pressed. For details, see paragraph 4.4.3 {Softkey menu @).
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4.5 DATA QUT Section

This section is used to specify display data output (to the plotter and printer) and clock setting.
The three keys are:

(1) DEVICE : Specifies the output device and format or sets the clock and buzzer.

(2y COPY : Starts data output.

(3) FEED : Feeds paper to the printer (valid only when the analyzer is equipped with an

4.5.1

optional printer).
DEVICE key

This key is used to specify the output device and format or sets the clock and buzzer.
When this key is pressed, the following Softkey menu appears.
The initial output device is a printer if the analyzer is equipped with an optional printer.

Scoftkey menu

[DEVICE ]
PRINTER |PLOTTER ' CLOCK |BUZZER

Explanation on the Softkey menu

@ PRINTER
This key is used when selecting a built-in printer (optional) as the output device. When
this key is pressed, the characters "PRINTER" are reversed and the following Softkey
menu appears.
{Note that this menu will not appear uniess the analyzer is equipped with an optiona

printer.)
[PRINTER i
MENU OUT prev menu
®-1 MENU OUT

This key is used to specify whether or not to output all data on the CRT (MENU QUT is
ON) or data excluding the Softkey menu (MENU OUT is OFF), The MENU CUT function
is ON when the characters are reversed.

{®-2 prev menu _
When this key is pressed, the Softkey menu is replaced with the preceding one.
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@ PLOTTER
This key is used to select a ploiter as the output device.
Plotters which can be used with the G8344A inciude the R9833 produced by our
company or those with "HP-GL" {graphics language of Hewlett Packard) or equivalent to
the specifications. When this key is pressed, the characters "PLOTTER" are reversed
and the following Softkey menu appears. The plotter type, output data type and output
size can be specified from the Softkey menu.
Note:  When using a plotter, set the GP-IB address of both the analyzer and the plotter
to ONLY mode,
[PLOTTER 1
DATAALL |DATASIG | PAPER ADV | plot size prev menu
@-1 DATA: ALL
The initial state of this key specifies construction of all data displayed on the CRT
{excluding the Softkey menu),
@-2 DATA: SIG
This key specifies construction of only the waveform data displayed on the CRT.
@-3 PAPER ADV
This key specifies whether or not to feed paper automatically after construction is
complete if the plotter is equipped with the paper feed device. Each time this key is
pressed, the automatic paper feed function is switched ON or OFF. When the automatic
paper feed function is ON, the characters "PAFPER ADV" are reversed.
@-4 plot size
This key specifies the plot size (the number of plottings on a single paper, vertically or
horizontally).
When this key is pressed, the following Softkey menu appears.
This menu is used to specify the size.
@-5 prev menu

When this key is pressed, the Softkey menu is replaced with the preceding one.
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[plot size ]
Ad (H1) H2 H4 Vi V2 V4 prev menu
@-6-1 A4 (H1)
A single plotting is executed horizontally on A4 paper (initial state).
@-6-2 H2
Two plottings are executed horizontally on A4 paper.
@-6-3 H4
Four plottings are executed horizontally on A4 paper.
@-6-4 Vi
A single plotting is executed vertically on A4 paper.
@-6-5 V2
Two plottings are executed vertically on Ad paper..
@-6-6 V4
Four plottings are executed vertically on A4 paper.
@-6-7 prev menu
The Softkey menu is replaced with the preceding one.
Note: When this mode is specified to execute multiple plottings on a single sheet, the plotting

position can be adjusted using the and (1] arrow keys. (Normally, plottings are
executed at pre-specified position in pre-specified order.)

Data at the next plotling position is displayed on the Softkey menu.

Note that the plotting position is automatically set at the initial position when the plot
size is modified.
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Plotting position and plot size order

A4 (H1) H2 H4
H41 H42
H11 H21 H22
H43 Ha4
V1 V2 V4
V21 val V42
V11
V22 V43 Va4
@ CLOCK

This analyzer is equipped with a clock function with a backup battery.
The date and time are displayed at the upper right of the CRT. This key is used to
modify the date and time and swilch the ciock display ON or OFF,

When this key is pressed, the following Softkey menu appears.

Select the item to be

modified and set the necessary value with the (1] and () arrow keys or knob. The value
is increased when the {1} key is pressed or the knob is turned clockwise (to the right} and
decreased when the {1 key is pressed or the knob is turned counterclockwise {to the

ieft).

[CLOCK

]

EN/OFF

YEAR

MONTH

DAY

HOUR

MINUTE

prev menu

@-1 ON/OFF

Specifies whether to display the clock (ON) or not (OFF).

Each time this key is pressed, ON or QFF is reversed.

@-2 YEAR

This key is used to modify the year.

@-3 MONTH

This key is used to modify the month.
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DAY
This key is used to modity the day.

HOUR
This key is used to modify the hour.

MINUTE
This key is used to modify the minute.

prev menu
When this key is pressed, the Softkey menu is replaced with the preceding one.

BUZZER
Controls the buzzer.
When this key is pressed, the following Softkey menu appears.

[BUZZER ]

QUIET prev menu

BEEP
This key specifies whether or not to activate the buzzer each time a panel key is pressed.
If the characters "BEEP" are reversed, a beep is heard each time a panel key is pressed.

WARNING

This key specifies whether or not to sound the buzzer when an illegal value is spemf:ed
for the measurement conditions or others.

if the characters "WARNING" are reversed, a low beep is heard when an operation error
OCCUrs.

QUIET

This key is used to lower the sound of the buzzer.

If the characters "QUIET" are reversed, a softer beep than normal is heard when a panel
key is pressed or an operation error occurs.

prev menuy
When this key is pressed, the Softkey menu is replaced with the preceding one.
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452 COPY key

This key is used to start data output. When this key is pressed, data output is started to the
printer or plotter under the conditions specified with the DEVICE key. The LED lights while data
output is being executed and goes off when output is completed. In the case of plotter output,
operation stops if this key is pressed while the LED is ON (if the plotter has an internal buffer,
plotting may not stop promptly).

4.5.3 FEED key

This key is used 1o feed paper.

It a printer is selected as the output device, about 5mm of the paper is fed each fime this key is
pressed.
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4.6 GP-IB Section

This section is used to specify the GP-IB address, switch to local operation to display the GP-IB
status.

The GP-1B section consists of a LOCAL (ADDRESS) key and four status LEDs.

4.6.1 LOCAL (ADDRESS) key

When the "REMOTE" LED is ON, the mode is switched from remote 1o local when this key is
pressed (in local mode, the other panel keys are enabled).

When the "REMOTE" LED is OFF, this key is used to specify the GP-IB address. When this key
is pressed, the following Softkey menu appears.

Softkey menu

[GPIB ]

HEADER ONLY ADR UP ADR DOWN

How to read the value displayed

H - A - 08

; |__ Address
A

Addressable
C: Only (talk only)

H: HEADER ON
: HEADER OFF

Explanation on the Softkey menu

®» HEADER
This key specifies whether or not to add a header to the data transmitted via the GP-IB
interface. Each time this key is pressed, ON or OFF is reversed (the initial state is OFF).
When the HEADER function is ON, the characters "HEADER" are reversed.

@ ONLY
This key switches between the Talk only mode (during plotter output) and Addressable
mode (mode for accepting an address specification from an external contraller).
Each time this key is pressed, ONLY < > Addressable is enabled.
When the ONLY mode is selected, the characters "ONLY" are reversed.
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@ ADR UP, ADR DOWN
From 0 to 30 can be set for the GP-IB address in this analyzer. "ADR UP" increments
the address and "ADR DOWN" decrements the address.
The and arrow keys function in the same way as "ADR UP" and "ADR DOWN",
respectively.

4.6.2 Status lamps
The following four LED lamps indicate the GF-IB status.

)] SRQ :  Lit while a service request signal is being transmitted to the GP-IB bus
from the analyzer.

@ TALK :  Lit in talker status when data transmit is enabled.
@ LISTEN : Litin listener status when data receive is enabled.
@ REMOTE  :  Lit when controlled from an external device. While this lamp is ON, panel

keys other than LOCAL are disabled.
This LED goes off when the LOCAL key is pressed {unless the universal
command LLO "Local Lockout” is set).
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4.7 Other Keys

4.7.1

In addition to the keys described above, two other keys, the INSTR PRESET key for initializing
the analyzer and the CAL key, can also be used.

INSTR PRESET key

This key is used to initialize panel settings or execute the self-diagnosis function. When this key
is pressed, the following Softkey menu appears.

Softkey menu

[INSTR PRESET

]

PRESET

SELF TEST

Explanation on the Softkey menu

@ PRESET

The analyzer is initialized. The initial state is that described in the table below.
Table 4-2 Initiahization using INSTR PRESET

item Description
@ CENTER 0.725pm, APC. OFF
@ SPAN 650nm (0.4um to 1.05pm)
@ REF LEVEL 0dBm, HI-SENS: OFF, LASER mode, AUTO: OFF
@ LEVEL SCALF LOG, 5dB/DIV
®  Analysis data type Spectrum analysis
® AVERAGE OFF
@  ZOOMm All OFF
Measurement STOP state
® Cursor All OFF, NORMAL mode
® Display Single-screen, grid ON
()  Normalize All OFF
@  Spectral width "Pk.-XdB" _
calculation XdB: 3dB; YdB: 20dB
K: 1.0, Kr (RMS): 2.3548
@& CURVEFIT OFF
®  OQutput device Plotter { DATA: ALL, PAPER ADV: OFF, SIZE: Ad(H1))
Note: Printer (MENU QUT: OFF) if one is connected.
® CLOCK display ON
® Buzzer BEEP, WARNING: ON, QUIET: OFF
@ Label = ADVANTEST Q8344A Optical Spectrum Analyzer *

Note: Other items are not modified on initialization.
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When modifying the initial state, press the keys in the following sequence:
SAVE

sav panel 9 g

ENTER

With this operation, the current panel condition setting is stored as the initial setting.
After the initial state has been modified with the above operation, it can be reset by
prassing the following keys in the sequence shown.

SAVE

sav panal 0 0

ENTER

@ SELF TEST
This key is used to execute self-diagnosis.
When this key is pressed, the CRT display shown below appears and the results of self-
diagnosis are displayed one by one. If no error is found, the screen is reset to the
preceding screen, i.e., measurement data screen.
If an error is found, the corresponding error code is displayed and the self-diagnosis
stops. (If an error is found in the backup RAM, diagnosis continues without stopping
operation and a buzzer sounds three times when diagnosis is completed.)
if "backup memory destroyed!! > press any key for continue.” is displayed, press any
pane! key to reset the system to the measwement screen.

LR S I e S R R R R R R R R RS RS R RS S SRR R &

¥ 483444 Optical Spectrum Analvzer E
% rev. AQO ¥
] MFD by ADVANTEST CORP. %

I EEE R SRR SRS SRR R R R R E R E R EE SRS SR EER SRR REE

SELF-TEST ia progress .......

iten judge code
(1} ROM PASS
(2} RAM PASS
{3} backup RAM PASS
{4) peripheral PASS
{(5) measurement biock PASS

Fig. 4-10 Self-diagnosis Screen

Note:lf "FAIL" occurs as the result of self-diagnosis, write down the item and the error code
and contact the sales dealer and support otfices.
The addresses and phone numbers of the support offices are listed at the end of this
manual.
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472 CAL key

This key is used to calibrate the analyzer levet.

Before pressing this key, enter a light source having a single spectrum and accurately
determined level into the analyzer and execute.measurement.

When this key is pressed, the following Softkey menu appears.

Softkey menu

[CALR 1
LEVEL ‘ EXECUTE | CAL VALID

Explanation on the Softkey menu

D LEVEL
Next, enter the known level data of the input signal by pressing the numeric keys.
When this key is pressed, the characters "LEVEL" are reversed to indicate that level
calibration is enabled. When this key is pressed again, the level calibration mode is
released. |

@ EXECUTE
This key is used to execute level calibration. The level calibration data is determined by the
difference between the level data entered in step @ and the peak level measured.
If the value of the level calibration data exceeds +9.9dB, a WARNING sound is heard when
this key is pressed and "illegal level data inputll” appears.

@ CAL VALID
This key is used to make the level calibration data valid. The calibration data is valid when
the characters "CAL VALID" are reversed, When measurement is executed, this calibration
data is added to the level displayed.
When this key is pressed again, the calibration data is made invalid and only the data stored
when the analyzer was shipped is used for measurement.
Once calibration is executed the level calibration data determined during calibration is stored
in the internal backup memory.
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< A typical level calibration operation >

Enter a light source having a known level and single spectrum into the analyzer and
execute spectrum measurement (at this time, execute measurement in "LASER" mode
with "CAL VALID" QFF).

if the known levei is -5.8dBm, press the following keys in the sequence shown.

CAL LEVEL

- 5 . 8 dBm

Execute calibration using the "EXECUTE" Softkey, then press "CAL VALID" to validate
the calibration data. :
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5. EXPLANATION ON FUNCTIONS

Section 5.1 lists the Softkey menus and section 5.2 describes the key functions and corresponding

Softkey operations.
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5.1 List of Softkey Menus
The Softkey menus are listed below according to the corresponding hardkeys.
{1) FUNGCTION section
CENTER [CENTER ]
=
—> PEAK CURSOR AUTO PKC
?_Z AN < Spectrum mode > [SPAN ({SPEC) ]
START STOP AA-SPAN | 0.4 10 1.0510.8 to 1.76 | FULL
< Coherence mode > [SPAN (COH) 1
0.32mm [0.65mm | 1.3 mm 5.2 mm 10.4 mm
AECLEVEL [REF LEVEL ]
== TOTAL PWR HI-SENS A| HI-SENS B AUTO
LE‘;E‘- SCALE {LEVEL SCALE |
—>| LINj 10dB/D 2dB/D 1dB/D 0.6dB/D 0.2dB/D
AUTO [AUTO ]
-}
— FULL 0.410 1.05]0.8 to 1.75
A\SRAGE [AVERAGE |
—>=| ON/CJ} P 4 8 16 32 64
ZO0OM pdelelY ]
-
—> START STOP CTR AUTO PBPAN AUTO
COE*:EF‘ENCE [COHERENCE ]
- COHERENCE
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2)

CURSOR section

When [CURSOR ]
Cursor —s| | 2ND PEAK | POWER | EFT PEAK | RIGHT PEAK
is ON
(3) DATA section
L ABEL [LABEL ]
— ‘- p DEL CHR [INS 5P CLR LINE |ENTER UNDO
(4)  DISPLAY section
CONTROL [CONTROL ]
—> DUAL S.IMPOSE | 3D act. U&L | xcng UL
30 ON INC ANGLE | DEC ANGLE |CSR NEXT| DELETE | more prev menu
CLEAR INC N DEC N RECALL | prev menu
SAVE [SAVE |
—| SAV REF | sav MEAS1 | SAV MEAS2 | SAV MEASS | sav meas | sav panel
4 } A
SAVE DELETE | RECOVER name EXIT
- — 1 {No) J {No) [ CLRLINE ENTER | prev menu
RECALL {RECALL |
—»| RCL REF | RCL MEAS1 | RCL MEAS2 | RCL MEAS3 | rcl meas | rcl panel
| { !
RECALL EXIT
NORMALIZE [NORMAILIZE |
—> Pk.NORM | MEM NORM | LOSS TRANS SAV REF | sav MEAS1
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SPECTRAL WIDTH [SPEC WIDTH]
ENVELOPE | RMS Peak RMS parameter
—% ‘
XdB YdB K Kr (RM3) prev menu
ADVANGE [ADVANCE ]
1 GURVE FIT :
{5) DATA QUT section
DEVIGE [DEVICE 1
— PRINTER {PLOTTER CLOCK BUZZER
] 4 — T —
A
{ DATASIG | PAPER ADV | plot size prev menu
H2 H4 V1 V2 V4 prev menu
) YEAR MONTH DAY HOUR MINUTE | prev menu

o

e
A

HEED QUIET prev menu
|
MENU OUT prev men
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(6) GP-IB section

LOCAL [GP-IB |
—> HEADER | ONLY ADR UP ADR DOWRN

ADDRESS

(7y  Others
CAL [CAL i

—»| LEVEL ' EXECUTE { cAL VALID

INSTR

ANSTR [INSTR PRESET  }
—»! PRESET SELF TEST
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5.2 Key Function and Corresponding Softkey Menus

The hardkey functions can be divided into the following three types: functions executed
immediately after the keys are pressed; functions to display corresponding Softkey menus when
the keys are pressed; and functions to load setting data.

The Softkeys also function as: keys for executing corresponding functions immediately aiter the
keys are pressed, keys for selecting particular functions, keys for displaying Softkey menus of
lower nodes and others. (Normally, keys represented by lower case alphabets are used 1o
display Softkey menus or lower or uppsr nodes.)

The knob is used to specify a particular function such as CENTER, SPAN and REF LEVEL or to
move cursors. If the LED of the key corresponding to the cursor is ON, cursor movement has
priority.

5.2.1  FUNCTION section

This section consists of keys which are used o specify the basic measurement conditions of the
optical spectrum analyzer.

CENTER
=

Specifies the center wavelength for analysis.
Numeric keys, knob, arrow keys and Softkeys can be used.

<Softkey menu >

PEAK Specifies the peak level wavelength as the center wavelength.

CURSOR CURSOR Specifies the wavelength at the cursor positions as the center
wavelength. Hf two cursors are displayed on the screen, the wavelength at
the intermediate position is specified as the center wavelength.

AUTO PKC Switches ON/OFF the APC function which automalically sets the peak
wavelength as the center wavelength at the end of measurement.
SPAN

Specifies the wavelength span, and start/stop wavelengths analysis.
Numeric keys, knob, arrow keys and Softkeys can be used.

The Softkey menu in Spectrum maode is different from that in Coherence
mode.

<8oftkey menu>  Spectrum mode

SPAN Specifies the wavelength span for analysis.
START Specifies the start wavelength.
STOP Specifies the stop wavelength.
HASPAN SPAN Specifies the area between the two wavelengih (X) cursors as the span.
0.4t 1.05 0.4 to 1.05 Specifies the short wavelength {0.65 xm from 0.4 to 1.05) as the span.
0.81t01.75 0.8 10 1.75 Specifies the long wavelength (0.95 xm from (.8 to 1.75) as the span.
FULL Specifies the maximum span (1.4 zm from 0.35 to 1.75).
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<Softkey menu>  Coherence mode

The span determined by the spectrum analysis is automatically set.
0.32 mm +0.32mm is set for the coherent length analysis span.
0.65 mm + 0.64mmi is set for the coherent length analysis span.
1.3 mm *1.28mm is set for the coherent length analysis span.
2.6 mm +2.56mm is set for the coherent length analysis span.
5.2 mm +5.256mm is set for the coherent length analysis span.
10.4 mm +10.4mm is set for the coherent length analysis span.
F::E-nF LEVEL Specifies the input sensitivity.

Numeric keys, knob, arrow keys and Softkeys can be used.

<Sofltkey menu> -

TOTAL PWR | The total (power) spectra measured is sst as the REF LEVEL.

HI-SENS A Switches ON/OFF the mode which decelerates the internal movable mirror

to the half speed, decreases the frequency range to half and lowers the
noise level.

HI-SENS B Switches ON/OFF the mode which sets the resoclution to half as compared

with ordinary measurement and sets the A/D sampling interval to half for
increasing the signal-to-noise ratio {enlarging signal).

LASER/LED Selects the light to be measured. The leve! unit is /nm when LED is selected.

AUTO Selects the mode in which the optimum REF LEVEL is set in accordance

with the input signal.
ON/OFF operation (Reversed/Normal display)
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LEVEL SCALE
|

< Softkey menu >

LINLOG

10dB/D

5dB/D

2dB/D

1dB/D

0.5dB/D

0.2dB/D

AUTO

< Softkay menu >

FULL

0.4 10 1.05

0.8101.75

AVERAGE
|

< Softkey menu >

ON/OFF

2

4

8

16

32

64

Switches between linear and logarithm and sets the scale for logarithm.
Numeric keys, knob arrow keys and Softkeys can be used.

Switches between Linear/Log display.
Specifies 10dB/DIV for the log scale.
Specifies 5dB/DIV for the log scale.
Specifies 2dB/DIV for the log scale.
Specifies 1dB/DIV for the log scale.
Specifies 0.5dB/DIV for the log scale.
Specifies 0.2dB/DIV for the log scale.

The optimum conditions including the wavelength span and level are
automatically specified in accordance with the input signal. Softkeys can be
used.

The entire measuremnent wavelengih is searched and the optimum condition specified.
The range from 0.4 w10 1.05 g is searched and the optimum condition specified.

The range from 0.8 xm 10 1.75 wm is searched and the optimum condition specified.

Specifies the number of averaging times and controls ON/OFF switching of
averaging. Numeric keys, knob, arrow keys and Softkeys can be used.

Starts averaging. Processing stops if the key is pressed during averaging.
Specifies 2 for the number of averaging times.

Specifies 4 for the number of averaging times.

Specifies 8 for the number of averaging times.

Specifies 16 for the number of averaging times.

Specifies 32 for the number of averaging times.

Specifies 64 for the number of averaging times.
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ZOOM

This key is used to re-analyze previous measurement data under difterent
wavelength conditions (HOLD-ZOOM processing). Analysis can be
executed without re-measuring at various spans. Softkeys can be used.
(This key cannot be used in "REPEAT" mode.)

<Soitkey menu >

START Starts ZOOMing under the specified wavelength conditions.

STOP Interrupts current ZOOMing.

CTR AUTO Selects the mode in which ZOOMing is automatically started when the

CENTER wavelength is modified.

SPAN AUTO | Selects the mode in which ZOOMing is automatically started when the span

is modified.

CEHERENCE Selects the Spectrum/Coherence analysis mode. Softkeys can be used.

<Softkey menu>

SPECTRUM | Selects spectrum analysis mode.

COHERENCE | Selects coherence analysis mode.
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5.2.2 CURSOR section

ON/OFF

<Softkey menu>

NORMAL

AMODE

2ND PEAK

POWER

LEFT PEAK

RIGHT PEAK

Eandun,

MNote:

This switch controls cursor display ON/OFF. When ON, the following

Softkey menu appears.
The cursor data display format can be selected using the Softkeys.

Made for displaying wavelength and level at the cursor position as they are.

Mode for dispiaying wavelength and level diflerences al the cursor position.

Muode for displaying wavelength and level differences between the 1st and 2nd peaks.
Maode for displaying the total levels (Power) belween wavelength cursors.

The current wavelength cursor 1 is shitted to the nearest peak on the left.

The current wavelength cursor 1 is shified to the nearest peak on the right.

Controls ON/OFF switching of wavelength cursor 1.

Controls ON/OFF switching of wavelength cursor 2.

Controls ON/OFF switching of level cursor 1.

Controls ON/OFF switching of level cursor 2.

510

The cursors can be shifted when the corresponding LEDs (A1, A2, L1 and L2)
are it
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5.2.3 DATA section

This section congists of numeric keys, unit keys and arrow keys used to modify ihe selting data
and a LABEL key for entering comments.

LABEL Modifies labal (comment).
Numeric keys, knob, arrow keys and Softkeys can be used.

< Sofltkey menu >

“— Moves the cursor in the label input buffer to the left.
- Moves the cursor in the label input buffer to the right.
DEL CHR Deletes the character at the cursor position in the label input bufter.
ING SP Inserts a space at the cursor pasition in the label input buffer.

Data to the right of the cursor is shifted right one character.

CLR LINE The label input buffer is cleared of all data.

ENTER Loads the data in the label input buffer as the label data.
The label setling mode is released when this key is pressed.

UNDO The label data is reset to the previous state-before the LABEL key was
pressed,

Keys which can be used for label modification

* Knob :  Moves the cursor in the character menu to the right and left.

o |1 i 1 Moves the cursor in the character menu up and down,

. BACK SPACE  Deletes a character immaediately before the cursor in the label input
buffer.

. Loads the character at the cursor posilion in the character menu to
® e ‘
l:l the cursor position in the iabel data.
ENTER
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5.2.4 DISPLAY section

This section consists of keys for specifying the display format, analyzing measurement data and
controlling data memory.

CONTROIL

< Softkey menu >

Specifies the display mode.
Softkeys can be used.

DUAL Controls ON/OFF switching of the dual-screen mode.
S.IMPOSE Controls ON/OFF switching of the superimpose mode.
3D Specifies ON/OFF switching of the 3-dimensional mode and display
condition.
30D ON/OFF Controls ON/OFF switching of the 3-dimensional mode.
INC ANGLE increases the display angle one step (156° ) {meaximum +75° ).
DEC ANGLE Decreases the display angie one step {15° ) {(minimum ~-75° ).
C5R NEXT Moves the cursor to the next measurement data.
DELETE Deletes the latest measurement data. .
more Displays the next Softkey menu.
CLEAR Clears all 3-dimensional display data.
INC N Increases the rnaxirmum number of display data by + 1 {maximum: 16).
DECN Decreases the maximum number of display data by —1 {minimum: 2),
N LOCK Specifies whether or not to stop measurement when the maximum
number of data has been measured.
ROLL Controls ON/OFF switching of the ROLL display mode (older data is
deleted when the maximum number of display data is exceeded).
RECALL Recalls and displays the previous 3-dimensional display data.
prev menu Displays the preceding Softkey ment.
prev menu Displays the preceding Softkey menu.
GRID Controls ON/OFF switching of the grid in the data display area.
act U&L Controls ON/OFF {Reversed/Normal display) switching of the mode used to
modify the data in both the uppor and lower screens in duai-screen mode.
xeng UL Replaces upper screen data with lower screen data in dual-screen mode.
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ﬁ“‘ﬁ Saves measurement data and panel condition settings in the internal

memory.
SAVE Numeric keys, knob, arrow keys and Softkeys can be used.

< Softkey menu >

SAV REF Saves the current measurement data in the reference memory.

SAY MEAST Saves the current measurement data in measurement data memory 1.

SAV MEAS2 | Saves the current measurement data in measurement data memory 2.

SAV MEAS3 | Saves the current measurement data in measurement data memory 3.

sav meas Saves the current data in one of measurement data memories 1 to 32.
When this key is pressed, the measurement data memory directory is
displayed.

SAVE Saves the current measurement data in the memory number selected.
DELETE Deletes data from the memory number selected.

RECOVER Recovers the memory deleted with the DELETE key.

name This key is used to specify a particular memory name separate from the
memory number. When this key is pressed, the character menu is
displayed (the memory name can contain up to 10 characters).

«— Moves the memory name input cursor to the left one character.
- Movas the memaory name input cursor to the right one character.
T (No) {No) Selects the preceding memory number.
} (No} {No) Selects the next memory number.
CLR LINE Clears the memory name entered.
ENTER Specifies the data in the input buffer as the memory name.
prev menu Displays the preceding Softkey menu.
EXIT Returns to normal mode from measurement data save mode.

The measurement data memory directory is replaced with the normai
measurement data on the scresen.

sav panel Saves the current panel condition in one of the condition setting memorias 1
to 10. When this key is pressed, the condition setting memory directory is
displayed.
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SAVE

DELETE

RECOVER

name

Saves the current measurement dala in the memory number selected.
Deletes data from the memory number selected.
Recovers the memory deleted with the DELETE key.

Specilies a particular memory name separate from the memory number.
When this key is pressed, the character menu for memory name input is
displayed (the memory name can contain up to 10 characters.)

L,

Moves the memory name input cursor to the left one character.

-

Moves the memary name input cursor to the right one character.

T (No)

{No) Selects the preceding memory number.

| (No)

{No) Selects the next memory number.

CLR LINE

Clears the memory name entered,

ENTER

Specifies the data in the input buffer as the memory name,

prev menu

The preceding Softkey menu is displayed.

EXIT

The system returns to normat mode from panel condition save mode.
The panel condition memory directory is replaced with the normal
measuremeant data on the screen,

Keys which can be used in 'sav meas’ and 'sav panel’ functions:

s  Knob

BACK SPACE
L4

* L]

ENTER

@ Selects a memory number in the directory window.
@ Moves the cursor in the character menu to the keft and right.

@ Selects a memory number in the directory window.
@ Moves the cursor in the character menu up and down.

Deletes the character immediately before the cursor in the memory
name data.

Moves the character at the cursor position in the character menu to
the cursor position in the memory name data.
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RECALL Recalls the measurement data and panel condition from the internal

memory. Numeric keys, knob, arrow keys and Softkeys can be used.

<Softkey menu >

RCL REF Recalls data from the reference memory.

RCL MEAS1 Recalls data from measurement data memary 1.

RCL MEAS2 | Recalls data from measurement data memory 2.

RCL MEAS3 | Recalls data from measurement data memory 3.

rcl meas Recalls data from one of the measurement data memories 1 to 32.
When this key is pressed, the curient measurement data memory directory
is displayed.
RECALL Recalls data from the memory number selected.

normal measurement data on the screen.

mode.

After the data is recalled, the directory information is replaced with the

EXIT The system is reset to normal mode from measurement data recall

The measurement data memory directory is replaced by the normal

measurement data on the screen.

rcl panel Recalls the panel condition setting from one of memories 1 to 10.

containing the current panel condition data is displayed.

normal measurement data on the screen.

normal measurement data on the screen.

Keys which can be used in 'r¢l meas’ and 'rcl panel” modes

s Knob + Selects a memory number in the directory window.
e [ 1 ! :  Selects a memory number in the directory window.
5185

When this key is pressed, the directory information from the memory

RECALL Recalls the panel condition setting from the memory number selected.
After recall is executed, the directory information is replaced by the

EXIT The systern is reset to normal mode from the panel condition setting
recall mode, The panel condition setting directory is replaced by the
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NORMALIZE
LOSS/TRANS Normalizes the measurement data with the saved reference memory or the
maximum measurement data value and displays the results.

< Softkey menu >

Pk.NORM Specifies the mode for normalizing the measurement data with the maximum

tevel value and displays the results.

MEM NORM Selects data to be calculated from the reference memory. Measurement

. data memory 1 (Reversed display) or measurement data (Normal display).
This function is not enabled {reversed) unless both reference memory and
measurement data memory 1 are stored.

When the function is ON (reversed), "LOSS" is automatically selected.

L08s8 Specifies the calculation/display mode of loss characteristics (REF/MEAS or

REF/MEAS-MEM1).

When '"MEM NORM' is OFF {normal display)}, the loss characteristics mode
and normal modes are reversed each time this key is pressed. The LOSS
mode is switched off when "TRANS' is pressed. If no data is found in the
reference memory (REF) or the wavelength condition of the reference
memory differs from the current one, key operation is ignored.

TRANS Specifies the calculation/display mode of transparency characteristics

(MEAS/REF or MEAS-MEM1/REF).

When 'MEM NORM'is OFF (normal display), the transparency
characteristics and normal modes are reversed each time this key is
pressed. The 'TRANS’ mode is switched off when 'LOSS’ is pressed. If no
data is found in the reference memory (REF) or the wavelength condition of
the reference memory differs from the current one, key operation is ignored,

SAV REF Saves the current measurement data in the reference memaory.

SAV MEAST Saves the current measurement data in measurement data memory 1.

FUNC MENU | Controls whether or not to modify the Softkey menu when a FUNCTION key

sectlion is pressed.
The Softkey menu is modified when this key is ON (reversed).
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SPECTRAL WIDTH Exacutes spectral width calculation and displays the results.
The following four types of calculation are available.

<Softkey menu >

Pk.-XdB Calculates the speciral width using the XdB method and disptays the resulls.

ENVELOPE Caleulates the spectral width using the Enveiope method and displays the results.

RMS Calcutates the spectral width using the RMS method and displays the resulls.
Peak RMS Calculates the spectral width using the Peak RMS method and displays the results.
parameter Specifies the paramelers required for speciral width calculation.
XdB Specifies the downward tevel difference X from the peak (the initial value is 3dB).
YdB “{ Specifies the peak threshold level Y {the initial value is 20dB).
K Specifies the value of factor K for multiplying the spectral width calculated (the initiat value is
1.0).
Kr(RMS) Specifies the vaive of multiplication factor Kr when RMS and Peak RMS methods are used
(the initial value is 2.3548}. ‘
prev menu The preceding Softkey menu is diéplayed.

FUNC MENU | Controts whether or not to modify the Softkey menu when a FUNCTION key is pressed.

ADVANCE This key is used when executing advanced wavelength analysis.

< Soltkey menu >

CURVE HIT Curve fits a particular function waveform over the spectrum waveform

measured and displays the resuits. Curve fits display shows ON/OFF by
press the key.

FUNC MENU | Controls whether or not to modify the Softkey menu when a FUNCTION key

is pressed.
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5.2.5 DATA QUT section

This section consists of keys used for measurement data output, and clock (calendar) and
buzzer setting.

DEVIGE Specifies the output device, format and buzzer. Softkeys can be used.

[ ]

< Softkey menu >

PRINTER Selects the built-in printer as the output device.
(Only displayed when a built-in printer is prasent.)

MENU OUT Controls whether or not to output the Softkey menu to the printer.

prev menu Displays the preceding Softkey menu.

PLOTTER Selects a GP-1B plotter as the output device.

DATA: ALL Uses all the information displayed on the CRT for plotting.

DATA: SIG Specifies only the waveform data displayed on the CRT for pldtting.

PAPER ADV Specifies ON/OFF switching of the automatic paper feeder.

plot size Specifies plot size (the number of plottings on a single sheet; horizontally
or verlically).
Ad(H1) Executes one horizontal plotiing on Ad paper.

H2 Executes two horizontal piottings on A4 paper.

Ha Executes four harizontal plottings on A4 paper.

V1 | Executes one vertical plotting on A4 paper.

va Executes two vertical plottings on A4 paper.

V4 Executes four vertical ploitings on A4 paper.

prev menu Displays the preceding Saofikey menu.
prev menu Displays the preceding Softkey menu,
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CLOCK

ON/OFF

YEAR

MONTH

DAY

HOUR

MINUTE

prev menu

BUZZER

BEEP

WARNING

QUIET

prev menu

CoPY

FEED

Sets the clock (calendar).

Specifies ON/OFF swilching of the clock (calendar).
Used to modify the year.

Used to maodify the month.

Used to modify the day.

Used to modify the hour.

Used to maodify the minute (when modifying the minute, the second is
set fo 0). '

Displays the preceding Softkey menu.

Specifies the buzzer.

Specifies whether or not the buzzer sounds when a panel key is pressed.

Specifies ON/OFF switching of the warning buzzer when an illegal value
is set.

Specifies ioudness of the buzzer.
The volume is lowered when the QUIET mode is ON.

Displays the preceding Softkey menu.

Used to start data output.

Used to feed paper to the printer {only valid if the analyzer is equipped with
an optional printer.)
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5.2 Key Function and Correspeonding Softkey Menus

5.2.6 GP-IB section

This section is used for specifying the GP-IB address and switching to local operation.

LOCAL

ADDRESS

< Softkey menu >

HEADER

ONLY

ADR UP

ADR DOWN

5.2.7 Others

CAL

<Softkey menu >

LEVEL

EXECUTE

CAL VALID

INSTR PRESET

<Sofikey menu >

PRESET

SELF TEST

Specifies the GP-1B address and switching to local operation. LOCAL
Switches the syslem to local operation when the REMOTE lamp is ON, or
specifies the GP-IB address when the REMOTE lamp is OFF.

Specifies whether or not to add a header during data output.

Switchas between Talk only (valid during plotter output) and addressable
mode (to accept address specified from an external controller).

The GP-IB address is increased by one.

The GP-IB address is decreased by one.

Executes level calibration.

Used to enter the level calibration data.
lsed to execute calibration.

Used to validate the calibrated data.

initializes the panel conditions or executes the self-diagnosis function.

Initializas the panel condition.

Executes the self-diagnosis function.

if an error is found during self-diagnosis, the ‘error type is displayed. When
self-diagnosis processing is complete, the system enters the initial state (the
state at power on).
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6. GP-IB INTERFACE

This chapter describes the command names (programming names corresponding to the keys), data
arrangement and programs for reference.
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6.1 General

The Q8344A is equipped with a GP-1B interface (GP-1B: General Purpose Inerface Bus) and can
be remotely controlled via the 488-1978 measurement bus which meets IEEE specifications.
The GP-IB interface contains the following functions.

{1}  Setting

®  Panel setting 1 Bame as the manual panel setling functions
{including label setting).

@  Data transmit mode setting : The data transmit mode setting, delimiter selection,
header ON/OFF, and read command setting can be
executed.

(2} Read

@  The panel setting condition can be read.
@  Data read: Cursor, wavelength and level data can be read.

{3) Service request
The service request function can be used whenever an error occurs and upon completion of
processing. Particular service request factors can be masked.

The GP-IB interface can be used for connecting the analyzer to a controller and other peripheral
devices using a simple cable (bus ling).

The GP-IB is a superior interface designed to ensure extendibility as well as electrical,
mechanical and functional compatibility with products of other companies. Using a single bus
cable, it is possible to construct a simple system as well as an automatic measuremant systam
with advanced functions.

With the GP-IB system it is first of all necessary to specify the "address" of devices connected
“to the bus line. These devices can be assigned to one or more of three roles: controller, tatker
and listener.

During system operation, although only one "Talker” can transmit data to the bus line, multiple
"Listeners” can receive the data.

The controller specifies the address of the "Talker” and “Listener” and transfers data from the
"Talker" to the "Listener". The controiler can also specify setting conditions from the "Talker"
to the "Listener". .

Eight bit-parallel and byte-serial type daia lines are used for data transfer between devices and
transfer is executed in synchronous two-way mode. Thanks to synchronous transfer, both high
and low speed devices can be connected.

The ASCIl code is used for data (messages) transmitted and received between devices,
including measurement data, measurement conditions (programs) and commands.

The GP-IB interface is equipped with eight data lines, three handshake lines for controlling
synchronous dala ransfer between devices and five control lines for controfling information flow
on the bus.
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¢ The handshake lines are used for the foltowing signals:
DAV (Data Valid)
NRFD (Not Ready for Data):

Signal indicating data valid state.
Signal indicating ready state for transmitling or receiving
data.
NDAC (Not Data Accepted):  Signal indicating completion of data reception.
e The control lines are usad for the following signals:

ATN (Attention) Signal for determining whether the data iine signal is an
address, command or other information.
IFC (interface Clear)
E0l (End of Identify)

SRQ (Service Request)

Signal which clears the interface.

Signai used upon completion of data transter.

Signal used {o request the controller for service from a
device.

REN (Remote Enable) Signal used to control a device enabled for remote program

processing.

Data lines (8 lines)
Handshake lines (3 lines)
Control lines (5 lines)

GP-IB bus (16 lines)
iFC, ATN,
SRQ, REN,
EOI

T DAV, N H F D N
NDAC

DI01to8

interface

interface

Interface

Interface
(Control, (Talk and {Taik) {Listen)
taik and listan)
listen)
Device A Device B Device C Device D
Fig. 6-1 OQutline of GP-IB interface
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6.2 Specifications

6.2.1 GP-IB specifications
Specification

Code used

Logic level

Signal line terminal

|[EEE488-1978

ASCII code
However, binary code is used in packed format.

Logic “0" {High) +2.4V or above
Logic "1" (Low) *+0.4V or below

The 16 bus lines are terminated as shown in Fig. 6-2,

» +5V

3k
_ '“'<l"— Driver

A

Bus Line

6.2 ki) "‘ >——— Receiver

Priver

Receiver

Overall tength of bus cable

Address

Connector

Fig. -2 Signal fine terminals

Three-state type
Output voltage in "Low" state: + 0.4V or below, 48mA
Output voltage in "High" state: +2.4V or above, -5.2mA

"Low" state when + 0.6V or below
"High" state when + 2.0V or above

{Number of devices connected to the bus} X _2m
or less, and not exceading 20m

Up to 31 Talk and Listen addresses can be specified
LOCAL

using the D focal address switch on the front panel
ADDRESS

(8 addresses specified when shipped).

24-pin GP-IB connector
57-20240-D35A (Amphenc! equivalent)
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Signal code Pin No. 24-pin GP-IB connector Pin No. Signal code
GND LOGIC 24 /@ 12 | SHIELD
GND (ATN) 23 s 11 |ATN
GND {SRQ) 22 \C&//_j 10 SRQ
GND (IFC) 21 %% 9 IFC
GND {NDAC) 20 %% ' 8 NDAC
GND (NRFD) 19 % 7 NRFD
GND (DAV) 18 %% 5 DAV
REN 17 ‘ % ; 5 =01
Bio 8 16 }&EEE \ 4 DIO 4
DIO 7 15 '\\Q{ 3 |pio 3
IO 6 14 2 DIO 2
DIO & 13 \@ 1 |DIO 1

Fig. 6-3 GP-IB connector pin arrangerment
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6.2.2 Interface functions

The GP-IB interface functions are listed in Table 6-1.

Tabie 6-1 Interface functions

Code - Description

SHA Souwrce handshake function

AH1 Acceptor handshake function

T5 Basic talker, serial poll and tatk only™ functions as well as talker
release function specified by the listener

L4 Basic listener function, and listener release function specified by
the talker
SRt Service request function
RL1 Remote function

PRO No parallet poll function

DCH Device clear function enabled
DT Device trigger function enabled
Cco No controller function

E2 Three-state bus driver is used.

The talk only function operates on the plotter.

When the analyzer is used in Only mode, press the "ONLY" Softkey at the address
specified from the panel and set "0" for address mode. The remote device to be connected
by bus cable should also be set to Only mode.

Note that during Only mode, the controlier should not be operated simultaneously since
operation in Only mode is not guarantesd.

Note: If the "ATN" signal is switched to True during message transfer, the previous transfer
states are released.
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6.3 GP-IB Handling

6.3.1

Connecting other devices

Since the GP-IB system consists of multiple devices, pay attention to the following when
preparing the system.

M

Check the condition {preparation} and operation of the analyzer, controller and peripheral
devices, and read the respective instruction manuals before starting connection.

The bus cable for connecling the devices should be no longer than required. The total
length of the bus cable should not exceed that specitied.

The total length of the bus cable should be (number of devices connected to the bus) X
2m, not exceeding 20m.

The foliowing standard bus cables are provided.

Table 6-2 GP-IB standard bus cables (sold separately)

Length Specification
0.5m 408JE-1P5
1m 408JE-101
2m 408JE-102
4 m 408.JE-104

When connecting the bus cable, do not use three or more connectors together.

Connectors should be fixed firmly with screws.

The bus cable connector is a piggy-back type and one connector has a pair of male and
female threads which can be used simultanecusly.

Before turming the power switches of the devices on, check their power conditions,
grounding state and setting conditions {if required).

The power switches of all devices connected to the bus line should be turned ON. [If any
device is not turned ON, the operation of the entire system cannot be guaranteed.

67 Feb 25/91



Q83444
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.3 GP-iB Handling

6.3.2 Program code (Listener format)

This paragraph describes the program codes used by an external controller to set the conditions
of the analyzer,

Each program code basically consists of three alphabetic characters (o indicate the function and
numeric data to specify the value.

wxx  ddddg

I___ Numeric data

¢ One numeric character (code)
* Integer
e Real number

Header indicating the function
(three alphabetic characters)

The condition state is read when "?" is added to the end of the function header.
(After "xxx?" is transmitted, the analyzer is set to Talker lo read the data.)
This is valid for those codes with a circle in READ column.

Notes:

1. Characters of both upper and lower cases can be used for describing the function header
and the unit. Any space code (20H) can be used in the program code.

9. The analyzer processes the program codes by one fine up to the terminator. Up to 255
characters can be set in one line.

When describing multiple program codes in a line, they should be separated from one

another by a comma {,) or semicolon (;). The codes with function header attached by ##
should be specified solely.

Program codes used to set various conditions are listed below.

[ 1 : Can be omitted.
( ) : Header with identical function

6—8 Feb 25/91



OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

Q8344A

6.3 GP-IB Handling

FUNCTION (1/3)

ltem

Program code

Function
header

Setting

Contents

Read

CENTER

CENTER

CEN

Numeric + unit

Unit
UM: zm
{Defauit )
NM: nm

Example
CEN1.55UM
CEN780nm
CEN1.31

PEAK

PKC

peak to center

CURSOR

cuc

cursor to center

AUTO PKC

APC

0,1

0: OFF, 1: ON

SPAN

SPAN

SPA

Numeric + unit

Unit
UM: um
NM: nm
{Default )
NMD:nm/DIV
MM: mm
{Coherence}”
Example
SPASCNM,
SPA10.4 mm

O1 0Ol x| x

START

STA

Numeric + unit

Unit
UM: gm
(Default )
NM: hm
Example
STAD.5UM,
STA755nm

STOP

STO

Numeric + unit

Unit
UM: £m
{Default )
NM: nm
Example
STO1.8um,
STOB05NM

HA—->SPAN

LSP

A1=242 set to span

0.4t01.05
0.8t 1.75

HSP

0: 0.4t0 1.05
1: 0.8 to 1.75

FULL

FSP

FULL SPAN
(0.35 to 1.75)

AUTO
(COH span)

CAU

0: OFF, 1: ON

*

Six types of coherence distances can be set. If another vaiue is specified, the nearest higher
value is loaded.
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¢ FUNCTION (2/3)

ftem

Program code

Function
header

Setting

Contents

Read

REF
LEVEL

REF LEVEL

REF

Numeric + unit *

Unit
DBM: dbm
{Default )
MW: mW,
UM: gm
NW: nW
DB: dB, RU:

Example
REF-10DBM
REFO.TUW

TOTAL PWR

TPL

total power to ref
level

HI-SENS A

HSA

0: OFF
1: ON

HI-SENS B

HSB

0: OFF
1. ON

LASER/LED

LED

s LASER
:LED

-

AUTO

RAU

OFF
ON

- O

LEVEL
SCALE

LINALOG

LIN

: OFF (LOG)
- ON (LINEAR)

_

LEVEL SACLE

LEV

: 10dB/D
: 5dB/D

1 2dB/D

1 1dB/D

: 0.5dB/D
: 0.2dB/D

AUTO

AUT

Qto 3

: OFF (STOP)
: FULL SPAN
: 0.4 to 1.05,m
:0.8to 1.75m

AVERAGE

ON/OFF

EAV

0, 1

. OFF (STOP)
: ON (START)

- O W N - O OB W o

AVERAGE

AVG

1 1o 1024

integers

Example
AVG 16
AVG128

*k

scale).

6--10

No unit can be specified in LOSS/TRANS mode (the unit is determined by the current display

Sep 25/91



QPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

Q8344A

6.3 GP-IB Handling

FUNCTION (3/3)

Program code
ltem ; ; Contents Read
Function Setting
header
ZOOM | START Z00 0, 1 0: STOP X
STOP 1: START
CENTER AUTO Cz0 0, 1 0: OFF O
1: ON
SPAN AUTO SZ0 0, 1 0: OFF O
1: ON
COHER- | COHERENCE COH 0, 1 0: OFF O
ENCE (SPECTRUM)
1: ON
(COHERENCE)
a search range ASC 0.0 1o 10.4 Specities the range O
lower (lower limit value)
for obtaining
secondary peak a in
coherence analysis.
The initial value is 1
mm.
a search range ASY 0.0 to 10.4 Specifies the range O
upper {upper limit value)
for obtaining
secondary peak ain
coherence analysis.
The initial value is 3
mm,
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s CURSOR

fterm

Program code

Function
header

Setting

Contents

Read

CURSOR ON/OFF

CuUR

0,1

0 CURSOR OFF
1: CURSOR ON

I ON/OFF

XAC

0,1

0: A1 OFF
1: A1 ON

O

SET M

XAS

Numeric + unit *

binit
UM: pm
NM: nm,
MM mm
Example
XAS0.78UM

o | ONJOFF

XBC

0,1

0: 22 OFF
1: 22 ON

SET A2

XBS

Numeric + unit *

Unit
UM: pm
NM: nm,
MM mm
Example
XBS630.5nm

1 ON/OFF

YAC

0,1

0: L1 OFF
1. L1 ON

SET 11

YAS

Numeric + unit

Unit
DBM: dBm,
DB: dB
MW: mW,
UM: /1W
NW: nW
PC: %%

Lo ON/OFF

YBC

0,1

0: L2 OFF
1: L2 ON

SET L2

YBS

Numeric + unit ™

Unig
DBM: dBm,
DB: dB
MW: mW,
UM: 'uW
NW: nW
PC: %

CURSOR DATA

CcuD

Oto 3

0: NORMAL
1: AMODE
2: 2ND PEAK
3. POWER

LEFT PEAK

LPK

A1 set next left peak

RIGHT PEAK

RPK

A1 set ext right peak

»*

**

The default is m in spectrum mode and mm in coherence mode.
The default is the current display scale unit.

612
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s | ABEL
Program code
item y : Contents Read
Function Setting '
header
LABEL LAB™ Alphabet, Numeric, {LAB___#w—o O
Symbol {up to 48 A
characters) ' Upto 48 |
! characters |
{_ ___________ el
L. Terminator
{#orl)
e MEASURE
Program code
Item " X Contents Read
Function Setting
header
MEASURE MEA 0,1,2 0: STOP O
1: SINGLE
2: REPEAT
s DISPLAY {(1/3)
Program code
ltem ) - Contents Read
Function Setting
header
CON- DUAL DUA 0,1 0. OFF O
TROL 1. ON (Dual-
screen)
SUPER IMPOSE SIM 0,1 0: OFF O
1;  ON (Super-
impose)
GRID GRI 0, 1 0: OFF O
1: ON
act. U&L AUL 0,1 0: Upper screen O
active
1: Both upper and
lower screens
active
xeng U/L XUL —_— Upper screen X
replaced with lower
screen
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DISPLAY (2/3)

[tem

Program code

Function
header

Setting

Contents

Read

CON-
TROL

3D

TOM

0. OFF

1. ON
(3-dimensional
mode)

3D ANGLE

TAN

-75to0 +75

~76 o +75:
Display angle
{in by 15°
steps)

3D CURSOR NO

TCN

1to 16

1 to 16: Data
number

O

3D DELETE

TDL

The latest data
deleted.

3D CLEAR

TCL

All data cleared.

X

30 MAX NO

TMX

2 10 16: Maximum
number of data
displayed

3D N LOCK

TNL

0: N-lock mode OFF
1: N-lock mode ON

3D ROLL

TRO

0: Roll mode OFF
1: Roll mode ON

3D RECALL

TRC

Previous 3-
dimensional data
recalled.

SAVE

SAVE MEAS
DATA

SAV™

0to 32
+ [; data name* ]

0: REF {no data
name)

1to 32: MEAS 1to
32

Example:
S5AV15;LD-No.15

SAVE PANEL

SvP™

1 to 10,00,99
+ [; data name |

110 10: PANEL 1 1o 10

00: Initigiized lrom the
INSTR PRESET
condgition

99: The INSTR
PRESET condition
is replaced with the
current setting.

Example: SVPG;CON-

LED1,3

Specified data name

identical to MEAS

{MNo dala name for data

Nos. 00 and 89.)

DELETE MEAS

DMD

1to 32

110 32: MEAS 1 to
32

DELETE PANEL

DPC

1to 32

1 to 10: PANEL 1 1o
10

*

When specifying a data name, insert ;" between the data No. and the data name. The data
name can consist of up to 10 characters, using alphabets, numerics or symbol.
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e DISPLAY (3/3)

~Program code
ltem - ) Contents Read
Function Setting
header
RECALL |RECALL MEAS RCL 0ta 32 0: REF X
1to 32: MEAS 1 to
32
RECALL PANEL RCP 110 10 1to 106 : PANEL 1 X
to 10
NOR- PEAK NORM. PNR 0,1 0: OFF O
MALIZE 1: ON (Peak
narmalize )
MEM NORM. MNR g, 1 ¢: OFF O
(RNR) 1:ON (REF< >
' MEAS1)
LOSS LOS 0, 1 0: OFF O
1: ON
TRANS THA 0,1 0: OFF O
1: ON
SPECTRA | SPEC. WIDTH SPW 0, 1 0; OFF O
L WIDTH 1: ON
WIDTH TYPE WTY 0to 3 0: Pk-XdB Q
1: ENVELOPE
2: RMS-
3: Peak RMS
XdB parameter WPX Numaeric Setting range: O
0.1 to 59.9
Exampie
WPX3.0,
WPX12.0
YdB parameter WPY Numeric Setling range: O
0.1 t0 99.9
Example
WPY20,
WPY35.0
K parameter WPK Numeric Setting range: o
0.1 to 100
Kr (RMS) WPR Nurmeric Selting range: O
parameter 11010
ADVANCE | CURVE FIT CFT 0,1 0: OFF O
1: ON
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e DATA QUT
Program code
Hem , : Contents Fead
Function Setting
header
DEVICE TYPE DEV 0,1 0: PRINTER O
DEVICE 1: PLOTTER
PLOT DATA PDT 0,1 0 ALL Q
1: SIGNAL only
PAPER ADV. PPA 0, 1 0: OFF O
1: ON
PLOT SIZE PSZ 0ta 5 0: Ad (H1), 3: Vi O
1H2 4 V2
2:H4 |, B4
Hn: Horizontal, Vn:
Vertical
BUZZER (BEEP) BUZ 0,1 0: OFF O
1: ON
WARNING WAR 0,1 0: OFF O
1. ON
QUIET BEEP Qui 0,1 1 0: NORMAL O
1 QUIET
CLOCK CLO## | See below. Setling the date and O
time
CLO _# YY-MM-DD, hh:mm:ss  _#
L I ] 1
: |
L‘"{ “““““““““““““““ "~ Terminator
YY: Year (00 to 99) # or 1}
MM: Month (01 to 12)
DD: Day (01 to 31}
hih: Hour (00 to 23)
mm: Minute {01 to 59)
ss: second (01 to 59)
CLOCK ON/QFF CKD 0,1 0: Clock not O
displayed
1: Clock displayed
MENU QUT MEN 0,1 0: OFF O
{PRINTER) 1: ON
copys | COPY coP e Qutput to printer X
FEED FEED FEE i Paper fed about X
5mm to printer,
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¢ (Codes corresponding to other keys

ltem

Program code

Function

header

Setting

Contents

Read

INSTR PRESET

IPR

Measurement
conditions
initialized.

cAL  |LEVEL

CLv

Numeric + unit

Unit
DBM: dBm,
MW: mw
uw: ;1W
Level calibration
data set.

EXECUTE

CEX

Level calibration
executed.

VALID

CVA

0: Mode not using
CAL data

1: Mode using
CAL data

s Conirolling data output and others (1/3)

item

Program code

Function

header

Setting

Contents

Read

SRQ signal control-1

SRQ

0,1

0: Mode not
transmitting
SRQ

1: Mode
transmitting
SRQ

Status byte mask

MSK

0 to 266
(Bit 6 can not be
masked)

Status byte bit "1"
to be masked
switched on. {Initial
value: 0)

Example: b1 and b2
are to be masked:
MSKB

Status byte clear

CSsB

X

Header data output control

HED (HD) {0, 1

HEADER OFF
HEADER ON

-

Terminator

DEL (DL)

i3

NL <EOI>
NL

<EQ>

CR NL <EQI>

wn e

B—-17
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¢ Controlling data gutput and others (2/3)

Program code

ftem : : Contents Read
Function Setting
header
Data separator (ASCH SDL(DS) {0,1,2 0: , (Comma) O
waveform data) 1: SP (Space)
2: CRNL
Message separator MSP (MS) {0, 1 0: ; {Semicolon) O
1: CRNL
Data output format (valid for FMT 0,1,2 0:  ASCI O
waveform data) : 1:  BINARY (16 bit)
2: BINARY (64 bit
float) :
Data output screen ovs 0,1 0: upper {upper Q
screen }
1: lower (lower
screen )
(Valid in dual
screen mode)
Request for waveform data 0Osb 0,1 0. Y-axis data X
output output
1: X-axis data
output
Request for output of the ODN e Qutput of the X
nurmber of waveform data {ODN?) number of data
contained on the
screen specified by
0VSn
Request for peak search data OPK —— QCutput data differs X
output (OPK?) between Spectrum
and Cohsrent
mades
Request for cursor data 0OCD —_— Output data differs X
output (OCD?) depending on
cursor display mode
Request for spectral width 0sw _— QOutput of the X
data output (OSW7) spectral width
calcutated.
Regquest for curve fit data OCF _— X
output (OCF?)
Request for measurement 0s7 s Qutput data is 0 or X
data status output (OST?) 1.
0: Normal
1: Overload
No header is
output.
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¢ Controlling data output and others {3/3)

ltem

Program code

Function
header

Setting

Contents

Read

Measurement data display
ON/QOFF

DsP

0,1

Specifies if display
shouid be updated
at the end of
measurement.

0: Display OFF

1: Display ON
(initial value)

Request for 3-dimensional
display data output

OoTD

1to i6

1 to 16:Data
number

SRQ signal control-2

0: Mode 1o output
SRQ

i: Mode not to
output SRQ

Single measurement

E (*TRG)

Code identical to
"MEA1"

Single
measurement
executed

Initialization

C (*RST)

Analyzer initialized
(to mode at power
on)

Device identification

4DN?

Request to output
company name,
device name, serial
number and

| software revision.

Execution of self-diagnosis
and output of results.

TST?

Request to execuie
self-diagnosis and
output results.
(See Table 6-3.)

6--19
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Table 6-3 Error codes used in self-diagnosis

Code Description
0000 Normal
010X ROM error
D2XX HAAM error
030X Backup-RAM error
040X Peripheral circuit error
$ finternal clock, timer, printer interface and others)
070X
110X Measurement error
1 (Measurement memory, interferometer, A/D converter and
30X others)
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6.3.3 Talker format (Data output format)

This paragraph describes the talker format required to transmit data from the analyzer to an
external controller.

Six formats are used for data transmission depending on the data contents: waveform, peak
search, cursor, spectral width and setting condition data.

(1)  Waveform data (Program code "OSD0", "OSD1", "OCF", "OTDn")

@  ASCI format {code for specifying "FMTO0" format)

Header Sp Data 1 Ds Data 2 DS - -+ - e Data N D8

— =

Mantissa data Exponent data

“E=+00": dBm, dB
“E—03": mW, mm, % (Note)
“E“""OB“: #W, #m

“E—09": nW
— Space {Note) : For 10%, its format is
(20H) "100.0E-03".
— (Polarity + Decimal point + Numerics of 5/6 digits)
Wavelength : +d.ddddd
Coherent length  :  *dd.ddd
i-evel : +d.dddd
+dd.ddd
+ ddd.dd

-— 4 characters (not output if Header OFF)

Header Data type

LMUM Wavelength [ xm]

CLMM Coherent length [mm]

LVLG Log scale level data [dBm, dB]
LVLI Linear scale level data

LVPC % unif level data

DS: Data separate (",", ";", CR or NL)
Can be specified with program code "SDLn" ("DSn")

T: Terminator (NL<EQI> NL <EOI> or CRNL<EOI>)
Can be specified with program code "DELn" ("DLn")
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@  BINARY format (Format specification code "FMT1", "FMT2")

Data 1 Data2 |« ¢« =« + o o 0. Data N <EQI|>

Data is output in one of the following two formats specified by "FMTn",

(@) "FMT{"-----16-hit (Integer type)
All data on the screen assumed to be linear scale. Both X- and Y-axis data output
ranging from 0 to 10000.

10000 f

0 o
0 10000

(B} "FMT2"-- - B4d-bit (Floating point type)
Data is output in floating point format (IEEE Std. 754-1985 format) as shown below.

63 62 52 51 48 47 32 31 16 15 0

- Mantissa 52 bits [m]

Decimal point position (1. )

Exponent 11 bits (bias 1023) [e]

Mantissa sign [$]

The value is expressed as follows;

(-1)8 X2 (e-1023) X 1. m
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(2)  Peak search data {(Program code "OPK")

®  Spectrum mode

A MS level T
Header Mantissa data Exponent data
[ “E+00": dBm, dB
{Polarity + Decimal point + “E—-03". mW, % (Note)
Numerics of 5/6 digits) “E—-06": uW, gm
Wavelength +d.ddddd “E—~09": nW
Level +d.dddd
+ dd.ddd {Note) : For 10%, its format is
+ ddd.dd “100.0E-03".
4 characters (not output if Header OFF)
Header Data type
LMPK Peak wavelength (1)
LVPK Peak level (level)
@  Coherent mode
a {length) MS a (level) MS | £ (length) MS B (level) T
Header Mantissa data Exponent data
| L—E “E+00": dBm
{Polarity + Decimal paint + “E—03"; mm, % (Note)

Numeric of & digits)

Coherent length +dd.ddd
Level +d.dddd
+dd.ddd
+ddd.dd

4 characters {not output if Header OFF)

{Note) :For 10%, its format is
"100.0E-03".

Header Data type
"‘CLAL a (length)

LVAL a (level)

CLBE A (length)

LVBE B (level)
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(3)  Cursor data (Program code "OCD)
One of the following four formats is used according to the "CUDn" code for specifying the
cursor display mode.

@ "CUDO":- - Normal

A1 {CL1Y) | MS | level1 MS | A2 (CL2) | MS | level2 | MS L1 M3 L2 T

7 Header Mantissa data Exponent data

“E+007: dBm, dB
“E—03": mW, mm, % (Noie)
“E—08": W, am

“E—09": nW
{Note) : For 10%, its format is
"100.0E-03".
— {Polarity + Decimal point + Numerics of 5/6 digits)
Wavelength : +d.ddddd
Coherant length ;. tdd.ddd
Level : * d.dddd
+dd.ddd
+ddd.dd

4 characters (not output if Header OFF)

Header Data type

LMXA Wavelength of X cursor 1 { A1)
CLXA Coherent length of X cursor 1 (CL1}
LVXA Level of X cursor 1 {level1)

LMXB Wavelength of X cursor 2 { A2)
CLXE Coherent length of X cursor 2 (CL2)
LVXB Level of X cursor 2 (level2)

LVYA Level of Y cursor 1 (L1)

LVYB Level of ¥ cursor 2 {L.2)

MS:  Message separator (*;’, CR or NL)
Can be specified using program code "MSPn" ("MSn")

T: Terminator (NL<EQOI>, NL, <EOI>, or CR,NL<EQGI>})
Can be specified using program code "DELn" ("DLn"}.

Note 1: Data is "0" if the corresponding cursor is OFF.
Note 2: The mantissa and exponent formats are common to all “CUDn" codes.
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@ "CuUD1"» AMODE
AMCLY} | MS | level 1 | MS |AX(ACL)| MS | Alevel | MS | 11 MS | AL | T
Header: 4 characters (not output if Header OFF)
Header Data type
LMXA Wavelength of X cursor 1 ( A1)
CLXA Coherent length of X cursor 1 {CL1)
LVXA Level of X cursor 1 (levell)
LMDX Wavelength difference between X cursors 1 and 2 ( AA)
CLDX Coherent length difference between X cursors 1 and 2 { ACL)
LVDX Level difference between X cursors 1 and 2 { A\ level)
LVYA Level of X cursor 1 (L.1) -
LVDY Level difference between Y cursors 1 and 2 {AL)
@ "CuD2" ----- 2ND PEAK (not in ccherence mede)
Al MS | level 1 MS AN MS | Alevel T
eader: 4 characters (not output if Header OFF)
He_ader Data type
LMPK Peal wavelength ( A1)
LVPK Peak level (levell)
LMDP Wavelength difference between 1st and 2nd-peaks (/A A)
LVDP l.evel difference between 1st and 2nd peaks (Alevel)
@  "CUD3g"---- POWER (not in coherence mode)

A1

MS A2 MS L T

Header: 4 characters (not output if Header OFF)

Header Data type
LMXA Wavelength of X cursor 1 { A1)

LMXB Wavelength of X cursor 2 { A2)

LVPW Sum of levels between X cursors 1 and 2 (AL)
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(4)  Spectral width data {Program code "OSW")
The results of four types of calculations are ali output in the following format:

Center wavelength

MS

Spectral width

MS

The number of peaks T

Header

4-digit integer

——

Header

Mantissa data

Exponent data

(Polarity + Numeric of 5/6 digits)

L“[ “E-08":.m {(wavslength)
“E-09":nm (spectral width)

Wavelength +d.ddddd
Level +d.dddd
+dd.ddd
+ddd.dd

4 characters {not output if Header OFF)

Header

Data type

LMCN
LMHW
NOSP

Center wavelength
Spectral width
Number of peaks

MS:  Message separator {';’, CR or NL)

Can be specified using program code "MSPn” ("MS3n").

T: Terminator (NL<EQI>, NL, <EOI> or CRNL<EQI> )
Can be specified using program code "DELn" ("DLn").

(5} Device identification
When program code "YIDN?" is received, the following data is output:

ADVANTEST, Q8344A, 12345678, AD1 AD1

Sofiware revision

{Processing, Measurement)

Serial number (Production number)
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Setting condition data

The current setting state can be read by using "?" instead of setting data if the code is
readable.

The setting state is output in the following format:

Header Data T

e 1-digit integer (unsigned)

— LED, RAU, LIN, LEV, CZ0, 820, EAV, COH, CUR,
XAC,
XBC, YAC, YBC, CUD, DUA, SIM, GRI, AUL, PNR,
MNR,
LOS, TRA, SPW, WTY, CFT, DEV, PDT, PPA, PSZ,
MEN, LGR, SRQ, HED, DEL, SDL, MSP, FMT, OVS,
MEA,
BUZ, WAR, SIL, CVA, TDM, TNL, TRO, CKD, SSR

e 2.digit integer {unsigned)
TCN, TMX

s 2.digit integer (signed)
TAN

e 3-digit integer {unsigned)
MSK

& Mantissa data + Exponent data
——I l— “E+00”: dBm, dB

“E—03": mW, mm, % (Note)
“E—-06": uW, um

“E—09": nW
(Note) : For 10%, its format is
"100.0E-03".
~— {Polarity + Decimal point + Numerics of 5/6 digits)
Wavelength : + d.ddddd
Coherent length  :  tdd.ddd
Level : +d.dddd
+dd.ddd
+ddd.dd

CEN, SPA, STA, STO, REF, XAS, XBS, YAS, YBS,
WPX, WPY, WPK, WPR

o (thers
LAB: 1 1o 48 characters
CLQO: YY-MM-DD, hhimm:ss

Same as the function header specified.

g 27 Mar 25/98



08344A
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.3 GP-IB Handling

6.3.4 Service request

The analyzer transmits a service request to the controller according to the operation state.
When a service request is transmitted, the status byte is transmitted in response to serial polling
from the controller.

< Status byte >

Bits contained in the status byte are set and cleared according to the conditions described
below. The status byte relates to three program codes: "SRQn", "MSKnnn" and "CSB".

The "SRQN" is used lo control SRQ signal transmission: "SRQ1" is the mode for transmitting
the SRQ signal and “"SRQO" does not transmit the SRQ signal.

The "MSKnnn" is used to mask specification of the status byte and 1 is set to the bit to be
masked.

Example: Bits 1 and 3 are to be masked > > "MSK10" [10 = 00001010 binary]
Bits 2, 3 and 5 are to be masked > > "MSK44" [44 = 00101100 binary]

Note: Bit 6 cannot be masked although it can be specitied.

All the bits are cleared with code "CSB", "C" or when a device clear message is received.
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» Meanings and set/reset conditions of status byte bits

b7 b6 b5 b4 b3 b2 bl DbO

X X X X X X X X

L

b0: measure end
Set to 1 when measurement is complete.
Set to 0 when next measurement is started.

b1: syniax error

Set to 1 when a syntax or setting error is found in
the program code received.

Set to 0 when the next program code is received.

k2: calculation end

Set to 1 when spectral width or curve fit
calcuiation is complete.

Set to 0 when measurement or ZOOMing is
started or output of caiculation data is complete.

03: copy end

Set to 1 when outpul to the printer (optional) is
complete.

Set to 0 at measurement start or when "COP"
code is received.

b4: zoom end

Set to 1 when ZOOMing to re-analyze the previous
measurement data with different wavelength
condition is complete.

Set to 0 when measurement or ZOOMing is
slarted.

b5: average end

Set to 1 when the specified number of
measurements is complete for averaging.

Set to 0 at measurement slart or when averaging
is switched OFF.

bg: RQS

Set to 1 when one of the bits b0 to b5 or b7 is
switched ON to indicate that a service request has
been transmitted.

Set to 0 when all bits are 0.

b7: sell-test error ‘
Set to 1 when an error is found during seif-
diagnosis.
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6.3.5 Device trigger function

The analyzer executes SINGLE measurement when the address-specified command "GET"
{Group Execute Trigger) is received in the same way as when program codes "MEA1", "E" and
"*TRG" are received.

6.3.6 Device clear function

The analyzer is initialized by the address-specified command "SDC" (Selected Device Clear)
and universal command "DCL" (Device Clear) at power on in the same way as when program
codes "C" and ""RST" are received.

The initial state at power on is shown in Table 6-4.

Tabie 6-4 Iinitial state at power on

ltern initial state
@ Measurement condition (FUNCTION | Preceding state
seclion)

@ Data display Normal display (dual-screen,
superimpose, and 3-dimensional display
modes are all OFF)

@ Cursor display All OFF

@ Spectral width calculation OFF

® Normalize OFF

® Curve fit OFF

@ GP-B

#» Status byte 0 (cleared)

¢ Status byte mask "MSKO0" {unmasked)

@ SRG signal transmit “SRQ0" {mode not to transmit SRQ
signal)

@ Waveform data output format "EMTO" (ASCII)

& Terminator "DELD"Y ("DLD"}=>(NL<EOI>)

s Data separator "SDLO" ("DS0")—{ ,)

¢ Message separator "MSPO" ("MS0"}—( ;)
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6.3.7 Status modification by command

The analyzer states are modified as shown in Table 6-5 at power on and when commands are

received.
Table 6-5 Status modification by command
Para-
. meter
Command, T?ﬁ;ﬁr L'Svﬁ;fr Revr\:l‘c;]te ?ﬁg Status Transmit and
Code wi ( { byte data opera-
lamp) lamp) lamp) lamp) tion
status
POWER ON Cleared | Cleared Local Cleared | Cleared | Cleared | Partially
initiakiz-
ed
IFC Cleared Cleared e
"DCL" Cleared | Cleared | Cleared | Partially
command initializ-
ed
"8SDC" Cleared Set O Cleared | Cleared | Cleared | Partially
command initializ-
ed
"Gt "RSTT Cleared Set Remote | Cleared | Cleared | Cleared | Partially
codes initializ-
ed
"IPR" code Cleared Set Remote | Cleared Cleared Cleared | Initaliza-
tion
"GET" Cleared Set ho, 2, 3, | Cleared
command 4 cleared
"EY, TRG" Cleared Set Remote e — b0, 2, 3, { Cleared —_—
codes 4 cleared
Talker specified Set Cleared —_— _
to the analyzer
Talker release Cleared ——— -
instruction
Listener Cleared Set
specified to the
analyzer
Listener reloase _— Cleared e e
‘Linstruction
Serial poling Set Cleared e Cleared e
—— The previous state remains unchanged.
—— :  Indefinite state
*DCL" : Device Clear
"SDC” 1 Selected Device Clear
"GET” :  Group Excute Trigger

6— 31
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6.3.8 Sample programs

The sample programs given in this paragraph are for controlling the analyzer using HP 300 of
9000 series and NEC PC-9800 series.
(In the examples beiow, "8" is used to identify the GP-IB address of the analyzer.)

(1) Example 1
Center wavelength and span are set for spectrum analysis and peak wavelength and leve
arg read.

@  Program 1 for HP 9000 series 300

1@ By R T T RS R R R R T L
zo | (8344A Gptical Spectirum Analyzer

39 ! == sample program 1 ==

49 I { set center,span etic and read

59 ! peak lambda,level )

[287] FHER N BRI BAABAER R REG R R R R R TR ATRW BN TR E AR HE
7o ]

8@  INTEGER Spa

30 REAL Peak_lambda,Peak_iesvel
1¢0 §

110 Spa=788

120 ON INTR 7 GOSUB Srq

138 CLEAR Spa

148 QUTPUT Spa;"COH 0"

158 QUTPUT Spa;"CEN B.7Bum™

162 OQUTPUT Spa;"5PA 20nm" "SPAN' seti to POnm

178 OUTPUT Spa:“REF @dBm" ‘REF LEVEL' set to @dBm

| define {B344A GP-IB address {8)
1
}
t
|
{
! .
182 OUTPUT Spa;*LIN @,iEV 1° ! select LOG display and set 5dB/DIV
|
I
|
i
|
i
|

define SRO interrupt routine
initialiize Q8344A

select 'SPECTRUM® mode
*CENTER' set to @.78um

192 OUTPUT Spa:"EAV B" 'AVERAGE " OFF

208 OUTPUT Spa; "MSK 254" I enable only 'measurement end’ pit
219 OUTPUT Spa;"SrRQ 1" ! 'gnable SR signal

2290 QUTPUT Spa;"MEA 1° start single measuremsnt

230 Meas_end=0 clear measure end flag

243 ENABLE INTR 7;2 enable SRQ interrupt

25¢ IF Meas_snd=@ THEN 256 wait measurement end

280 QUTPUT Spa; "0PK" I request peak data output

270 ENTER SpaiPeak_lambda,Peak_leve ! read peak lambda,level
280 DISP Peak_lambda,Peak_level I display peak lambda and level
250 STOP

30 !

31@ Srq:S5=SPOLL{Spa} b read status byte of QB344A
328 Meas_end=1 | sel measure end flag

33@ RETURN

34@ !

330 END
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® Explanation on program 1 for HP9000 series 300

Line No. . Description
1010 70 Commant
80 to 90 Definition of variables
110 The Q8344A’s GP-IB address (8) is set as a variable.
120 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
130 The analyzer is initialized at power on.
140 Spectrum analysis mode is selected.
150 Center wavelength is set to 0.78 zm.
160 Span is set to 20nm.
170 Reference level is set to 0dBm.
180 In LOG display, Y-axis scale is set to 5dB/DIV.
190 Averaging is set to OFF.
200 Only b0 (measurement-end) in the status byte is made valid.
210 Mode to transmit SRQ signal is set.
220 Measurement is started.
230 Flag (variable) to indicate end of measurement is cleared.
240 Interrupt by SRQ signal is allowsd.
250 Waiting for end of measurement.
260 Output of peak research data is requested.
270 Peak wavelength and level are read into variables.
280 Peak wavelength and level which have been read are displayed.
310 <Interrupt processing routine Srg >
Serial poling is executed and status byte read into the variable.
320 Flag to indicate measurement end is set.
330 Return to main rqutine.
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@ Program 1 for PC9800 series
10 ¥ 3k 3B s 30 2R ok o ok e ol ofe sk 3k 2k ok ok o 2k 3l o B ok e e ke o ok e e e e e ok e R R R R
20 Q83444 Cptical Spectrum Analyzer
30 == gampje program 1 ==
40 {set center,span etc and read
50 peak lambda,level)
GO sk sk koke ok st s s b ok st e sk o s ok ke ofe e sk s ok ok ok 3K o ok ol e ke ok ok 3 3p o R e sk ke
70
80 ISET IFC " gend 'IFC' signal
90 ISET REN * 'REN' signal set to true
100 CMD DELIM = O * delimitter CR/LF(LF=NL)
110 CMD TIMEOUT = 10 ' timeoul set to 10sec
120 DEF SEG = &H60 ==
130 A% = PEEK(&H9F3) N :
140 A% = A% AND &HBF i ~- ¢lear SRQ bit of PC9801
150 POKE &HO9F3, A% 't
160 SPA = 8 " define Q8344A GP-1B address (8)
170 PRINT @S5PA;"C" ' jnitialize Q83444
180 ON SRQ GOSUB #SSEQ ‘" define SRQ interrupt reoutine
190 PRINT @SPA;"COH 0" ' select 'SPECTRUM' mode
200 PRINT @SPA;"CEN 0.78um" ' *CENTER' set to 0.78um
210 PRINT @SPA;"SPA 20nm™ t 'SPAN' set to 20nm
220 PRINT @SPA;"REF OdBm" ' 'REF LEVEL' sat to (OdBm
230 PRINT @SPA;"LIN O,LEV 1" ' gselect LOG scale and set to 54B/DIV
240 PRINT @SPA;"EAV OV * 'AYERAGE' OFF
250 PRINT @SPA;"MSK 254" * enable only 'measurement end' Bit
260 PRINT @SPA;"SRQ 1" ' enable SRQ signal
270 PRINT G@SPA;"MEA 1" * siart single measurement
280 M,END = 0 ' ¢lear measure end flag
290 SRG ON * enable SRQ interrupt
300 IF M.END=0 THEN 300 ' wait measurement end
310 PRINT @5PA;"DEL ¢,M3P OV " terminator NL(EOI)»
320 ' message separator '
330 PRINT @SPA;"HED ©,0PK" * header OFF,request peak data output
340 INPUT @SPA;PEAK.LM,PEAK.LV ' read peak lambda,level
350 PRINT PEAK.LM,PEAK.LV " print peak lambda,level
360 STOP
370 '
380 %55RQ: POLL SPA,S ' execute serial-poll and read status
390 M.END = 1 ' set measure end flag
400 RETURN
410 ¢
420 END
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6.3 GP-IB Handling

Explanation on program 1 for PC8800

Line No. Description
i0to 70 Comment
80 “IFC" signal is transmitted.
80 "REN" signal is set to TRUE.
100 Delimiter used when loading a command is set to CR/LF (= CR/NL).
110 Time out duration at handshake is set at 10 seconds.
120 to150 The SRQ bit of the PC3800’s GP-IB interface is cleared.
160 The Q8344A’s GP-IB address (8) is set as a variable.
170 The analyzer is initialized at power on.
180 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
190 Spectrum analysis mode is selected.
200 . 1 Center wavelength is set to 0.78 pm.
210 Span is set to 20nm.
220 Reference level is set to Odbm.
230 In LOG display, Y-axis scale is set to 5db/DIV.
240 Averaging is set to OFF.
250 Only b0 {measurement-end) in the status byte is made valid.
260 Mode to transmit SR(Q signal is set.
270 Measurement is started.
280 Flag (variable) to indicate end of measurement is cleared.
290 Interrupt by SRQ signal is allowed.
300 Waiting for end of measurement.
310 Terminator is set to CR/NL(EON and data separator to )",
330 Header OFF and output of peak search data is requested.
340 Peak wavelength and level are read into the variables.
350 Peak wavelength and levei which have been read are displayed.
380 <Interrupt processing routine *SSRQ >
Serial poling is executed and the status byte is read into the
variable.
390 Flag to indicate end of measurement is set.
400 Return to main routing.
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6.3 GP-IB Handling

Example 2

For coherence analysis, averaging is executed and a (2nd peak distance and level) and
(intermediate distance between the maximum peak and 2nd peak and level) are read into
memory.

@  Program 2 for HP3000 series 300

l@ !i*i***********************i#***************
2@ ! 0N8344A Optical Spectrum Analyzer

30 1 == sample program ==

4P i { set coherence mode and read alpha,
1] i beta parameters)

53] B R R R R R R R R RS
70 !

80  INTEBER Spa
89 REAL A_len,A_lvl.,B_len.B_ivl

106 ]
113 GSpa=7@8 gefine (83444 GP-IB address (8)
128 ON INTR 7 GOSUB Srg dafins SR interrupt routine

initialize QRQB344A
select COHERENCE' mode
'CENTER' set to 8D50nmm

|
i
13D CLEAR Spa

140 QUTPUT Spa; "COH 1° !
150 OCUTPUT Spa;"CEN Ba@nm" '
180 OUTPUT Spai"5PA 5.2Zmm" | 'SPAN'{distance ranges) set to 5.Z2mm
172  CUTPUT Spa;"REF @.imW" | 'REF LEVEL® set to @.1m{linear scale)
1B® OQUTPUT Spa;"AVG 8,EAV L ! average number set to 8, AVERAGE’ ON
192 QGUTPUT Spa; "MSK 223" I enable only 'average &nd' biti

Z0® OQUTPUT Spa;"SRQ 1* i enable SR signal

218 QUTPUT Spa;™MEA 1" i start single msasurementiaverage of 8)
220 Meas_end=0 ! glear measure end flag

230 ENABLE INTR 742 ! enable SRG interrupt

240 IF Meas_end=0 THEN 240 ! wait measurement end

238  GUTPUT Spa.“DPK“ i request alpha,beta data cutput

260 ENTER Spaif_len,A_1vl,B_len,B_lvl | read alpha,betallength, level)
270 DISP A_len,A_lvi, B_lan;Bﬁlvl ! dieplay alpha,beta{length,lavel)

8@  8TOP

2990 !

3¢ Srq:5=5POLL{Spa’ b read status byts of (B8344R8
31® Meas_end=1 I set measure end flag

328 RETURN

330 ;

349 END
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6.3 GP-IB Handling

L] Explanation on program 2 for HP9000 series 300

Line No. Description
10 to 70 Comiment
80 to 90 Definition of variables
110 The Q8344A’s GP-IB address (8) is set as a variable.
120 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
130 The analyzer is initialized at power on.
140 Coherence analysis mode is selected.
150 Center wavelength is set to 850nm.
160 Distance range is set to 5.2mm.
170 Reference level is set to 0.1mW (when using mW, linear scale is
automatically sef). '
180 Number of averaging times is set to 8 with averaging set to ON.
190 Only b5 (average-end) in the status byte is made valid.
200 Mode to transmit SRQ signal is sel.
210 Measurement slarts (for the number of averaging times).
220 Flag (variable) to indicate the end of measurement is cleared.
230 Interrupt by SRQ signal is allowed.
240 Waiting for end of measurement (completion of averaging}
250 QOutput of peak search data ( « , 7 ) is requested.
260 Distance and level of ¢ and pare read into variables.
270 The distance and level of « and 8 which have been read are
displayed.
300 < Interrupt processing routine Srg >
Serial poling is executed and the status byte read into the variable.
310 Flag to indicate end of measurement is set.
320 Return to main routine.

6--37 Sep 25/91



(83444
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.3 GP-IB Handling

@  Program 2 for PC9800

1O F sieskeosiok o sfeok ok ok ke o ok ok ok ok 5 ok ok o6 8 s e ok o sk o ok e ok ok e e o ke R sk ok

20 ¢ Q8344A Optical Spectrum Analyzer

30 == gample program 2 ==

49 ¢ {set coherence mode and read alpha,

50 beta parameters)

60  afe s fe ake e 25 e e ok ok ok o ohe ok s o s e 28 o o o s ofe age ol ode v o ok S ok B e ofe 3k ok ok ke

7 .

88 ISET IFC * send 'IFC’ signal

90 ISET REN * 'REN' signal set to true

100 CMD DELIM = 0 ' delimitter CR/LF(LF=NL)

110 CMD TIMEOQUT = 10 ' timeout set to lisec

120 DEF SEG = &HB0 -

130 A% = PEEK(&H9F3)} ! H

140 A% = A% AND &HBF ! -~ glear SRQ bii of PC9801

150 POKE &H9F3, A% to—-

160 SPFA = 8 't define Q8344A GP-1B address (8}

170 PRINT @8PA;"C" ' initialize Q83444

180 ON SRQ GOSUB #5SRQ * define SBQ interrupt routine

190 PRINT @SPA;“COH 1" ' select 'COHERENCE" mode

200 PRINT @SPA;"CEN 850nm" * *CENTER' set to 850nm

210 PRINT @SPA;"SPA 5.2mm" ' 'SPAN'(distance range) set tc 5.2mm
220 PRINT @SPA;"REF O.1lm¥" * 'REF LEVEL' set to (.1mW(LINEAR SCALE)
230 PRINT @SPA;"AVG 8,EAV 1" ' average number set to 8, 'AVERAGE' ON
240 PRINT @SPA;"MSK 223" ' enable only 'average end' bit

250 PRINT @3PA;"SRQ 1" ' enable SRQ signal

260 PRINT @SPA;"MEA 1" ' gtart single measurement(average of 8)
270 M.END = © ' clear measure end flag

280 SRQ OCN ' ' enable SRQ interrupt

290 1F M.END=0Q THEN 290 ' wait measurement end

300 PRINT @SPA;"DEL O,MSP O * terminator NL(EOI)

Jie ' message separator ';°

320 PRINT @SPA;"HED {O,0PK" * header OFF,request alpha,beta data output
330 INPUT @SPA;A.LEN.A.LVL,B.LEN,B.LVL ' read alpha,betallength,ievel)
340 PRINT A.LEN.A.LVL,B.LEN,B,LVL ' print alpha,beta(length,level)
350 STOP

360 :

370 =5SHQ: POLL SPA,S * execute serial-pell and read stalus
380 M.END = 1 : ' set measure end flag

380 RETURN

400 '

410 END
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6.3 GP-IB Handling

Explanation on program 2 for PC9800

Line No. Description
10 to 70 Comment

80 "IFC" signal is transmitied.

a0 "REN" signal is set to TRUE.

100 Pelimiter for command setting is set to CR/LF (= CR/NL).

110 Time out duration at handshake is set at 10 seconds.

120 to 150 The SRQ bit of the PC8800’s GP-IB interface series is cleared.

160 The Q8344A’s GP-IB address (8) is set has a variable.

170 The analyzer is initialized at power is on,

180 Definition of the processing routine used when an interrupt by SRQ
signal occurs.

190 Coherence analysis mode is selected.

200 Center wavelength is set to 850nm.

210 Distance range is set to 5.2mm.

220 Reference level is set to 0.1mW (when using mW, Linear scale is
set automatically).

230 Number of average times is set to 8 with averaging set to ON.

240 Only b5 (average-end) in the status byte is made valid.

250 Maode to transmit SRQ signal is set.

260 Measurement starts {for the number of averaging times).

270 Flag (variable) to indicate the end of measurement is cleared.

280 Interrupt by SRQ signal is allowed.

2390 Waiting for end of measurement (completion of averaging).

300 Terminator is set to CR/NL(EQI) and data separator to ',

320 Header OFF and output of peak search data (a, 8) is requested.

330 Distance and level of « and /5 are read into variables.

340 Distance and level of « and g which have been read are displayed.

370 <Interrupt processing routine *SSRQ >
Serial poling is executed and the status byte is read into the
variable.

380 Flag to indicate end of measurement {completion of averaging) is
set.

390 Return to main routine.
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6.3 GP-I8 Handling

Example 3

After setting measurement conditions for spectrum analysis the spectrum data obtained is
read in the ASCIl format (wavelength and level data are read together)}.

@ Program 3 for HP9000 series 300

1@ IR A A A S E R R AR R XA H AR FH ARSI R EFBI ARG L AR AR

29 ! Q8344 Optical Specirum Analyzer

39 i == sample program 3 ==

49 | { set-up measurement condition

59 ! and read spectrum data )

0] !*******i*****************l%*}*i************
7@ !

80 INTEBER 5p&

99 REAL Lambda(1:801),Level(11B821)
190 !

116 Spa=788

12@ ON INTR 7 GOSUB 5rq

13®d CLEAR Spa

148  OUTPUT Spa;"COH 8"

150 QUTPUT Spar"5TA 127%nm"
166 CUTPUT Spa; "S5TO 1325nm”"
170 OQUTPUT Spa;"REF @.imW" 'REF LEVEL®' set to @.1mW{s=lect LINERRS
188 QUTPUT Spa; *AVG 2,EAV 1" average number set toc 2, 'AVERAGE' ON

i daefine Q8344A §P-IB address (B)
i
!
b
!
|
t
|
138 GUTPUT Spa; "MSK 223" | enable only 'average end’ bit
i
|
!
!
i
I
i
i

define SRY interrupt routine
! initialize (B344A
boselect 'SPECTRUM' mode
'START lambda'® set to 1275nm
'STOFP lambda’® set to 1325om

288 QUTPUT Spa:i"SRQ L" enable SRO signal

219 QUTPUT Spai"MEA 1° start single measurement(average of 2)
2280 Meas_end=9 I clear measure snd flag

239 ENABLE INTR 7;2 enable SRO interrupt

240 TIF Meas_end=0 THEN Z40 waii measurement end

258 QUTPUT &pa;"FMT @,HED @° select ASCII format and header OFF
268 QUTPUT Spa; "0ON" request no-of-measured data output
270 ENTER SpaiN_meas read no-of-megasured data

280 REDIM Lambdall:N_meas),Levelll:iN_mgas) | re~sizing of veriables
284 QUTPUT Spa;"0SDLT | request X-axis data output(lambda)
30@ ENTER Spaitambda(#) | read lambda data

319 OUTPYUT Spa:"05DG" | request Y-axis data output{level)
320 ENTER SpailLeval(#} I read level data

330 l++s% spectirum data transaction write here *+¥

34D STOP

350 |

360 Srq:5=5P0LL(Spa) | read status byte of Q8344A8
3786 Meas_end=l [ set maasure end flag

38¢ RETURN

34949 I

460 END
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6.3 GP-IB Handling

Explanation on program 3 for HP9000 series 300

Line No. - Description
10 ta 70 Commient
80 to 80 Definition of variables (to assure arrangement of the maximum
number of data items).
110 The Q8344A’s GP-IB address (8) is set as a variable.
120 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
130 The analyzer is initialized at power on.
140 Spectrum analysis mode is selected.
150 Start wavelength is set to 1275nim.
160 Stop wavelength is set to 1325nm,
170 Reference level is set to 0.1mW (when using mW, linear scale is
automatically set).
180 Number of averaging times is set to 2 with averaging set to ON
190 Only b5 (average-end) in the status byte is made valid.
200 Mode to transmit SRQ signal is set.
210 Measurement starts (for the number of averaging times).
220 Flag (variable) to indicate the end of measurement is cleared.
230 Interrupt by SRQ signal is allowed.
240 Waiting for end of measurement (completion of averaging).
250 The data output format is set to ASCIi and Header set to OFF.
260 Request is made to output the number of measurement points in
spectrum.
270 Number of measurement points is read into the data variable.
280 Re-definition of the size of the arrangement variable for reading
wavelength and level data (to be read into the arrangement variable
en masse).
290 Output of X-axis data (wavelength) is requested.
300 Wavelength data is read into the arrangement variable en masse.
310 Output of Y-axis data (level} is requested.
320 Level data is read into the arrangement variable en masse).
330 (Normally, this fine is used to describe the processing program for

data read after this line number. To display data in graph form, use
the wavelength and level data in pairs, is because wavelength axis
data is not arranged al identical intervals).

360 < |nterrupt processing routine Srg =
Serial poling is executed and status byte read into the variable.
370 Flag to indicate end of measurement (completion of averaging) is
set.
380 Return to main routine.
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6.2 GP-1B Handling

@ Program 3 for PC9800

L0 ok sk i sk ok st oo ok e o ode st o o e sl ok e st ok o B RO ke ok ok ok o R R OK

20 Q8344A Optical Specirum Analyzer

30 == sample program 3 ==

40 (set-up measurement condition

50 7 and read spectirum dafa?}

98 :$***************$*******¢*$******$******

{

80 DIM LAMBDA(801),LEVEL(801)}

90 ISET IFC ' send 'IFC' signal

100 ISET REN ' 'REN’ signal set to true

110 CMB DELIM = 0 " delimitter CR/LF

120 CMD TIMEQUT = 10 " timeout setl to 10sec

130 DEF SEG = &H60 o

140 A% = PEEK({&HI9F3) ' !

150 A% = A% AND &HBF ' -- ¢lear SRQ bit of PC9801

160 POKE &HOF3, A% M

170 SPA = 8 ' define Q8344A GP-1B address (8}
180 PRINT @S5PA;"C" ' initialize Q83444

190 ON SRQ GOSUB =SSRQ define SRQ interrupt routine

200 PRINT @SPaA;"COH O© " select 'SPECTRUM' mode

210 PRINT @SPA;"STA 1275nm" ' 'START tambda’' set to 1275nm

22¢ PRINT @SPA;"STO 1325nm" ' 'STOP lambda' set to 132b6nm

230 PRINT @SPA;"REF 0.1lm¥W" ' *REF LEVEL' set to O.imW(seiect LINEAR)
240 PRINT @SPA;"AVG 2,EAV 1" ' average number set to 2, 'AVERAGE' ON
250 PRINT ®SPA;"MSK 223~ ' enable only 'average end' bit

260 PRINT @SPA;"SRQ 1" ‘ enable SRQ signal

270 PRINT @SPA;"MEA 1" * gtart singie measurementi{average of 2}
280 M.END = O * clear measure end flag

290 SRa ON ' enable SRQ interrupt

300 IF M.END=0O THEN 300 ' wait measurement end

310 PRINT @SPAa;"DEL ©,5DL 2" ' teminator LF(ECID)

320 ' data separator CR/NL

330 PRINT @SPA;"FMT O,HED 0" ' gseiect ASCII format and header OFF
340 PRINT @SPA;"ODN" ' request no-of-measured data output
350 INPUT BSPA;N.DATA ' read no-of-measured data

360 PRINT @SPA;"0SD1™ ' request X-axis data output{lambda)
370 FOR N=1 TO N.DATA P

380 INPUT @SPA;LAMBDA(N) ' ~= read lambda data

390 NEXT N o

400 PRINT @SPA;"0SDhO" ' request Y-axis data cuiput(level)
410 FOR N=1 TO N.DATA -

420 INPUT @SPA;LEVEL{N) ! -- read level data

430 NEXT N to--

440 ‘'#xk specirum data transaction write here %%

450 STOP

460

470 «3SR&G: POLL SPA,S ' execute serial-poll and read status
480 M.END = 1 ' setl measure end flag

450 RETURN

500

510 END
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6.3 GP-IB Handling

Explanation on program 3 for PC9800

Line No. Description
10 1o 70 Comment

80 Definition of variables (to assure arrangement of the maximum
number of data items).

30 "IFC" signal is transmilted.

100 "REN" signal is set to TRUE.

110 Delimiter for command setting is set to CR/LF {= CR/NL}.

120 Time out duration at handshake is set at 10 seconds.

130 to 160 The SRQ bit of the PC8800’s GP-IB interface is cleared.

170 The (18344A°s GP-IB address (8) is set as a variable.

180 The analyzer is initialized at power on.

190 Definition of the processing routine used when an interrupt by SRQ
signal occurs.

200 Spectrum analysis mode is selected.

210 Start wavelength is set to 1275nm.

220 Stop wavelength is set to 1325nm,

230 Reference lavel is set to 0.1mW {when using mW, linear scale is
automaticaily set).

240 Number of averaging times is set to 2 with averaging set to ON.

260 Only b5 (average-end) in the status byte is made valid.

260 Mode to transmit SRQ signal is set.

270 Measurement starts {for the number of averaging times).

280 Flag {variable) to indicate the end of measurement is cleared.

290 interrupt caused by SRQ signal is allowed.

300 Waiting for end of measurement (completion of averaging).

310 Terminator is set to CR/NL (EO1) and data separator to CR/LF.

330 Data output format is set to ASCIl and Header to OFF.

340 Request is made to output the number of measurement points in
spectrum.

350 Number of measurement points is read into the data variable.

360 Output of X-axis data (wavelength) is requested.

370 to 390 Wavelength data for the number of points read in line 350 is read
into the arrangement variables.

400 Qutput of Y-axis data is requested.

410 10 430 Leve! data for the number of points read in line 350 is read into the
arrangement variables.

440 (Normally, this fine is used to describe the processing program for
data read after this line number. To display data in graph form, use
the wavelength and level data in pairs, because wavelength axis
data is not arranged at identical intervals.)

470 < Interrupt processing routine *58RQ >
Serial poling is executed and the status byte read into the variable.

480 Fla;g to indicate end of measurement {completion of averaging) is
set.

490 Return to main routine.
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6.3 GP-IB Handling

(4)

Example 4
After measurement conditions are set for spectrum analysis, the spectrum data obtained is
read in binary format {(wavelength and level data are read together).
This way, the data transfer time is minimized (not supported by the PC9800 series).

@  Program 4 for HP9000 series 300

1D l#*&**iIrii—**I-*F!r’;*-ﬁ&&#******!‘*}*****%ii‘.lk*
g 1 Q8344A Optical Spectrum fnalyzer
30 ! == gsample program 4 ==
49 1 ( sel-up measurement condition
alt] ! and read spectrum data with
(514 i B4bit fleating format
T@ !l*il**'****ll-l}kil-‘-**{*-}{***l-*i‘!*&‘i?ﬁiiii’*%*
jedol |
G INTEGER Spa
178 REAL Lambda(i:801) BUFFER,Level{1:801) BUFFER
11@ !
120 Sps=708 ! defineg QB344A GP-I8 address (8)
130 ON INTR 7 G0SUE Srqg I define SRR interrupt routine
140 CLEAR Spa I initialice QBI44A
153 QUTPUT Spaj "COHO I selecl 'SPECTRUM' mode
166 DUTPUT Spa; "CENL.S53um"” I "CENTER' set to 1.55um
176 OUTPUT Spai "SPAGBnm” | 'SPAN' sel to SOnm
180 OUTPUT $Spay;"REF -10dBm” ! 'REF LEVEL?' set 1o -10dBm
190 QUTPUT Spa "ERVRY ! 'AVERABE' OFF
ZOO OUTPUT Spaj "MSBKZ54" ! enable only 'measurement end' bit
218 OUTPUT Spa; "SRQL" I gnable SRG =signal
220 TRIGGER Spa t start single measursment
238 Meas_end=0 i clear measure end flag
248 ENABLE INTR 732 Foapable SRO interrupt
2850  IF Meas_end=0 THEN 258 T wait measurement end
260 OQUTPUT Spa; "0DN" ! request ne-of-measured data cutput
27% ENTER Spaihl_meas i read ne-of-measured data
289
28¢ OQUTPUT Spa; “FMT 27 I select G4bit fleating format
368 I terminetor (E0I)
319 QUTPUT Spa;"0SD1" I requast X-axis data ocutput{lambda)
320 ALSIGN 8Buf TO BUFFER Lambda(+) | assign path+~name for variable
330 AS5IGN ®%pa TH Spa I assign path-name for (834408
349 TRANSFER 8%pa TO @RBuf (END,WALT I 083440 lambda data xfer to Lambda(x?}
350 QUTPUT Spaj;"0sDe” | requsst Y-axis dats output{level’
368 ASSIGN GBuf 70 BUFFER Lesvel(s) | assign path-name for variable
372 TRANSFER @Spa TO 8BufiEND,WALT t (83440 level data xfer to Level(*)
280 l+#x  specirum data transaction write here #x»
398 . ST6P
420 !
418 Srq:5=%P0LL(Spa?l | read stalus byte of (B344A
428  Meas_end=1 I set measure end flag
430 RETURN
440 !
450  END
644
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6.3 GP-IB Handling

® Explanation on program 4 for HP9000 series 300

Line No. Rescription
10 to 80 Comment
90 to 100 Definition of variables {to assure arrangement of the maximum
number of data items).
120 The 18344A’s GP-IB address (8) is set as a variable.
130 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
140 The analyzer is initialized at power on.
150 Spectrum anatysis mode is seiacted.
180 Center wavelength is set to 1.55 zm.
170 Span is set to 50nm.
180 Reference level is set to ~10dBm,
190 Averaging is set to OFF.
200 Only b0 (measure-end) in the status byte is made valid.
210 Mode to transmit SRQ signal is set.
220 Measurement starts.
230 Fiag (variable) to indicate the end of measurement is cleared.
240 Interrupt by SRQ signal is allowed.
250 Waiting for end of measurement. '
260 Request is made to output the number of measurement points in the
spectrum. :
270 Number of measurement points is read into the data variable.
290 The data output format is set to binary (64-bit floating point type).

(When binary format is selected, (EO) is -automatically specified as
the terminator.)

310 QOutput of X-axis data (wavelength) is requested.

320 to 330 The I/O route name is defined in the arrangement variable for the
wavelength data read and in the Q8344A to enable the buffer
transfer mode.

340 Buffer transfer starts and wavelength data is read in.

350 Cutput of Y-axis data is requested.

360 The I/0 route name is defined in the arrangement variable for level
data read to enable the buffer fransfer mode.

370 Bufter transfer starts and level data is read.

380 (Normally, this line is used to describe the processing program for

data read after this line number. To dispiay data in graph form, use
the wavelength and level data in pairs, because the wavelength axis
data is not arranged at identical intervals.)

410 < Interrupt processing routine Srg > .
Serial poling is executed and the status byte read into the variable.

420 Flag to indicate end of measurement is set.

430 Return to the routine,
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8.3 GP-IB Handling

(8)

Example 5

Spectrum measurement is executed and the 2nd peak (cursor data)

calculation data read.

and spectral width

@  Program 5 for HPQ0OO series 300

l@ !i*i********iii*******I'ii******i****#*******

2@ 1 (8344A Optical Specirum Analyzer

3@ ! == sample program o5 ==

49 ! ( zet-up mzasurement condition

59 { and read Znd-peak<{cursor data>,

50 | spectral width data )

70 !«-;******;*****»*****&4*********************

1% !

a0 INTEGER Spa

108 REAL Lmi,Lvi.D_1m,Q v

11@ REAL Lambda _9,S_widih,N_peak

2 ! '

130 Spa=768 | define 0B344A GP-IB addrass (8)
14@ ON INTR 7 G6OSUB Srg | define SRG interrupt routine

1580 CLEAR Spa ! initialize 0B8344A

169 COUTPUT Spa; "COH 8" | select 'SPECTRUM’ mods

176  DUTPUT Spai"CEN 830nm" i *CENTER® set to 83@nm

180 OUTPUT Spa: "SPA 208nm* I EPAN' set to 26nm

19% CUTPUT Spa; *REF 2dBm,LEV 8" | 'REF LEVEL':@dBm,'LEVEL SCALE':1QdB/DIV
202 QUTPUT Spa; "ERV 8" | '"AVERAGE® OFF

21@ OQUTPUT Spa; "MSk 254" | gnable only ‘measurement end’ bit
22@ O0QUTPUT Spa; "SRG 1" i emable SRG signal

23G QUTPUT Spa;"MEA L | start single m=zasuremant

248 Meas_end=0 | ciear measure end flag

250 ENABLE INTR 752 | enable 5SRO interrupt

260 IF Meas_end=0 THEN Z26@ | wait measurzment end

270 OUTPUT Spa;"CuD 2Z,CUR 1" | smisct ’2nd peak® and cursor ON
282 GUTPUT Spa;"0CD” | reguest cursor data output

290 ENTER Spailmi,Lvl,D_lm,0_1lv i read lambdal,bl,delta-lambda,delta-L
apl  QUTPUT Bpa; "WTY @, WPX 3" I select *Pk-XdB’ and X set to 3dB
312 OQUTPUT Spaj"SPW t* | spectral width ON{exscute calculation}
32¢  QUTPUT Spa; 084" i request spectral widih data output
338 ENTER Spajlambda_2,5_widib,N_peak | read lambde~B,width no-of-peak
348 STOP

3540 i

360 Srq:5=5P0LL(Spa) | read status byte of Q83444

373 Meas_end=1 i set measure end flag

380 RETURN

350 }

42@ END
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6.3 __GP«IB Handling

° Explanation on program 5 for HP8000 series 300

Line No. Pescription
10 to 80 Comment
90 to 110 Definition of variables (to assure arrangement of the maximum
number of data items).
130 The (38344A’s GP-IB address (8) is set as a variable.
140 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
150 The analyzer is initialized at power on.
160 Spectrum analysis mode is selected.
170 Center wavelength is set to 830nm.
180 Span is sel to 20nm.-
190 Reference level is set to 0dBm and level scale to 10dB/DIV.
200 Averaging is set to OFF,
210 Only b0 {measure-end} in the status byte is made valid.
220 Mode to transmit SRQ signal is set.
230 Measurement starts.
240 Flag (variable) to indicate the end of measurement is cleared.
250 Interrupt by SRQ signal is allowed.
260 Waiting for end of measurement.
270 Cursor data display mode is set to "2ND PEAK" with cursor set to
%\jﬁen Cursor is ON, the 2ND PEAK calculation is executed.)
280 Output of cursor data is requested.
290 Cursor data is read { A1, tevel, A4, A level).
300 Spectral width calculation -0(Pk-XdB) is selected and parameter XdB
to 3dB.
310 Spectral width is set to ON {calculation is executed),
320 Output of spectral width data is requested.
330 Center wavelength, spectral width and number of peaks data read.
360 < Interrupt processing routine Srg>
Serial poling is executed and the status byte read into the variable.
370 Flag to indicate end of measuremeant is set.
380 Return fo main routine.
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6.30GP-IB Handling

@  Program 5 for PC9800

10 bk e e ok B o SR ok 3 ofe of% ok s e 336 ok sk ok oik ol o ok sk 3 s st sie s ok ok ok R RO R ROk
8344A Optical Spectrum Analyzer

a0 Q

30 == sample program & ==

40 {(set-up measurement condition

50 and read 2nd-pear<curscr data>r,

60 spectral width data ?

70 o s ok fe o s e e e ik o ofe s ofe sl o oo ot oo S0 ok sk e sl sl e sl sk e A ki ok ol sk ok

80O '

90 [SET IFC * send 'IFC' signal

100 ISET REN ' 'REN' signal set to true

110 CMD DELIM = 0 ' delimitter CR/LF

120 CMD TIMEQOUT = 10 ' timeout set to 1Gsec

130 DEF SEG = &H69 Y-

140 A% = PEEK(&H9F3) ! :

150 A% = A% AND &HBF -~ clear SRQ bit of PCS801

160 POKE &HOF3,AX% -

170 SPA = 8 " define QB8344A GP-IB address (8>

180 UNL=&H3F : MTA=8&HSE : LA=&H20 SDC=&H4 : GET=&H&

190 WBYTE UNL,MTA,LA+SPA,8DC; *initialize Q83444

200 ' UNL,MTACadr 30),LA of Q83444,38DC
210 ON SRQ GOSUB #SSRQ ' define SRQ interrupt routine

220 PRINT @SPA;"COH 0" " select 'SPECTRUM' mode

230 PRINT @SPA;"CEN 83Cnm" ' 'CENTHER® set to 850nm

240 PRINT @SPA;"SPA 20nm” 'O'SPAN' set to 20nm

250 PRINT @SPA;"REF 0dBm,LEV 0" ' 'REF LEVEL':04Bm,'LEVEL SCALE':10dB/DIV
260 PRINT @5PA;TEAV 0" * TAVERAGE"™ OFF

270 PRINT @SPA;"MSK 254" ' enable only 'measurement end’ bii
280 PRINT @8PA;"SRQ 1" ‘ enable SRR signal

290 WBYTE UNL,MTA,LA+S5PA,GET; ' start single measuremeént

300 'OUNL,MTA(adr 3G),LA of Q8344A,GET
310 M.END = ¢ ' clear measure end flag

320 SR@ ON ‘ enable SRQ interrupt

330 IF M.END=0 THEN 330 ' wait measurement end

340 PRINT @SPA;"DEL OQ,MSP OV * {erminateor NL(EOL)

350 * message separator ‘!

360 PRINT @SPA;"CUD 2,CUR 1" ' select '2nd-peak' and cursor ON

370 PRINT @SPA;"0CD" ' request curscer data output

380 INPUT @SPA;LM1,LV1,D.LM,D.LY ' read lambdal,Ll,delta-lambda,delta-L
390 PRINT @SPA,;"WTY O,WPX 3" ' select 'Pk-~XdB' and X set to 3dB
400 PRINT @SPA;"SPW 1" ' gpeciral width ON(execute calculation;
410 PRINT @SPA;"0OSW" ' request spectral width data output
420 INPUT @SPA;LAMBDA.O,S.WIDTH,N.PEAE ' read lambda-Q,width,no-of-peak
430 STOP

440 ¢

450 x5SHQ. PCLL SPaA,S ' execute serial-pol! and read status
460 M.END = 1 ' set measure end flag

470 RETURN

480

490 END
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6.3 GP-18 handling

L Explanation on program 5 for PCS800
Line No. Description
10 to 80 Comment
90 "IFC" signal is transmitted.
100 "REN" signal is set to TRUE.
110 Delimiter for command setting is set o CR/LF (=CR/NL).
120 Time out duration at handshake is set at 10 seconds.
130 to 160 The SRQ bit of the PCY800's GP-IB interface is cleared.
170 The QB344A’s GP-IB address (8) is set as a variable.
180 to 200 The analyzer is initialized at power on.
210 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
220 Spectrum énalysis mode is selected.
230 Center wavelength is set to 830nm.
240 Span is set to 20nm,
250 Reference level is set to 0dBm and the level scale to 10dB/div.
260 Averaging is set to OFF.
270 Only b0 (measure-end) in the status byte is made valid.
280 Mode to transmit SRQ signal is set.
230 to 300 Measurement staris.
310 Flag (variable) to indicate the end of measurement is cleared.
320 interrupt by SRQ signal is allowed.
330 Waiting for end of measurement.
340 to 350 Terminator is set to CR/NL (EQI) and the data separator to ',
360 Cursor data display mode is set to "2ND PEAK" with cursor set to
ON. {When cursor is ON, 2ND PEAK calculation is executed.)
370 QOutput of cursor data is requested.
380 Cursor data is read { A1, levell, A4, A level)
380 Spectral width calculation-0 (Pk-XdB} is selected and parameter XdB
is set to 3dB.
400 Spectral width is set to ON (calculation is executed).
410 QOutput of the spectral width data is requested.
420 Center wavelength, spectral width and number of peaks data is read.
450 < Interrupt processing routine "SRQ >
Serial poling is executed and the status byte read into the variable.
480 Flag to indicate end of measurement is set.
479 Return to the routine.

6 - 49*
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7.1 Measuring Coherence of a Laser Diode

7. EXAMPLES OF MEASUREMENT

This chapter describes actual operation procedures using typical measurements of three devices: a
laser diode, an LED and an optical filter. '

7.1  Measuring Coherence of a Laser Diode

By analyzing the coherence of a laser diode having a center wavelength of 0.78 «m (Fabry-Perot
type LD}, to measure « (2nd peak distance and level data) and 3 (intermediate distance belween
the maximum and 2nd peaks, and level data} and output the resulis to a plotter.

M

(3)

Turn power on.

After self-diagnosis is executed, the normal measurement screen is displayed.

(The measurement conditions at. power oft are restored. However, measurement operation
remains at stop state.)

Couple the output light of the laser diode to be measured to the fiber (SMF-10 gm-or MMF-
50 ym) and connect it to the input connector on the front panel of the analyzer.

(insert the fiber, aligning it with the connector key position, and screw firmly in place. The
fiber should be fixed in the proper position so that it will not vibrate. If the fiber vibrates,
measurement data may fiucivate.)

First of all, determine the center wavelength and the optimum reference level in the
spectrum analysis mode. Press the corresponding display key.

@ Set the center wavelength:

(0.78 pm) e
0 7 8 #m
@ Set the wavelength span:
(50nm) SPAN
|
5 G nm
@ Set the reference level:
(0dBm) REF LEVEL
)
0 dBm

Confirm on the Softkey menu, that the system is set to LASER mode (the characters
LASER of LASER/LED are reversed).

Execute a single measurement:

SINGLE
[}
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7.1 Measuring Coherence of a8 Laser Diode

®

®

(4)
®

@

Set the optimum reference level.

{TOTAL PWR]
Set the peak wavelength as
the center wavelength: CE:';’TEH
[PEAK]
Repeat measurement to
confirm that the proper SL’:“:GLE
wavelength and reference

leve! have been specified:

Select coherence analysis mode and execuie measurement.

Select coherence analysis:

COHERENCE
|
[COHERENCE]
Set the span:
{5.2mm) SPAN
[
(5.2 mm]
Set the Y-axis scale to
Linear: LEVEL SCALE
i
[LIN/LOG]

Press the LIN/LOG so that the characters LIN are reversed.

Execute a single

measurement: SINGLE

o |

The values « and j are calculated by the auto séarch function and displayed at the upper
left of the waveform daia column along with the coherence data.
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7.1 Measuring Coherence of a Laser Diode

(5)  Qutput the measurement data to the plotter.

@ Connect the analyzer to a plotter using a GP-IB cable (the AC cable should be
disconnected before connecting the GP-IB cable). Set the plotter address to Only mode
(LISTEN ONLY).

@ Set the GP-1B address of the analyzer to Only mode (TALK ONLY).

LOGAL

[ONLY]
ADDRESS

@ Check the plotter interface specification: "GP-GL™ (TYPE: AT) or "HP-GL" (TYPE:
HPGL), and set the type.

DEVICEL
[PLOTTER] [TYPE: AT] or [TYPE:HPGL]

(If required, use the Softkeys to set the plotter size.)

@ Start output to the plotter.

COPY

Note: Unless the plotter address is set to Only mode, "no plotteri!”
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7.2 Measuring The spectral Half-width of an LED

7.2 Measuring the Spectral Half-width of an LED

Measure an LED having a center wavelength of 1.31 m and oblain the spectral half-width.

Output the measurement results to the built-in printer (optional).

1)

Turn the power switch of the analyzer on, and connect the light to be measured to a fiber
{see section 7.1},

Set the measurement conditions including the center wavelength and span, and execute
maasurement.

Set the center wavelength:
(1.31 ,ui"ﬂ) CENTER
1
1 3 1 #m
Set the wavelength span:
(200nm) SPAN
f o |
2 0 0 nm
Set the reference levsl:
(~10dBm) REF LEVEL
(=]
- 1 0 dBm

Set LED mode:
[LASER/LED]

Press [LASER/LED] so that the characters LED are reversed. In this case, REF LEVEL is
displayed in XX/nm units.

Execute a singie measurement:

SINGLE
o}

Set the optimum reference level:
[TOTAL PWR]

If the LED has a wide spectral width, the peak level will be small and the power level,
which is the sum of the entire spectra, will a large.

As the power of the light to be measured is completely absorbed by the analyzer's
internal photo sensor, "OVERLOAD" occurs if the reference level is set according to the
peak level.

Set the peak wavelength as

the cenler wavelength: Cg\ITER

[PEAK]

Repeat measurement: SINGLE

=]
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{3) Execute spectral half-width calculation {using XdB attenuation methaod).

@ Execute/display the spectral half-width calculation:
SPECIAL WIDTH

When the spectral half-width calculation is executed by the specified calculation
method, the center wavelength, spectral half-width and the number of peaks are
displayed. The calculation method can be selected using the Softkeys. To use the XdB
attenuation method, press [Pk-XdB] (the characters Pk-XdB are reversed).

To change the value of X, the following operationis required.

(Set 3 for XdB)

[parameter] [XdB] 3

ENTER

To execute spectral half-width calculation using this modified value, press the SPE.
CTRUL WIDTH key.

(4) Output the measurement results to the printer.

® Specify printer as the

output device: DEVICE
I ! [PRINTER]
@ Printer output starts
CoPY
—

Printing starts about 1.5 seconds after the key is pressed.

Note: If no paper issetin the printer, "no printer paper!!” appears on the screen. If
the printer head is raised, "printer head up!!™ appears.
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7.3 Measuring the Loss Wavelength Characteristics of an Optical Filter

Measure the loss wavelength characteristics of an optical filter, using a TQ8111 white light
source produced by our company. Since the power level per resolution is smafl in measure loss
wavelength characteristics using a white light source, averaging is required. (An example of
optical filter measurement is given below. An optical fiber can also be measured using the same
panel operation.)

(1} Turn the power switches on the analyzer and the TQ8111 white fight source on.
Warm up the devices for about 10 minutes to permit stabilized measurement,

(2)  Connect the analyzer to the CH2 white light source using a Gi-50 m fiber (if equipped with
200 pm option-10 input, fiber with a core diameter of up to 200 »m can be connected).
In this example a CH2 white light source is used, and the filter to be measured is placed in
its internal chamber.

(3) First, measure the reference data to obtain the loss characteristics (the spectrum of the
white fight source output to CH2). In this example, the wavelength range is set to 1.04m tO
1.6 pm.

@ Set the Start wavelength:

(1.0 zm) SPAN
(sTART] | 11]. 0 nm
@ Set the Stop wavelength:
(1.6 M)
[STOP] 1 . 0 nm
@ Set the reference level:
(AUTQ) REF LEVEL
f o |
[AUTO]

As the measurement sensitivity is required, select the AUTO mode so that the optimum
reference level is set for every measurement (when the Softkey [AUTO] Softkey is
pressed, the characters AUTO are reversed).

@ Set LED mode:
[LASER/LED]
Since the wavelength range to be analyzed is wide, use LED mode so that the difference
in resolution caused by the wavelengih can be absorbed.
Press [lLASER/LED] so that the characters LED are reversed.
At this time, REF LEVEL is displayed in XX/nm units.
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7.3 Measuring the Loss Wavelength Characteristics of an Qptical Filter

@

®

Set the number of AVERAGE
averaging times: O
(16 times) 18] [ON/OFF]

Press [ON/OFF] so that the characters ON are reversed.

Measure the reference
data: SINGLE
’ [

The data for the specified number of measurements is measured and averaging
executed. While averaging is in progress, "average in progress..." is displayed. The
number of measurements X in AVG: X/N which appears at the upper right of the CRT is
incremenied as measurement proceeds and measurement is completed when X=N.

Save the data obhtained in step (8) in the reference memory and select the foss
characteristics measurement mode.

Save the measurement NOIRMALIZE
data in the reference LOSS/TRANS
memory.

y [SAV REF]

Press the NOMALIZE key to display the Softkey menu required for measuring the loss
characteristics.

Select loss measurement mode:

[LOSS]
When [LOSS] is pressed, the characters LOSS are reversed and the loss measurement
mode is set. At this time, the characters "SPEC" indicating the type of analysis data are
replaced with "LOSS" at the upper left of the CRT, and the Y-axis display unit is
changed from dBm to dB. The data obtained in step (3) disappears from the CRT,

Insert the filter to be measured in the chamber of the TQ8111 white light source.

&
-
T Filter to be measurad (fix it with tape)
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The loss wavelength characteristics of the filter can be obtained by measuring the spectrum
of the white light source after passing it through the filter.

(D Measure the filter transparency data: SINGLE
—

By dividing (or deleting if LOG scale is used) the measurerment data by the data saved in
the reference memory in step (4), LOSS data is displayed. 1f averaging is in progress,
the current LLOSS data (after averaging the current number of measurements) is
displayed until the specified number is reached. '

Note 1: If LOSS or TRANS is ON, the REF LEVEL key can be used to raise or lower the
display {used to modify the lowest level in case of LOSS and the highest level in
case of TRANS (the initial value is 0dB in either case}).

Note 2: In this example, LOSS is obtained by calculation between the reference memory and
the measurement data. If the measurement data is saved in measurement data
memory 1 {using the [SAV MEAS1] Softkey) with the [MEM NORM] Softkey set to
ON, calculation is executed between the reference mernory and measurement data
memory 1. While MEM NORM mode is ON, the displayed data is not modified by
measuremant.
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8.

PRINCIPLE OF OPERATION

This chapter describes the operating principle of the analyzer using its block diagram.

8.1

Explanation of the Operation Principle

A basic illustration of the analyzer is shown in the block diagram in Fig. 8-1.

The analyzer consists of three blocks: interferometer, measurement controtier (FFT block) and
display processing block.

The operating principle is briefly described below based on the block diagram.

M

Interferometer (Michelson interferometer)

The measurement light is fed into the colfimator through a 50 xm Gl fiber (or a 200 pm Gl
fiber if option-10 is used). The light is modified into parallel beams in the collimator and
divided into two parts by the beam splitter: one for the moving mirror and the other for the
fixed mirror. Both beams are reflected by the mirrors and returned to the beam splitter for

“rejoining.  When the two beams become one, interference is caused by the difference in

their routes.
An interferogram (interference curve) can be obtained by moving the movable mirror
continuously to modify the route difference. Since the interferogram is a spectrum of the
light which has undergone Fourier conversion (discovered by A. A. Micheison in 1902), it
can be obtained by sampling at a definite interval by A/D converter and executing FFT
processing.

The Q8344A is equipped with a He-Ne gas laser {having wavelength of 632.991nm) which is
passed through the same route as the light source to be measured but through a different
optical system so that an interferogram can be obtained. As the He-Ne laser is a single
gpectrum with significantly high interference, the interferogram obtained accurately indicates
the position of the moving mirror (route difference). Consequently, sampling at a definite
interval not affected by mirror movement arror is possible by multiplying the interferogram by
four {or eight) using the PLL circuit and executing clock sampling in the A/D converter. (The
PLL circuit is used to satisfy the FFT sampling theory that "sampling frequency should be
more than twice of the frequency to be measured”). By using this He-Ne reference light
source, measurement with high wavelength accuracy can be executed without calibration.
Although only one measurement light detector is shown in the block diagram, two types of
photodiodes are actually used, an Si photodiode for the short wavelength region and an
inGaAs photodiode for the long wavelength region, in order to cover a wide wavelength
range.

The light accepted by the pholodiode undergoes current-voltage conversion before being fed
into the A/D converter which has a 16-hit accuracy (polarity + 15bits) and range in 1dB units.
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Measurement control block (FFT block)

This block controls the movable mirror drive as well as the range of the measurament
system and executes signal processing of the A/D conversion data.

The AD converter operates in the 100kHz frequency range, and a digital filter is used to
improve resalution. The digital filter improves resolution by enlarging a particular frequency
region. This zoom processing normally operates in parallel with interferogram sampling. (In
the block diagram, transfer of the A/D-converted data to the digital filter and of the digital
filker zoom results to the buffer memory are executed at real time, —RUNNING-ZO0OM).

The A/D-converted data is always stored in buffer memory 1. The data in memory 1 is used
to analyze the measured data under different wavelength conditions, which is referred to as
the HOLD-ZOOM function. That is, A/D-converted data is normally fed directly to the digital
filter, but in HOLD-ZO00OM mode, the previous measurement data is fed from buffer memaory
1 to the digital filter of which the cenler wavelength and multiplication factor have been
modified.

Data from the digital filter is stored in buffer memory 2 as a 1024-point complex number.
Using DSP (Digital Signal Processor), window processing, FFT processing and power
calculation are executed on this 1024-point data to oblain spectrum data.

The data obtained is sent via dual-port memory to the display processing block.

During coherence analysis of the latter half of the 1024-point data, i.e. 513-point data, the
squares of the real number and imaginary parts are summed up respectively and normalized
with the peak value (data of light route difference 0).

Display processing block

This block is used to control the measurement system based on the conditions set by the
panel keys or via the GP-IB interface, and executes measurement data output (display, GP-
IB and printer).

Data transfer with the measurement system is executed via the dual-port memory.
Measurement conditions including center wavelength, span and relerence level are
transmitted and the measurement data after FFT processing is received. Sensilivity
correction and display scaling are performed on the measurement data and the resulls
displayed.

This block also executes cursor processing and analysis such as spectral half-width and
normatization calculation,
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Fig. 8-1 Outline of the internal block diagram

8-3* Feb 25/91



Q83444
OPTICAL SPECTRUN ANALYZER
INSTRUCTION MANUAL

9. PERFORMANCE

9. PERFORMANCE

Wavetength | Measurement 0.35t0 1.75 um
range
Maxdimum resolution | Approx. {.05nm (@0.85 xm)
{1) Approx. 0.inm {(@1.31 xm)
Accuracy 1 0.1nm {value of wavelength in vacuum)
Sweep width 0.1 to 140nm/div
Level Measurement range |-70 tc +10dBm (0.7 t01.6 um)
{Input sensitivity) -60 to +10dBm {0.45 to 1.7 pm)
-45 to +10dBrm (0.35 to 1.75 m)
(minimum level is span 50nm, after averaging 16 times)
Accuracy +2.0dB or below (at wavelengths of 0.85 wm and 1.31 zm)
Linearity (2) 1 1.0dB/25dB or below
+0.5dB/10dB or below
Scale 0.2, 0.5, 1.0, 2.0, 5.0, 10.0 dB/DAV and LINEAR
Processing | Measurement time | 1.5 seconds or less (Single mode, AVG:1, Trigger > until
function {3) data out)
Mamory function 32 screens (measurement data) with battery backup
10 screens {measurement condition) with battery backup
Display Superimpose, dual-screen and 3-dimensional
Cursor function
Calculation/ ®  Coberence analysis (1 10.4mm), spectral half-width
Analysis calculation, automatic peak search, averaging,
normalizing (LOSS/TRANS) and automatic optimum
measurement condition setting
Notes;

(1} Resolution means the wavelength difference between n data and {n + 1) data.
(2) At 0dBm input or below.
(3) When start wavelength is 0.4 um or below and the measurement is either in shorf or long

wavelength region.
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Input/Qutput | Input connector FC type(4)
Dala output GP-IB standard equipment

Direct output to the plotter (5)
Built-in printer
(printing speed 8 seconds or less) {optional]

General During operation Temperature +10 °C lo +40 °C, relative humidity 85% or
specifications below
{No condensation allowed)
During siorage Temperature -10°C to +50 °C, relative humidity 90% or
below

(No condensation allowed)

Power source 90 to 132VAC/198 to 250VAC, 48Hz to 66Hz, 180VA or
below

External dimensions | Approx. 424(W) x 221(H) x 500(D) mm

Weight Less than 27kg (including optional printer)

iNotes:
(4) Consult with our staff for other connectors (SMA{2.5), ST or DIN).
(5) Plotters which can be connected:

R9833 {made by ADVANTEST)

7575A, 7440A, 7470A (made by HP)

e Optional equipment
Option-01: Built-in printer
Option-10: 200 gm input
Option-40: Power source valtage regulator (198 to 250VAC)
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APPENDIX 1 EXPLANATION OF TECHNICAL TERMS

Avalanche photodiode

This photodiode uses the avalanche effect and is often used as photo sensor in optical fiber
communications. When a p-n junction semiconductor is subject to high reverse-bias voitage
{100 to 200V), slight carrier shift occurs, generating carriers one after another. As a result, the
current increases with increasing speed. This is known as the avalanche effect.

Dark current
Qutput current of a photo sensor when no light is present.

Automatic power control (APC)

Current feeding in such a that optical output is kept at a definite level.

When a laser diode is driven by a constant current, its optical output decreases or oscillation
stops as the temperature increases and optical output increases as the temperature decreases.
If the temperature decreases significantly, the optical output may exceed the maximum . nominal
value. In order to protect the laser diode and obtain stable optical output, an APC circuit is
provided so that the laser diode monitoring light is received by the photodiode and fed hack to
the drive circuit.

Visibie light
Light which can be seen by the human eye. Wavelength of 380 to 780nm.

Fundamental mode
0-order distribution in an electromagnetic field. Also known as single lateral mode.

Core and cladding

Optical fiber consists of core and cladding. As the refractive index of the cladding is lower than
that of the core, light entering the core propagates within the core repeating total reflection at the
boundary between the core and the cladding.

"50/125" means that the core diameter is 50 »m and the cladding diameter is 125 xm.

Luminous flux

THD
F:K[ﬂfaau V(1) da

tnit: Im {(lumen)

Km: Maximum visibility 6801m/W

V (A): Standard relative visibility

Value decided by CIE

A=1.0004 at =555nm (yeliow-green)
P (1) Spectral distribution
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luminous Intensity
__dF
TR

dw

Unit: Cd (candela)
F . Luminous flux «: Solid angle
When expressed in units of energy, it is known as radiant intensity.

Coherence

1. Opposite of random, and a temporary relationship between two or more waves.

2. If the wavelength, phase and wavefront are homogeneous, the fight is assumed to be
‘coherence. There are two types of coherence: temporal coherence and spatial coherence.
Temporal coherence means that the wavelength is identical and the phase is continuous,
while spatial coherence means thal the light can be focused to one point through a lens.
Light with interference ability, having an identical wavelength and a phase at a definite
relationship, such as laser, is called coherence.

Coherent

Light having an frequency, phase and wavefront is cafled coherent.

The light of a laser diode used in optical communication has significantly high coherence,
although not perfect.

Threshold current

Minimum current required for laser oscillation. As the area where natural radiation changes into
laser oscillation cannot be determined strictly, the point .where the optical output zero line
intersects the extension of the current-optical output characteristics at the time of laser
oscillation is normally used as the threshold.

Natur?! i Laser oscillation area
radiation

Optical
output

¢ Ith Current

Responsibility
Current which can be taken out when a unit of radiation flux has entered the light sensor.

R =~ <0806 7 X A X M(A/WD)

7. Quantum efficiency, A: Wavelegnth, M: Reproduction factor
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Light sensor

A photodiode applying optical electrometive force or optical conductivity used in the optical fiber
communications. Two types of photodiode are used: p-n junction and pin types. The
photodiode that makes use of the avalanche effect caused when reverse- bias voltage is applied
is called avalanche photodiode. In addition to these diodes which are mainly used in measuting
instruments, thermopiles, which are not wavelength-dependent, are used as detectors in
reference power meters.

Spectrum

'Light is usually composed of sinusoidal waves., The wavelength axis components are called the
spectrum. A white light source has a flat spectrum while that of a laser diode is concentrated in
a4 narrow range.

Spectral width and full width at half maximum, A2
In light emitting elements, the interval between two wavelengths where the energy concentration
of the light emitting spectrum is 1/2 the maximum value.

Short wavelength region

The light wavelength used in optical fiber communications ranges from approximately 0.8 to 1.5
#m which is in the vicinity of infrared rays.

Light around 0.8 um is called the short wavelength region, developed earlier than the other
region for use in optical fiber communications.

Long wavelength region

In optical fiber communications, the region from approximately 1.0,m to 1.5 m is referred 1o as
long wavelength region. It is used for long-distance communication because the transfer loss of
the optical fiber is low.

" Direct modulation
The modulation signal is used as the drive current lo illuminate the light source. The method by
which a light modulator is used is known as external modutation.

Wavelength
A wavelength of which the force distribution of the light emitting spectrum is located at the
center.

Light emitting diode (LED)

A semiconductor emitting element. As with a laser diode, the light used is emitted when the
carrier fed into the p-n junction boundary of the semiconductor is reconnected. LEDs emit light
as natural radiation, while laser diodes emit light as induced radiation. The LED is known for its
long life, high stability, cheapness and good linearity. Since the power input to the fiber is small
and it cannot be modulated at high speed, the LED is an ideal light emitting element for
comparatively short-distance, small-capacity or analog systems.
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Emission peak wavelength
The wavelength where the energy concentration of the light emitting spectrum is maximum.

LED
LD
Optical .
output Optical
output
’ l | N\
AD Wavelength AD Wavelength

Optical output
Optical power output from a specific optical fiber.

Optical fiber

Optical waveguide consisting of internal material having a high refractive index and external
material having a low refractive index so that light passes through the fiber even when it is bent.
A fiber having a diameter of about 0.12mm consists of core and cladding, both made of quartz
glass but having different refractive indexes. It is characterized by a wide bandwidth, low loss
and no induction.

Opticai fiber connector

Removable connector used o connect an optical fiber to another optical fiber or device.
Normally, the end of one fiber is brought into direct contact with the end of the other via the
connactor with strict centering.  Unlike an electrical connector, the mechanical accuracy of an
optical fiber connector needs to be very high, a connection loss 0.6 1dB attained, and care
taken to keep the end of the connector clean. '

Qutput power from fiber-end

Optical output at the fiber-end of the light emitting element attached to the fiber. Optical output
from the light emitting element itself deteriorates due to loss at the fiber connection so that fiber
transfer loss be comes the output power.

Multi-mode fiber

Optical fiber with multiple waveguide modes in which multiple modes of light {light at various
angles to the center axis of the optical fiber) propagate through the core simultaneously. The
difference in core refractive index distribution is used to distinguish step, graded and other types
fibers. They all having a large core diameter {50 100 m) and can be connected easily
compared with single mode fiber. However, as different modes propagate at different speeds,
the transfer region is comparatively narrow (mode digpersion).
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Monitor output
Light emitted from the rear surface of a laser diodechip.

Monitor current
When the light emitted from the rear surface of a laser diode chip is received by a built-in
monitor diode. The output of this diode is called monitor current.

Quantum efficiency

1) Light emitting element (light emitting diode or laser diode)
The ratio of the number of carriers caused by current application to the photons generated
(internal quantum efficiency) or photons radiated outside (external quantum efficiency).
Quantum efficiency is expressed:

ne he

h: Plank conslant, c: Light speed in vacuum,
g: Electron charge, A: Wavelength (zam), P: Optical output, I: Current
Note: In the case of a laser diode, differential guantum efficiency is also used.

2) Light sensor (PIN photodiode APD)
The ratio of the photons received to the number of carriers generated.
In this case, guantum efficiency #’ is expressed:

hi [ 1.24 !

7= @ em— +  —

qi P A P

The quantum efficiency of an avalanche diode is expressed by a reproduction factor of 1.

Laser diode (LD)

A semiconductor light emitting element. 7

Laser stands for Light Amplification by Simulated Emission of Radiation.

An oscillator applying this principle is called a laser diode.

A taser diode has a high optical output, is capable of being directly modulated at high speed, and
shows high fiber connection efficiency. LEDs are mainly used, however, because of their light
emission stability. This problem has now been solived, permiiting laser diodes to be used as
long-distance, high-speed light emission sources.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the sofiware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred Lo as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
(2} You may not copy, modify, or change, all or any part of, the SOFTWARE without permission from
Advantest.

(3) Youmay nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. (2) For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set f{orth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and 1in its sole
and absolute discretion, either {a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party {other than Advanlest or its agenls);

(c) use of the Product under operating conditions or environimenls different than those specified in the
Operation Manual or recommended by Advantest, including, without limitation, (i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than software,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (1) provided by Purchaser or {i1) provided by
a third party at the request or direction of Purchaser or due lo specificalions or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

{h) any negligen!t act or omission of the Purchaser or any third parly other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT,

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantest's mainlenance agreement provides the Purchaser on-sile and off-sile maintenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last 2 maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advaniest office listed at the end of this Operation Manual or Advantest 's sales
Tepresentatives.

Some of the components and parts of this Producl have a limited operaling life {(such as, eleclrical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibilily that the Product will not perform properly. Additionally, if
the operating life of 4 component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest office listed at the end of this
Operation Manual or Advantest's sales representatlives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7071
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Gffice:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

Advanlest (Singapore) Ple. Lid.
438A Alexandra Road, #08-03/06
Alexandra Technopark Singapore 119967
Phone: +65-6274-3100
Fax: +65-6274-4035

Advantest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBic 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

JAIDVANTEST

OFFICES

http://www.advantest.co.jp

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





