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Table of Power Cable Options

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

Order power cable options hy Model number.

Rating, color

Model number

Piug configuration Standards and length (Option number)
1 JIS: Japan 125Vat7A Straight:  A01402
Black
Law on Electrical Appliances 2m (6 ft) Angled:  AO01412
2 UL: United States of Amerjca 125Vat7 A Straight:  A01403
Black {Option 95)
CSA: Canada 2m (6 ft) Angled:  A01413
3 CEE: Europe 250Vat6 A Strajght:  A01404
DEMKO: Denmark Gray {Option 96)
NEMKO: Norway Z2m {610 Angled: A01414
VDE: Germany
KEMA:  The Netheriands
CEBEC:  Belgium
OVE: Austria
FIMKO:  Finland
SEMKO:  Sweden
4 SEV: Switzerland 250V at6 A Straight:  A01405
Gray {Option 97}
2 m (6 ft) Angled:  A01415
5 SAA: Australia, New Zealand 250 Vat6 A Straight:  A01406
Gray {Option 98)
2m{6ft) Angled: e
6 BS: United Kingdom 250 Vat6 A Straight:  A01407
Black {Option 99)
2m{6 it Angled: A01417
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No. ESGO0
Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that Advantest bears absolutely no responsibility for the result of operations
caused due 1o incorrect or inappropriate use of this instrument.

1f the equipment is used in a manner not specified 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
careful attention to these labels during handling. Do not remove or tear these labels. If you have

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

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 sitvation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product. :
* Basic Precautions
Please observe the following precautions to prevent fire, bumn. electric shock, and personal inju-

Ty.

» Use a power cable rated for the voltage in guestion. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

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

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

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

»  Be sure to plug the power cable into an electrical outlet which has a safety ground terminal.
Grounding will be defeated if vou use an extension cord which does not include a safety
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 objects on top of this prodoct. Also, do not place flower pots or other containers
containing liquid such as chemicals near this product.

Safety-1




Safety Summary

«  When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
Jjects into the ventilation outlets.

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

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

« Caution Symbols Used Within this Manual

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

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

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

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

« Safety Marks on the Product

The foliowing safety marks can be found on Advantest producis.

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

&: CAUTION - Risk of electric 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 perfor-
mance and function of the instrument.

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

There is & possibility that each product uses different parts with limited life. For more informa-
tion, refer to Chapter 1.



Safety Summary

Main Parts with Limited Life

Part name Life
Unit power supply 3 years
Fan motor 3 years
Electrolytic capacitor 3 yeurs
LCD display 6 vears
LCD backlight 2.5 years
Floppy disk drive 3 years
Memory backup battery 3 years

s« Hard Disk Mounted Products

The operationtal warnings are listed below.

*

Bo not move, shock and vibrate the product while the power is tumed on.
Reading or writing data in the hard disk unit is performed with the memory disk uming at a
high speed. It is a very delicate process.

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

An area away from shock or vibrations.

An area free from moisture, dirt, or dust,

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

Make back-ups of important data.

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

¢ Precautions when Disposing of this Instrument

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

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd {nickel cadmimm)

{4) Other
Items possessing cyan, organic phosphorous and hexadic chromium
and itemts which may leak cadmium or arsenic (excluding lead in sol
der).

Example: fluorescent tubes, batteries

Safety-3




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

Environmental Conditions

An area free from corrosive gas
An area away from direct suniight
A dust-free area

An area free from vibrations

Direct sunlight
- ‘r 13 ._o‘;" T {

C C{)\ﬂosive
(K] (=

P N P PN P PN P P

Vibration

Figure-1 Environmental Conditions

Operating position

Front b surface

Keep at least 10 centimeters of space
between the rear panel and any other

Figure-2 Operating Position

Storage position

This instrument should be stored in a horizontal

Front

position.

stable and secure.

— ~Ensure the instrument is stable.
* -Pay special attention not to fatl.

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

FFigure-3 Storage Position

This instrument can be used safely under the following conditions:

L

Safety-4

Altitude of up to 2000 m
{nstallation Categories 11

Pollution Degree 2



Q8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

List of lifustrations

4-4

4-10
4-11
4-12
4-13
4-14
415
4-18
4-17
4-18
4-19
4-20
4-21
4-22

6-1

6-2
6-3

81

10-1

LIST OF ILLUSTRATIONS

Title Page
Checking FUSE . ... e e e 1-6
Power Line CMVY LoD ... o i e e e 1-7
Initial Screen at Power On ... . e 1-9
Setting the print paper ... .. e 1-10
Ingut section Block Diagram ........... e e e e 3-4
How to Read the CRT Display . . . ... o e 3-6
Example of Duai Screen Display . . ... ..o e 4-23
Exampie of Superimpose Display . . .. ... . . e 4-24
Exampie of 3-dimensional Display .. .. ... . 4-27
Directory of Measurement Data Memory .. ... .. .. . 4-33
Directory of Panel Conditions Memory .. ... .. i 4.33
Directory of Measurement Data Files (floppy disk) ... ... .. .. ... . ... 4-34
Directory of Panel Conditions Files (floppy disk) ... ... ..o L., 4-34
Peak Normalization Function .. .. ... . e 4-38
LOSS Normalization Data Example ... .. . o i e 4-41
TRANS Normalization DataExample ... .. . . i e e 4-42
Example of Spectral Width Data Display .. ... ... ... . ... . . . 4-43
Example of Curve Fit ... . o 4-48
Example of Luminosity Offset . .. ... 4-50
Power Monitor Display Screen and Mow to Readthe Data ... ... ... .. .. 4-51
Data Area in Pagez caleulation ..o o i e 4-61
List Display under WOM Mode Cn ... ... . . 4-65
Method of Obtaining ASE Curve . . ... . . s 4-66
Caseof Spasemode On .. . . e 4-87
Caseof listallmode On .. ... i e 4-67
Example of PIOting . ... .o e 4-72
Floppy Disk Directory (all files) .. .. .. .o 4-73
Self Diagnosis Function Scresn .. ... 4-81
Outline of GP-IB Interface . . . . .. . 8-3
Signal Line Terminals ... . e e e e B-4
GP-IB Connector Pin Arrangement . .. .. .. . i i e e 6-5
Internal Operation Timing by Gated MEAS Input . .. . ... .. ... ... .. ... ..., 8.1
Intermnat Block Diagram ... . e e e e 9-4
Gated Measurement Input Circuit .. . . .. ... . e 10-2
F—1* Aua 10/96




Q8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

List of Tables

3-3
3-4
3-5
3-8
3-7

3-9

4-1
4-2
4-3
4-4
4-5

6-2
8-3
6-4
6-5

LIST OF TABLES

T—1*

Title Page
Standard ACCeSS0MES . . . i e e 1-4
Specifications of the Power Source Voltageand Fuse .. ... ... .. ...... 1-6
FUNCHONS .. e e e 3-2
Standard for Measurement Level Error and
Maximurn Resolution According to the Optical Fiber ... ... ... ... . ... 3-5
Internal State Messages . ... i e e e e 3-8
Alarm MBSSA08S .. e e e e 3-8
Measurement Condition Setting ltems and Keys Used . ....... ... .. ... .. 3-12
Digsplay Condition Setting tems and Keys Used ... ... ... ... . . e, 3-13
Measurement and Data Cutput tems and Keys Used . .................... 3-14
Measurement Data Analysis temsand KeysUsed . ... ... ... ... .. .. .... 3-15
Measurement Data Memory ltems and Keys Used . . ... .. o oo oL, 3-16
Sweep Modes and Their Functions ... .. ... . i 4-12
Standard Relative Luminosity Factor .. ... . .. o 4-49
Keys Enabled Under the Power Monitor Made, and Their Functions ........... 4-54
Capacity of the Floppy Disk .. .. oot e e e e e e 4-74
Initiaf Status by INSTR PRESET . ... . .. e 4-80
Interface FUnCHONS ... .. e e e 6-6
(GP-IB Standard Bus Cables (sold separately) .......................... &6-7
Error Codes Used in Self-Diagnosis .. ..o i e e e 6-24
Iniial State at Power On ... ... o 6-38
Status Modification by Command . .. . ... .. e 6-39

Aug 10/98




Q8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

1. GENERAL

1.  GENERAL

This manual is commonly used in both Q8381A and Q8383.

The display-screen examples represent the QB381A on the label display, however, are basically the
same as the (48383.

This chapter explains how to use this instructiocn manual, the outline of the Q8381A and Q8383 optical
spectrum analyzer, precautions when using it and the procedure for satting it up.

Be sure to read this manual carefully before starting measurement.

The configuration in Chapter 1 is shown in the following.

Table of Contents

1. GENERAL e e 1-1
1.1 Howito Use This Manual . ... .. e 1-2
12 OUHNE L e e e e e 1-3
1.3 Before Using the AnGIYZEr . . . e e e 1-4
1.3.1  Checking the exterior and accessoras .. ... ... e e 1-4
1.3.2  Environment and precautions ... ... e e e 1-4
1.3.3 Powersocurce and fuSe . ... .. i e e 1-5
1.3.4 Damage to circuit element due to power line CMVicop ... ... . . 1-7
1.3.8 CRT QDAY . oot i e e 1-7
1.3.6 Handling the input optical connector .. ... ... L L o 1-8
1.3.7 Operation when power istumad ON ... ... ... ... .. ... e 1-8
1.3.8  Setling the print DAPEr . . . e 1-10
1.3.8 Storage, Carrying, Transportation and Cleaning . ...... ... ... ... .. .. 1-11*
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1.1 How to Use This Manual

1.1 How to Use This Manual

This manual consists of ten chapters and two appendixes.
if you are about to use the Q8381A/(B383 for the first time, you should not skip any of the
chapters. When you come across an unknown term, refer to the glassary at the end of the

manual.

Those who have used the (Q8381A/Q8383 more than once or who are familiar with optical
spectrum analyzers should have no difficulty finding the appropriate secticn or paragraph.

1. Generai

2. Panels

3. Basic operation

4. Panel
operation

5. Key functions

8. GP-IB interface

7. How to use
floppy disk

8. Examples of
measurement

9. Principle of
operation

10. Specifications

Appendix 1, 2

External view

Be sure to read this chapter before using the Q8381A/Q8383.
Chapter 1 explains the outline of the Q8381A/Q8383, precautions
when using it and the procedure before starting measurement.

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

Chapter 3 explains the preparations for starting measuremant up
o data outpit. Those using the Q8381A/Q8383 for the first time
should become familiar with the outline of the operation.

Chapter 4 explains the seven panel sections, inciuding the
function and operation of each one.

Chapter 5 briefly explains the softkey menus functions,

Chapter 6 explains the program code and data output format
when the Q8381A/Q8383 is controlled via the GP-IB interface,
giving some program examples.

Chapter 7 explains handiing the floppy disk and reproducing the
data by the computer,

Chapter 8 offers some typical measurement examples using the
Q8381A.

Chapter $§ shows the internal biocks and briefly explains their
operation,

Chapter 10 lists the specifications of the Q8381A/Q18383.

Lists of the softkey menus and glossary of technical terms are
explained. Refer to this as required.

External dimensions are shown on the drawings. lilustrations of
the front and rear panels are enlarged.

12 Dec 18/95
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1.2 Qutline

1.2 Outline

The (8381A/Q8383 is an optical spectrum analyzer of the decentralized speétrum method
employing diffraction fattice monochrometor. Its main features are given below.

Features

@

Wide dynamic range

Wide dynamic range in the QB8381A is obtained by an optical design to suppress an
internal stray ght level.

The range of 40 dB in a state 1 nm away from peak waveiength.

The range of 50 dB in a state 5 nm away from peak wavelength.

Wide dynamic range in the Q8383 is obtained by the adoption of double-pass
monochrometor,

The range of 55 dB in a state 0.5 nm away from peak wavelength.

The range of 65 dB in a state 1 nm away from peak wavelength.

High-speed measurement

High-speed measurement can be done by the adoption of the high-speed drive system
which controls the rotation of the diffraction lattice. (SWEEP-MODE: NORMAL)

0.8 seconds or tess in 200 nm span.

1.5 seconds or less in 500 nm span.

FPuise light measurement

The Q8381A/Q8383 incorporates the AMP system for high-speed measurement of light
nulse under test. By synchronizing measurement by the external TTL signal, more stable
spectrum can be obtained.

Easy operation and abundant functions

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

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

They include four types ¢f spectral width measurement functions, power monitor function,
cursor function, and various display (3-dimensional data, dual screen, and super-impose),

Built-in high-speed printer
Measurement data can be easily ouiput using a high-speed thermal printer having a
printing speed of less than 8 seconds.

Enhanced memory function

3.5 inch floppy disks in accordance with MS-DOS* format in addition to 32 data memories
{battery backup} are eguipped normally.

The measurement data by an outside computer can be easily analyzed.

" MS-DOS is a registered trademark of the United States microsoftware company.
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1.3 _Bejore Using the Analyzer

1.3 Before Using the Analyzer

Upon taking delivery of the analyzer, check whether any part of 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 (8381A/08383 when checking its exterior.
Check the number and specification of the accessories against to the table below.

Table 1-1 Standard Accessories

Name Type Q'ty Remarks
Power cable 1 1
Power fuse EAWKAA 2 Time-lag T4.0A/250V
Printer paper ADQS075 1 114 mm-wide thermal paper
3.5 inch floppy disk _ 1 2DD
Instruction manual £Q8381A/8383 1 English version

1 ADVANTEST provides the power cables for each counfry.
Note: Order the additional of the accessory etc. with type name.
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 inside, make sure that the area around the analyzer is well ventilated.
The fan filter should be cleaned periodically. Also avoid blocking the air intake holes of the
analyzer.

ADVANTEST The rear panel shall be 10 cm or more distant from the
wall or other equipments.

1-—-4 Jun 1/87
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1.3 Before Using the Analyzer

{2)

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

When transporting the analyzer, use the box and shock-absorbing material used when
shipped from the factory. When you must pack this analyzer using a packing material other
than the original, be sure to pack it so the analyzer will not receive its impact value limit of
20 G during transport.  (The buffer material from our company is designed so the analyzer
receives an impact of less than 20 G when the analyzer falls from a height of 0.55 m).

Never connect the power cable to an AC iing 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.

The analyzer can be used withoui the change within the range of the voltage of 90 to
250VAC.

The analyzer should be placed horizontally.
Due to its internal configuration, the analyzer may not indicate the correct value if inclined to
much.

in case of the Q8383, the ghost which levei is approx. 30 dB to 40 dB lower than the input
signal appears around 1.5 m when the signal of 1.3 #m is input. The same ghost appears
around 1.7 um when the signal of 1.55 um is input.

Note that the occurrence is based on the restriction of measurement method. (Not a
mechanical failure)

Warm up the analyzer for approximately 30 minutes to satisfy the measurement and the
setting accuracy shown in Chapter 10, SPECIFICATIONS.

Power source and fuse

Power cable
Be sure to use the cable attached 1o the analyzer.

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 fo 250 VAC.

The socket-outlet shall be installed near the equipment and shall be easily accessible.

1-5 Qct 10/98
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1.3 Before Using the Analyzer

{(3) Fuse
@ [Fuse check and replacement
I POWER switch is turned off.
Remove the power cable from the AC line connector.
@  Remave the fuse holder from the AC line connector.

@  Confirm that the fuse has blown and replace it with a new one.
(The fuse of the same standard can be used within the range of 100 to 240 VAC.)

Table 1-2  Specifications of the Power Source Voltage and Fuse

Power source voltage Applicable fuse
90 to 250VAC EAWK4A (Time-lag T4.0A/250V)
Fuse
N e/ - @ . ‘._
Detach the cover dsing a minus (Q8381A/(38383 has a 250V/4A slow-
scrawdriver and pull out the fuse holder. blow fuse (EAWK4A)

Fig. 1-1  Checking Fuse
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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 CMY (common mode noise
voltage) which may be caused by wiring failure of the power source grounding.

If a power line is used without grounding, an AC voltage {CMV} of about 50 V is generated
between terminals at and a2, and b1 and b2, by the loop illustrated in Fig. 1-2.

In this case, if the a1 signal terminal is connected to a2, leaving ground terminals b1 and b2
open, the inpul/output circuit elements of circuits 1 and 2 may be damaged or detariorated.

To eliminate this, & is necessary 10 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 1o
GND2 before connecting the signal cable. Then insert the power plug and turn the power switch
ON.

Connection
Peripheral device caple Q8381A/8383
Power Power
switch switch
Line { Trans— Trans— LLﬁrne
filter 1 former a, as former v £ilter

1 AC100V

m -

o bl b? &
w7 : r

Without ground wire-

o Cir— |y (] 1o =
ACIOOV T 1 Ciro Clr-
...{ 1 2
S |

I ~H~Ir—ll- |

Approximately 50V CMV is generated

Fig. 1-2 Power Line CMV Loop

1.3.5 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 pansl,

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

1.3.6 Handling the input optical connector

The connectar at the optical input of this analyzer does not need cleaning because it does not
use the opticat fiber inside.

Never change the position of the input optical connector since it is_adjusted at the reference
position for the internal optical system. If it is changed, normal measurement data cannot be

obtained.

The effective numerical aperture for the internal optical system is 0.1. Thersfore, use a optical
fiber with numerical aperture less than 0.1. Otherwise, the measurement level may be lowered.
The Q8381A/Q8383 has the allowable input power level (Q8381A: +10dBm, (38383: +20dBm).
Never apply the power exceeding the limit to the input optical cennector.

1.3.7 Operation when power is turned ON

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

if the diagnosis results 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 buiit-in Ni-Cd (nickei-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 self-giagnosis screen. The
setting conditions are initialized and all data saved is cleared. When this state occurs, tumn the
nower switch on to charge the battery. About 15 hours are required to fully charge the battery.)
It an error is found during self-diagnosis, "FAIL" appears in the corresponding column along with
an error code indicating the type of error. ¥ 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 execuied without stopping cperation.
in this case, a buzzer sounds three times upon completion of the diagnosis 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 panel keys.

CAUTION

If the power switch is turned on after remaining off for more than 5 minutes, the CRT display
appears in about 10 seconds.
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S R R R R R TR R R R RS

x G8381A Optical Spectrum Analyzer %
H rev., AQO/AGO H
% MFD by ADVANTEST CORP. %

R R R R R R R R E S R R R R R TR LS

SELE-TEST in progress .......

item judge code
(i} ROM PASS
(2} RAN PASS
(3) backup RAM PASS
{4) peripheral PASS
{5) measurement block PASS

Fig. 1-3  Initial Screen at Power On

Noter  The "rev. ADG/AQ0" in the above screen indicales the revision of the internal software.

It may be modified when the function is improved.
Also the display of the product name is either GQ8381A or QB383.
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1.3 Before Using the Analyzer

1.3.8 Setting the print paper
Mount the paper in the internal printer as illustrated on the rear of the printer cover.
Procedure
@ Set the head up fever to the open position.
@ Load the roll paper in the holder with the outside of the paper roll down.

@ Set up the paper as shown in the following figure.

NOTE

Be sure to insert the paper from the upper slit.  The printer dees not operaie even if the paper
is inserted into the lower slit.

Head up lever Printer cover

I

PRINTER ‘ §

The printer does not operate if the
paper is inserted into this slit,

Fig. 1-4 Setting the print paper
@ Set the head up lever to the close position.

® Press the FEED key on the front panel and check whether the paper is correctly installed.
Return to the point @ if the paper is not correctly installed.

Printer paper : A08075 {Order No.)
5 rolls/box (Order unit @ 1 box)
Thermosensitive paper length : 30m
Paper width ¢ 114mm

Note: Use only the specified paper.
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1.3 _ Before Using the Anafyzer

1.3.9

Storage, Carrying, Transportation and Cleaning

Storage

To store the 08381A/08383 for a long time, put it in a corrugated paper box and store the
box in a place where humidity is low and direct sunlight does not come in.

Storage temperature and humidity are -10°C to +50°C, and 85% or less, respectively.

Carrying
To carry the analyzer, use two handles and lift it horizontally. Be sure to carry by two or
more persons,

Transportation

To transport the (8381A/QB383, use the packing material with which the analyzer was

packed when delivered to you. When you have no longer the packing material, pack the

device in the following manner.

1. Wrap the analyzer in a vinyl sheet (with desiccant put it fo prevent influence of
moisture).

2. Prepare a corrugated paper box with 5 mm or more thickness. Put cushioning material
in the box to approximately 40 mm thickness so that the analyzer is surrounded by the
cushioning material,

3. After wrapping the analyzer by cushioning material, put accessories in the box, and put
cushioning material again in the box. Then close the box, and bind by packing string.

Cleaning
To clean the Q8381A/Q8363, wipe with the cloth which is dry or scaked in the neutral
detergent. And observe the following precaution,

CAUTION

To maintain or clean the analyzer, do not use any solvent which may degrade plastics
{organic solvent such as benzene, foluene and acetone).

1.3.10 Maintenance

CAUTION

No operator serviceable parts inside. Servicing to be provided by trained ndividuals.

For the maintenance or the inspection of (38381A/Q8383’s inside or the replacement of various
parts other than fuse, contact your nearest ADVANTEST dealer.
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2. PANELS
This chapter briefly explains the functions of the keys and switches on the analyzer panels,
The configuration in Chapler 2 is shown in the following.
Table of Contents
2. PANELG e, 21
21 Front Panel ... 2-2
(1) FUNCTION section . ... . i e e 2-3
(2 CURSOR seCtion ... e e 2-4
(3} MEASURE S8CH0n . ot i e 2-4
{4} DATA SBCHOD L 25
(B) INPUT seclion ... 2-5
{(B)  DISPLAY SBCHON ..ot 2-6
(7)) DATA OUT 8action . ..o e e e 2-7
(B)  GP-IB 8e0lion . e e 2-7
(9) Softkeys . 2-8
(10) Others .. e 2-8
2.2 Rear Panal ... 2-9*
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2.1 Front Panel
2.1 Front Panel
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The front panel swilches are explained below in the sequence shown above.
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2.1 Froni Panel

FUNCTION section

Basic measurement conditions are specified using this section.

o — FUNCTION ] ) |
N CENTER_\ SPAN REF LEVEL LEVEL SCALE
W = ™ &= =] ey
(5\ AUTO Ava SWEEP MODE RESOLUTICON @
a3 jam | ] \\ fum
© : N @
S
O CENTER key Specifies the center wavelength.
SPAN key Specifies the wavelength span and the start/stop
wavelengths.
@  REF LEVEL key Specifies the reference level in display.
@  LEVEL SCALE key Selects the level axis (LIN/LOG) and specifies the scale.
®  AUTO key oxecuies the automatic setting functions for most suitable
wavelength/ level.
& AVG key Specifies the number of averaging processings.
{ SWEEP MODE key Specifies the sweep mode correspond to the input signal.
RESOLUTION key Specifies the wavelength resoclution.
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2.1 Front Pane{

{2y  CURSOR section
This section is used to control cursor display.

CURSOR Lom
ON/OFF —— "7 )
L D
© a1 f"’"rf’—;;# ] .
51 F — @
L1 t2 o 4D
\ e
®  Rotary knob : Moves the cursor selected and continucusly changes the
data set.
@ CURSOR ON/OFF key :  Controls ON/OFF of all cursors and the cursor display mods.
0 A 1key 1 Selects display and erases wavelength cursor 1.
@ A 2key : Selects disptay and erases wavelength cursor 2.
@  L1key . Selects display and erases level cursor 1.
@ L2 key o Selects display and erases level cursor 2.
{3y MEASBURE section
This section performs sweeping conirol,
PO
MEASURE
SINGLE
@ =
REPEAT
B =
@ 8TOP
®  SINGLE key : Executes one time sweeping.
®  REPEAT key :  Repeats sweeping.
U STOP key : Stops sweeping.

ND_4 [ PR



Q8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

2.1

Front Panel

DATA section
This section is for changing the set value and setting the lavel.

o 1 DATA

ooz ) e ) L& ]

e nm
4
@ LS ¢ ikl ]
= [ [
@ [ 0 ﬁ , ~ 1[ Hda/pwg
@m —mmn__/ i nw F
ENTER
Arrow keys : Used to move the cursor selected and change the data set,
step by step.
@ LABEL key : Specifies the label data.
@  BACK SPACE key :  Deletes a character from the input data.
@ Numeric keys 1 Used to specily values for condition setting.
Unit key : Specifies the unit {input terminator).
Enter key I Setting terminator of other than the unit key.
{5} INPUT section
This section is for oplical signal input.
-
@& INPUT terminal 1 nput terminal for opiical signals.

Oct 8/93




()8381A/8383
OQPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

DISPLAY section
This section is used 1o select display and analysis functions.

DISPLAY
a5 CONTROR, LOBS 7 TRANS @
}
@ saE SPECTRAL WIDTH @n
& RECALL ACMANCE %
CONTROL key :  Specifies the display mode (superimpose, dual-screens,
three-dimensional).
SAVE key 1 Saves the measursment data and setting conditions.
{Memory/FDD)
HECALL key . - Recalls the measurement data and setling conditions.
{(Memory/FDD) '
NORMALIZE key . Executes measurement data normalization and measure-

ment of loss and transparency characteristics,

SPECTRAL WIDTH key :  Calculates the spectral width.

ADVANCE key : Specifies higher level analysis.
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2.1 Front Panel

(7 DATA OUT section
This section controls data ouiput.

@

]

Gh

DATA OUT
DEVICE

]

cOorY

@  DEVICE key

@  COPY key
@  FEED key

{8) GP-B section

Specifies a device (plotter, printer floppy disk, clock or
buzzer).

Executes data out processing.

Feeds paper to the printer.

This section is used to display the GP-18 status and switch Remote/iocal.

r N
GP-B
sAa )
o 32
TALK &
O
LETEN @
O
LOGAL FEMOTE 5
O
ADORESS

@
&  SRQ lamp
@  TALK lamp
3 LISTEN lamp
@®  REMOTE lamp
@  LOCAL key

ADDRESS key

Lit while service request is transmitted.

Lit when the data transmitabled status is set.
Lit when the data receivabled status is set
Lit while the system is under external control.

Specifies the local mode to make the panel keys valid (when
the REMOTE lamp is t).

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

{9) Soltkeys
The Soitkeys are used to select and specify the Softkey menu displayed.

Screen

-— =

= N

| |[@DVEGFAEST) 08381 A OPTICAL SPECTRUM ANALYZER |
%  Softkeys : Each key executes the menu function corresponding to one

of the seven keys.

(10)  Others

f‘fg; (@) INTENSITY

POWER :“m@’“’ﬁ
_O-N_ CAL
«l ] = ] | |o
OFF A —— .

INSTR
PRESET

@ POWER switch © Turns power ON/OFFE,

3.5 inch floppy disk drive:  Saves the measurement data and measurement condiions.
2DD and 2HD are possible to use.

@  INTENSITY knob 1 Adjusis the CRT brighiness.
@  CAL key : Calibrates the wavelength and the level.
@  INSTR PRESET key : Initializes the setting modes.

Executes self-diagnosis.
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2.2 Rear Panel

2.2 Rear Panel

@ @

I
L oLl 1 \_
i ®

g — &

e &
—8 8
Li
Al

&

GATED MEAS INPUT
This is used when internal measurement is synchronized by the TTL-level positive pulse
signal. |t is effective in measuring pulse signal light.

GP-1B connector

This connector is used when controlling the analyzer via an external controller with an
GP-IB interface and when outputting data from the GRT to the plotier corresponding to
the GP-I1B.

Fan
This is an intake type fan for cooling the internal circuit. When the filter is dirty, the
cooling effect is weaken. Clean the filter regularly about once every month,

Fuse
AC power sccket

Ogption information table
When the option is installed in the Q8381A/Q8383, stick the label written the option
number.

Serial number

Earth terminat _
It is used as functional ground.
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3. BASIC OPERATION <For those using the analyzer for the first time >

This chapter gives explanation on basic operation needed to use this machine.
Here is the configuration of Chapter 3.

Table of Contents

3. BASIC OPERATION <For those using the analyzer for the first time> ... ... ... .. 3-1
3.1 FUNCHONS o 3-2
3.2 Entering the Lightto be Measured ... .. .. ... 3-4
3.3 Reading the CRT Screen . ... . . e e 3-8
3.4 Basic Operation Procedure .. ... . 3-10
3.6 Setting the Measurement Conditions . ... ... ... . L 3-12
3.6 Setting the Display Conditions .. ... .. .. . . 3-13
3.7 Measurement and Data OQutput ... o 3-14
3.8 Analyzing the Measured Data ... .. .. 3-15
3.9 Measurement Data Memory .. ..o 3-16*
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3.1 Functions

This machine measures the optical spectrum, and displays the wavelength on the horizontal
axis, and the level on the vertical axis. The machine coffers variaton on the dispiay method,
measurement data analysis, etc. of the basic spectrum measurement.

Table 3-1 is an overview of the functions.

Table 3-1 Fungtions {1/2)

Classification item Description
Display ¥ Scale selection, scale Log/linear scale selection and log/scale
setting scale setting of the level axis

(16 dB/D, 5 dB/D, 2 dB/D, 1 dB/D,

0.5 dB/D, 0.2 dB/D)

@ Dual screen display The screen dispiay is divided into the
{DUAL) upper and lower parts.

@ Super impose (S.IMPQOSE) | Two data are displayed at the same time

on a single screen.

@ 3-dimensional display {3D) | 3-dimensional display of up to 16 data.

The display angle, number of data, etc.

can be changed.

® Power monior display All the input power levels are numericaily

displayed without causing internal

spectrum. The trend chart dispiay that

displays the power by the time axis is also

provided,

Processing/ O Auto peak search Automatically searches and displays the
Analysis peak wavelength/ievel of the measured
spectrum.

@ Cursor display Can display two wavelength/leve! cursors
each. Four display modes are offered.
@ Spectral width operation Operation and display of the center
wavelength, spectrum width by four types
of operation methods.

@ Peak normalization Normatizes the measured spectrum peak
tevel as the reference value (0 dB/100%).
® Loss/Trans Operates the loss/ransparence

characteristics by division with the

reference mamory data.

€ Luminosity offset display Offsets the measured raw data by the

comparative fuminosity, and normalizes

the result with the peak level.

Note that this function is not provided for

the (}8383. :

& Curve fif : Calculates and displays the secondary

function curve from the measured curve

by method of least square approximation.

@& Optical amplifier Calculates the optical amplifier gain and
measurement function the noise figure to display.

32 Ot 8/93



Q8381A/8383

OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

3.1 Funclions

Table 3-1 Functions {2/2)

Classification

ftem

Description

Measurement

Others

@

€

@

Averaging process

Automatic optimization
measuremeant conditions
setting

Wavelengih/evel
calibration

Synchronization of
measurement/Pulse light
measurement

Memaory

Drirect piot

Label setting

Clock function

measure low level signals stably.
the input light.

The wavelength/tevel signal can be
signal.

the external TTL signal.

{Gated measuremant input)

The infernat AMP line circuit for

provided.

Provides backup memaory for
measurement condition : 10, and
measurement data : 32+1. Upto

floppy disk.

plotter.

the top of the CRT.

right part of the CRT.

Up to 1024 averaging can be done to
The optimum measurement conditions are
automatically judged and set according to
caiibrated by oplional wavelength, level

Measurements can be synchronized by

measurement of the pulse light is also

111/181 combination of condition/data
files can be stored on a single 3.5-inch

The tube face data can directly be output
onto the "HP-GL" specification GP-IB

Data with maximum 48 characters can be
set as the label. The label is displayed on

The year-, month-, day-, hour:, minuta:,
second: data are displayed on the upper
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3.2 Entering the Light to be Measured

Use the FC connector at the right center of the front panel to enter the optical signals.

Figure 3-1 is the block diagram of the input section. The position of this input connector is the
reference position of the internal optical system in this analyzer. (Strictly saying the reference is
the outgoing end of the optical fiber.) Therefore, the incoming optical fiber must be connected
firmly. {If the outgoing position of the optical fiber is shifted, the optical system will not focus,
and normal spectrum cannot be measured.)

The effective NA is 0.1 according to the area of the parabolic mirror that receives the incoming
light, so optical fiber of 0.1 NA or less must be used. If the NA is large, only a part of the
incident light can be collected, resulting in low level measurement. Table 3-2 shows a samgple of
the level error for various typical optical fibers.

The incoming optical fiber is used as the incident slit of the spectrograph. Thus, the maximum
resolution of the measurement differs according to the diameter of the optical fiber's core.

(Gee Table 3-2.)

Fix the fiber to be connected firmly so that it does not vibrate during measurement.

Any vibration can cause the spectrum to vary.

Diffraction grating

//—/7"’
Parallel heam

Input connector

Y

Optical fiber

Parabolic mirror

*

The core diameter of the optical fiber is equivalent to the incident slit.

Fig. 3-1  Input Section Block Diagram
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Table 3-2  Standard for Measurement Level Error and

Maximum Resolution According to the Optical Fiber

Fiber type NA Me;ig;e;?;;g;ge’ Maximum resalution
SM 10 um 0.1 — (0 dB) 0.1 nm
G 50 um 0.21 Appendix. —1 dB 0.2 am
Gl 625 um 0.27 Appendix. —2 dB 0.2 am
S1100 xm 0.21 Appendix. —1 dB 0.5 nm
Gl 200 xm 0.2% Appendix. —1 dB 1.0 nm
51200 xm 0.5 Appendix. —7 dB 1.0 nm
Sl 400 zm 0.35 Appendix. —4 dB 2.0 nm
51800 4m 0.21 Appendix. —1 dB 5.0 nm

3—-5
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3.3 Reading the CRT Screen

Various selling conditions and internal statues as well as measurement data are displayed on the
screen. Figure 3-2 shows the CRT display and how to read the display.
For the power monitor display screen, refer to page 4-49.

Label display Averaging count Clock
Analysis data
type Peak search data display Hasolution Sweep mode
** ADVANTEST 381A Optical Spectrum Analyzey ** i991-16-3 14:17:08
SPEC Pk : AVG: 1 RES: 2nm NORMAL ~€—
i i i i | i i ; i
0.0 dBm A
] 1 H | i £ i 13 i
i i H 1 H £ i ¥ 3
REF level ==~~~ S S e S S
display ! I ! : | : ] ] I
f | | 3 { I 1 i I
I f | H i | 1 i [
—————— e e e e B e e ale KRR IRt SRR,
I ] 1 H | 1 H i i
| H i H 1 i 3 ] i
0l i ; | i ; i ? i i
onoa A S O S B B R
display e e
------ S U QOGSO SIS SUN SN SRS SU
—40.0 dBm : [ i i | I i : :
A
TN
10.0 dB/D i i ; | ] 2 : i i
f wwwwww F Fmm - A o ——— Fom— A — o ————— e =
| i H i i i | | H
1 scale of ; : E | : : | i i
vertical axis | : : ; | i | } i
~~~~~~ Fm b b e b e e b e e e = —
i 1 I H { | i i I
{ | | H i 1 H i |
{ | 1 H | 1 i i |
i i ! H 1 i I i 1
I H i 3 i i F I i
————— e e R e S s YNy e S
1 H i | 3 i | I {
| i 1 | i i | | i
1 i | i H i 1 1 { N
H i I i i 1 ! H i
H i 1 ! i 1 ! H 1 h
- 80.0 dBm : ' ' ' : ' ) '
0.3500 »m 1.060000 gm 140.00 nm/D 1.7800 wm
A
‘CENTER: 1.0500 pm € ? ICENTER)
| PEAK | cumsom AUTOPKC |/
i |
' 7/
Soft key menu Soft key type
: : : / 1 scale of horizontal axis
Data input line for changing Message
the setting Center wavelength Auxiliary conditions

Fig. 3-2 How to Read the CRT Display
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3.3 __Reading the CRT Screen

(1)

Additional explanation on the CRT display

(a)

Type of data lo be analyzed

SPEC: Spectrum analysis

P.NORM :  Peak-normalized data

LO8S Loss charactenstics data

TRANS : Transparency characteristics data
DOMIE: Luminosity offset data

Displaying the auxiiary conditions

The setting of auxiliary items of measurement and display conditions is displayed by three
upper case alphabets. The position of display is fixed for each item, as follows.

{(Three characters are basically displayed when the specified function is selected, and
nothing is displayed in other cases.)

Types and meaning of auxiliary condition display
@ RAU: Displayed when "AUTO" mode is selected for the BEF level.

@ APC: Displayed when the APC (auio peak center} function is selected to
autornatically set the center wavelength as the peak wavelength when the
measurement ends.

&
2
=

Displayed when the "S.IMPOSE" (super impose) function is selected.

@ RCL: Displayed when the displayed data is memory recall data. The display turns
off when the data is updated after measurement.

Display position: @
@

@

@

UNCAL display
Displayed when the following condition that destructs the peak level to be measured
because of the relation between the preset span and resolution exists. This "UNCAL" is
displayed only to the upper screen at dual mode and the latest data at suger impose
mode.

Resolution x Measurement point count - 1 {500) < Preset span

Message
In case of operation error, the analyzer displays the error message. |t also displays the
internal status of the analyzer.
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3.3 Reading the CRT Screen

Table 3-3 Internal 3tate Messages

Message

Description

AUTO function in progress

Executing the AUTO function to obtain the
optimum measurement conditions

@

PRINT-out in progress-

Outputting data to the internal prinier.

@ PLOT-out in progress Executing direct plotiing.

@ peak-lambda search in progress- Detecting peak wavelength by power monitor
display

® read data from FD in progress— Reading data frem the floppy disk.

© write data to FD in progress: Writing data onto the floppy disk.

@ disk formatting in progress-— Formatting the floppy disk.

Table 3-4  Alarm Messages (1/2)
Message Description

@& input data out of range!! The input data exceeds the given range.

@ AUTO function failed!! egal input signal level caused illegal
operation of the AUTOC function.

@ super-impose cannot executs!! Pregsed the S.IMPOSE key when the
measurement conditions on the upper and
lower parts of the screen were different.

> condition cannot change at 3D ONII Tried to change the measurement conditions
when 3-dimensional display is ON.

@ no REF or MEAST datall Tried to execute the LOSS/TRANS function
without the REF memory or MEAS1T memory.

3 different condition at REF < > MEASH Tried to execute the LOSS/TRANS function
between data of different measurement
conditions.

@ no plotter!! The plotter is not connected, or the plotter
address is other than LISTEN ONLY,

@ no printer paperi! The COPY key was pressed when the printer
paper was not set.

® printer head up! The COPY key was pressed with the printer
head up.

@ iiegal Alevel data inpuil! Data exceeding the allowable range is set as
internal calibration data.

® media not in drive!! No disk is in the drive.
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3.3 Reading the CRT Screen

Table 3-4 Alarm Messages (2/2)

Message Description
B unformatted disk!! Not formatied, or used disk of different format.
@ disk fullt) The disk accommodates files to its capacity,
and cannot make new files.
{(Maximum files in a disk: 111/191)
@ illegal file name!l Set an illegal file name.
@ disk read errovll Data cannot be read normally from the disk.
@ disk write error!l Data cannet be written normally onto the disk,
@  disk formatting failed!! Disk was not formatted normally.
@ write protected!! The disk is write protected.

1_a
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3.4 Basic Operation Procedure

3.4 Basic Operation Procedure
The basic function of this analyzer is {o measure the spectrum of the light.
< How to measure a 1.3 um laser dicde >
Operation procedure
@ The center wavelength is set at 1.3 um.

CENTER
o

L] LT )

@ The analysis span is set at 20 nm.

SPAN
s

[ I

@  The REF LEVEL is set at —10 dBm,

REF LEVEL
i3

10T T e

(The LOG scale is set by setting the unit E:]dﬁm
The REF LEVEL specifies the display leve!l and has no effect on the measurement
data. Therefore, optimum display can be done after the measurement.)

@  The resolution is set at 0.1 nm.

RESOLUTION
f—

L1 B

(The maximum resolution is normally set to aliow resclution of any vibration mode when
measuring oplicai source of narrow specter, as in laser dicde.)

o T ¥ 4 Mt G700
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3.4 __Basic Qperation Procedure
®  The measurament is executed once {sweeping).

SINGLE

L]

The SINGLE LED lights, and measurement is executed. The measurement data is
swept and displayed from the start wavelength in sequence.
{The LED turns off when measurement ends.)

The above completes the basic measurement. Section 3.5 and after describes how to changs
the measurement conditions, display conditions, data output operation, etc., and the keys used.
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3.5__Selling the Measurement Conditions

3.5 Setting the Measurement Conditions

The FUNCTION key is basically used to set the measurement conditions.
There are roughly three kinds of measurement conditions, as follows.

@ Setling the wavelength (center wavelength, span, etc.)
@  Setting the level conditions (input sensitivity)
@  Other settings (resolution, sweep mode, etc.)

Keys shown in Table 3-5 are used for the above setting.

Table 3-5 Measurement Condition Setting ltems and Keys Used

Setting item Key for selection Keys enabied for changing the setting

@ Center wavelength _ Torak ] © e T e
g IPEAK ; CURSOR I { AUTO pm

Numneric keys, knob, arrow keys

@ Wavelength span = [53‘51;‘;”5; (08383 . 0.65 10 1.0

LR S SRS

Numeric keys, knob, arrow keys

9@ Start wavelength + 'Sjﬁ_\ﬁT_; Numeric keys, knob, arrow keys
@ Stop wavelength * {S:TEPE Numeric keys, knob, arrow keys

= o mmeq P mm J
©  Input sensitivity ;F’EAK‘: | CURSOR s I AU;O—:
. it

(Display level) AN B kit vl
Numeric keys, knob, arrow keys

Sy r=~—=—--- T FTmeee=
® Sweep mode SWEEP MODE | NORMAL 1 {_ ADAPTNEI

______ FoIIIIIN
PHISENST 1 | HISENS 2 |
L_PULBE 1 1 AjSWEEP n
M | | r—-=-===- i
@ Resolution RESOLUTION Pootnm i 0 02nm
o S ot b o — - —-—— =
| T | At l
b g5 nm i ' 10nm |
______ - —_——— s —
From e =1 P 1
Po20nm 1 b 50nm !
____ wk ——— e -
T e T ETY Orer &7
Averaging count AVG U T(OFF) 1 128 15 £10 1
| S, b b d hwed [ d
[t SR et S s |
P20 1 16O T 1100 |
| I L -——

Numeric keys, knob, arrow keys

[:] Panel key, {ij“ : Soft key
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3.6 Sefting the Display Conditions

3.6 Setling the Display Conditions

In addition to the normal single screen display, the analyzer also provided dual-screen,
superimpose, and 3-dimensional displays. The dispiay conditions can be set using the LEVEL
SCALE and the CONTROL keys.

Keys shown in Table 3-6 are used for the above setiing.

Table 3-6 Display Condition Setting items and Keys Used

Setting item Key for selection Keys enabled for changing the setiing
T N . pe-——- O P T
(L Display scale CLNLOG 1 1 16680 1| 1 SgBp |
b me o o — — [ T T W e ——— ol
____________ J.CIZITC
o2agBM 1t gBD Jl L 05 dB/D |
I 6.2dBD 1
Knob, arrow keys
@ Grid display [GAID
(ON/OFF) el
@ {)_uaE screen TBUAL
display b
@ Superimpose — e MPOS! o
perinp o
display ON/OFF b
iz H H -
® 3-dimensicnat +130 1 finc anGLE| foec miaLE |
display condition - -
setting IEEER YRR
HN LOCK }| ” ROLL U
@ 3-dimensional data +1301 {csrnext ] [oeter |
racall, deletion, L by pd
etc. | ctear || [TRECALL I
® Selection of power oo | T
monitor display Frmmm e .
@ Sele'ction.of power + :-;;w—e;;lgnwz Isearch&! I sat A I ! N-MAX } !INTERVAL!
maonitor display bommmm - !
conditions Numeric keys, knob, arrow keys

- l::] : Panel key, {::E : Soft key
[:I :Soft key (2nd level) D 1 Soft key (3rd level)
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3.7 Measurement and Data Quiput

3.7 Measurement and Data Output

Measurement is executed and data is output according to the measurement/display conditions
sel in 3.5 and 3.6.

The measurement is basically controlled by three keys on the MEASURE section for single
measurement, repeated measurement, and measurement stop.

The displayed data can be output onto the printer and plotter, using the keys on the DATA QUT
section.

Table 3-7 are the keys used for measurement and data output.

Table 3-7 Measurement and Data Output ltems and Keys Used

ftem Key lor selection/execution Keys enabled for changing the setting

{d Execution of single
measurement

SINGLE

& Execution of
repeated
measurement

@ Stop the sweeping p—

by
<
= 7l
O - [
M e} i

= — e
@ Designation of the { PRINTER 1 | PLOTTER | | CLOGK | | BUZZER |

output device be———- e o b Ittty -
& Execution of data CoPy

output
© Printer paper feed FEED
@ Setting the plotter - F o TR - Hp - Lprs )

g P + 1 PLOTIER | [ TYPE: AT | ITYPEA HPuLl lDATA. ALLI

output conditions

{ paTA: sxe.l ’PAPER ADVI | oot sive |

e ] =] O B B e
& Setting the printer DEVICE | + E@E{Eﬂ

cutput conditions

@ Setting the clock DEVICE | +1 GLOGK | {orore ] [vear ] fuonmi] [Toar |
L 4

| HOUR ] lmwur&l

@ Selting the buzzer | [Gevice ]« ! BUZZER | { BEEP | !WARNEN(_EI ! QUIET |
1S 4

* [:j : Panel key, E:::;: : Soft key
[ ] sSoftkey (2nd tevety [___]| : Soit key (3rd level)
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3.8 Analyzing the Measured Data

3.8 Analyzing the Measured Data

Data analysis can be executed using the cursor, half-width operation, nermalization functions,
elc. Table 3-8 shows the keys used for measuremeant data analysis.

Table 3-8 Measurement Data Analysis ltems and Keys Used

ltem Kay for selection/execution Keys enabled for changing the setting
®  Selection of cursor Cicries } [ AvoDE ] [ FOWER ] Do pEAK]
display mode Eomme- Sty 4 b iaieialeiale -
@ Al cursor ONJOFF | To00enm ovvore
D 2122012 ol [a ][] | ieree ma o]
selection ON/OFF : Fomoo- dobmmmeeee N
and cursor Knob, arrow keys
movement
@ Ha!f"WIdth SPECTRAL WIDTH :—-1;1: _-_X(_]'B_-: :‘;‘if\-;lgq: Irf;N_V%CU_P_E—} {;;}:-E;i\h;lg"}
operation R dobmemd b iy -
execution/
selection of
operation type
® Setting of haif- I SPECTRAL WIDTH [ + | parameter | Numeric keys
width operation "“"K““"
- - .
pararmneter " / ’ (RMS)
© Standardization in } Pk NORM 1 1 MEM NORM | | LOSS | |TRANS
peak value and CoIiI o IIIIIIT T e
loss / transparence ISAV REF | | SAV MEAST }
characteristicsin y | TTTTTT ommmmes
paak value
& Curve fit ¢ CURVE FIT 1
b e o e o o
@ Luminosity offsst | DOMINANT |
dispiay Fom—mm N
{This function is not
provided in Q8383)
©@ Operation execution +1OAMP E?\E—FI;S}J ] { NF folal) 1
/ setection of it Eommmee -
______ 3 e
operation method {FI'T MEM-3 1 1 SPEDIV |
for optical amplifier o
gain / noise figure
@ Setting the gain / - TS I ety " X
ADVMANGE | + 1OAMP I + 1 parameter N
L= umeric keys
Seting o gain /| [Fiice | (5] - Farca y
operation +l SPAN"Q / i SPAN-B l / i K |
parameter f|Fiver a7 Tein Loss | 1] pow Loss |
{

* l:] : Panel key, r

I ﬁ_j:  Soft key

S

l:_____] :Soft key {(2nd level)

3—1h
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3.9 Measurement Data Memory

3.9 Measurement Data Memory

This analyzer is equipped with the measurement condition/data memory function, which allows
use of internal backup RAM or internal floppy disk drive.
Table 3-9 shows the keys used for the measurement data memory.

Tabie 3-8 Measurement Data Memory ltems and Keys Used

ftem Key for selection/execution Keys enabled for changing the setting
@ ?“iaﬁziﬁokn of the i FLOPPY | i+ | tomat | {200 720 1, H I exeoute |f ![ SHD (1.2 M) !]
Oppy aisx ) T TTTTT }

oot

@ Memory/Floppy DEVICE | + i?c;?;\; : OMN/CFF
MemoryFloppy | [oewice] + [riceey

& File directory DEVICE | + a;f(;p;; i DIR
display | T hmee-- :

@ Flolppy dlisbk l +: [ FLOPPY 1 +| valime |l <= I [ = | || DEL GHR ]] H s sp ﬂ [lcur e
volume label | =/ t----- i i i

seting ]

Knob, arrow keys, numeric keys

® Saving { SAV REF | ISAV—I\;E_ATSH  SAY MF_A_S:El
measuremeant data :_'_'____L_1 --------------
in the memory  SAV MEAS3 |
{(REF, 1t0 3)
©® Recaling [Feont | TRGE T [RGCiERsT | [ROL RS |
i_ & | | C _: |L 521

measurement datg § —m™™ | Fommmed ke oo b e

from the memory {%C_)L_f\fE_A_Si i
(REF, 110 3)

@ Saving SAVE Hs:a\_f meas | I save | | oeLere | [aecoven
measuremernt _ﬂ ————— I I I l l l
data/conditions I 5av panai i
from the memory/
floppy disk

® Recalling RECALL |+ 1 D il meas &/ RECALL
measurement | TTommmT S
data/conditions i t ol panel | k
from the memory/
floppy disk

©  Setiing the SAVE |+ 1 sav meas | / =t 1 Teir

= sav mey “ {No) $oNoy | oLR UNE
o mao! [ BT G o] o]
file name | sav panel |

. —ENTER l Knob, ar keys, n ic k
(When Savir}g} + L--—-—--—-..-—! fOW Keys umeric xeys
E: : Panel key, {::jj : Soft key
[ 1 :Softkey (2nd tevel) [___| - Soft key (3rd level)
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4. PANEL OPERATION

4.

PANEL OPERATION

This chapter describes the panel key operation along the functions of the analyzer.

4.2

4.3

4.4

4.5

4.6

4.7

4.8
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4.1 FUNCTION Section

4.1 FUNCTION Section

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

{1) CENTER keay : Specifies the cenier wavelength.

{2) SPAN key : Specifies the wavelength span, as weli as the start or stop
wavelength.

(3}  REFLEVELkey : Specifies the level axis display range.

{(4)  LEVEL SCALE key :  Selects and specifies the vertical axis scale (LINLOG).

{6)  AUTO key © Used to set the optimum measurement conditions automatically,
(8) AVQE key . Specifies the averaging count.

(7)  SWEEP MODE key:  Selects the sweep mode (5 types according to the combination of
the maximum measurement sensitivity and measurement speed)
according to the type of the signal to be measured.

(8) RESOLUTION key : Specifies the wavelength resolution.

41.1 CENTER key

The GENTER key is used to specify the center wavelength. Setting is done using the numetic
keys, knch, arrow keys, and soft keys. Press the CENTER key, and the following message
appears on the bottern of the CRT, to inform the current setting value.

CENTER: X200 m
The soft key menu is then as shown below.

Soft key menu

[CENTER]

PEAK CURSOR AUTO PKC

Details of the soft key menu

IO PEAK

Sets the wavelength of the peak leve! obtained by the auto-peak search function as the
center wavelength.
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4.1 FUNCTION Section

@ CURSOR
The wavelength indicated by the X cursor is set as the center wavelength.
When two X cursors are displayed, the wavelength at the intermediate position of the two
cursors is set as the center wavelength. In case the X cursor is off, this key is disabled.

@  AUTO PKC
This key sets the APC (auto-peak center) function that automatically sets the measured
peak wavelength as the center wavelength and remeasures wavelength. The APC
function turns on and off each time this key is pressed. "APC" is displayed on the lower
right part of the screen while the APC function is on.
While this function is selected, measurement is done two times for a single measurement,
{(When the center wavelength has varied.)

< <APC {Aute Peak Center) function > >

Automaticaily sets the measured peak wavelength as the center wavelength, and measures
the wavelength again. Operates if the peak wavelength is shifted for more than about /10D
of the preset span against the center wavelength.

xample : When the S8PAN is 100 nm and the center wavelength is 1.3 um, operates if the
peak wavelength falls out of the 1.298 to 1.301 wm range.

This function operates only when under the spectrum mode. (When both the upper and fower
screens in dual display are both active (other than under the power monitor display), the peak-
search wavelength is set in the lower screen and the center wavelength on the upper screen,
before measurement starts.

in other cases, the measured peak wavelength is set as the center wavelength, and
measurement and display are done again.

The APC function does not work under the following conditions:

1. When the LOSS or TRANS mode is on.

2. When itis under the 3-dimensional display mode.

4-3 Miet f/G7
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4.1 FUNCTION Section

Functions of keys and knobs

@ Numeric keys
Clears the current setting and displays the eniered figures as input.
The unit key {zm, nm) must be pressed to set the input figures.
Measurement can be done within the range of 0.35 to 1.75 xm (Q8383 : 0.55 to 1.75.m),
with effective figures to the 0.001 nm position. {The scale can display only up to the
0.1nm digit.)
The entered figures can be canceled by pressing the CENTER key and entering a fresh
numeral, or by erasing the previously entered figure by the BACK SPACE key.

@  Knob

The setling value increases by lumning the knob the clockwise (CW) direction, while it
decreases by turning it to the counter clockwise (CCW) direction.

The increment/decrement step is approximately 1/100 of the currently set span.

@  Arrow keys

The setting value increases by the key. and decreases by the key.
The increment/decrement steps is approximately 1/500 of the currently set span.

4.1.2  SPAN key

This key is used to set the analysis wavelength span and the start/stop wavelengths.
Setting can be done using the numeric keys, knob, arrow keys, and the soft keys.
Press the SPAN key, and the current setling is displayed on the lower part of the CRT as
follows.
SPAN: XXX X nim
The following soft key menu appears.

Soft key menu

[SPAN]
STGP AX-5PAN 103510 1.0 |09101.75 |FULL
Note @ Inthe case of the Q8383, the range of 0.55 to 1.0 is displayed instead of 0.35 to 1.0

above.
Details of the soft key menu

T SPAN
Used to set the span. (This key is selected when the SPAN key is pressed.) Press this
key and enter the desired setling through the numeric keys, knob, or arrow keys to
change the setling.
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4.1 FUNCTION Section

@

®

START
Used to set the start wavelength. Press this key, and enter the desired setting through
the numeric keys, knob, or arrow keys.

STOR
Used to set the stop wavelength. Press this key, and enter the desired setting through
the numeric keys, knob, or arrow kays,

AA—=SPAN

Used to set the area sandwiched by two X cursors as the span. The center wavelength
alsc changes by pressing this key. This key does not function when the X cursor is off or
when there is a single X cursor.

035t 1.0 0r 05510 1.0

Used to set the maximum span (0.35 zm to 1.0 zm in Q8381A, 0.55 m to 1.0 zm in
28383) of tha short wavelength range.

The center wavelength also changes by pressing this key.

0810175
Used to set the maximum span (0.9 pm to 1.75 um) of the long wavelength range.
The center wavelength also changes by pressing this key.

FULL

Used to set the maximum span (0.35 xm to 1.75 gm in Q8381A, 0.55 um to 1.75 um in
(28383).

The center wavelength also changes by pressing this key.

Functions of keys and knobs

@ Knob, arrow keys

The setling value increases by turning the knob the clockwise (CW) direction or by
pressing the key, while it decreases by turning the knob to the counter clockwise
(CCW) direction or by

The increment/decrement step is 1 - 2 - 5,

The maximum span to be set is 1400 nm (1200nm in (8383) and the minimum span is

G rum,

Numeric keys

Clears the current setting and displays the figures as entered. The unit key (um, nm)
must be pressed to set the input figures.

Setting can be done within the range of 1 to 1400 nm (1200 nm in Q8383) and 0 nm, with
offective figures o the 0.1 nm position.

The entered figures can be canceled by pressing the SPAN key and entering a fresh
numeral. Newly entered figures can be erased by the BACK SPACE key.
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4.1 FUNCTION Section

4.1.3 REF LEVEL key

This key is used to set the display range of the level axis, to allow optimum dispiay level of the
signal to be measured. Setting is done using the numeric keys, knob, arrow keys, and soft
keys.

Press the REF Key, and the current setting is displayed on the lower part of the CRT as follows.

REF LEVEL: XX.XdBm (LOG display)
REF LEVEL: XX)XW  (LIN display)

The following soft key menu is displayed.

Soft key menu

[REF LEVEL]

PEAK CURSOR MAX HOLD {AUTC

Detalls of the soft key menu

@ PEAK
Sets the REF LEVEL value so that the peak level obtained by the auto peak search __
function is approximately 85% on the display. - [

@ CURSOR
Sets the position of the Y cursor as the REF LEVEL. (When there is a singie Y cursor.)
When there are two Y cursors, the position of the upper cursor is set as the REF LEVEL,
while the position of the lower cursor is set as the lowest level. (When LOG display is
selected. the level scale is autcmatically changed according to the difference of level
between the two cursors, to decide the lowest level by the REF LEVEL and LEVEL
SCALE.)
The initial value is automatically set as the lowest level when the setting of the REF
LEVEL, LEVEL SCALE is changed. (The value decided by the relation between the REF
LEVEL and the LEVEL SCALE when LOG display is selected, and 0 when LIN display is
selected.)

@ AUTO
Used to set the mode (REF AUTO mode) that automatically changes the REF LEVEL so
that the spectrum data displays its optimum value.
The REF AUTO mode tumns on/off each time this key is pressed. (AUTO is inversed
when on, with auxiliary display "RAU" on the upper right part of the dispay.)
This function works after each sweep. (This function automatically performs the above @
PEAK internally.)
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4.1 FUNCTION Section

@  MAX HOLD
The spectrurn data being measured now is compared with the spectrum data had been
measured and the data which the ievel is larger is displayed.
The MAX HOLD mode turns on/off each fime this key is pressed. (MAX HOLD is
inversed when on, with "MAX HOLD" on the upper left part of the display.)

Functions of keys and knobs

@ Knob
The setting value increases by tumning the knob to the clockwise (CW) direction, and
decreases by turning it to the counter clockwise (CCW) direction.

The increment/decrement step is 1/2 (0.5 DIV) the level scale (LOG display) or 1-2-5 step
{LiN display).

@  Numeric keys
Clears the current setting and displays the figures as entered. The unit key {dBm, mWw,
uW, nW) must be pressad to set the entered figures.
When dBm unit key is pressed, the LOG scale is set; the LIN scale is set in ather cases.
the entered figures can be canceled by pressing the REF LEVEL key and ertering a
fresh numeral. The previously entered figure can be erased by the BACK SPACE key.
The selling range is ~90 dBm to 20 dBm (LOG), 0.001 nW to 100 mW {LIN).

@ Arrow keys
Used to change the displayed REF LEVEL. (Effective when operation processing is
applied 1o the raw measurement dala: for peak normalization. LOSS/TRANS, luminosity
offset display)
The setting value increases by the key, and decreases by the key.
The increment/decrement step is 1/2 (0.5 DIV) the level scale (LOG display) and 1-2-5
step (LIN dispiay}.
When the REF LEVEL is changed by the knob or the numeric keys, the displayed REF
LEVEL set through this key will be reset.

CAUTION

The input sensitivity is automatically switched in this analyzer. Therefore, the REF LEVEL
setling is done only to set the display range of the level axis.
{Inappropriate REF LEVEL for sweep will not affect the measurement data.)
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4.1 FUNCTION Section

4.1.4 LEVEL SCALE key

This key is used to select the vertical axis scale (LIN/LOG) and to set the LOG scale. Setiing is
done by the numeric keys, knob, arrow keys, and soft keys.
The CRT displays the current setting by pressing the LEVEL SCALE key as follows.

LEVEL SCALE: XdB/DIV  (LOG display)
LEVEL SCALE: LIN (LIN display)

The following soft key menu is displayed.

Soft key menu

[LEVEL SCALE]

115 dB/D 2 dBmDh 1dB/D 05dB/0  |0.2dB/D

Details of the soft key menu

@ LN LOG
Used to select the LIN or LOG display scale.
The display scale switches between LIN and LOG each time this key is pressed.

2  10dB/D, 5 dB/D, 2 dB/D, 1 dB/D, 0.5 dB/MD, 0.2 dB/D
Sels the LOG scale, and selects the division from 10, 5, 2, 1, 0.5, 0.2 dB/DIV,
The grid scale is 8 when 15 dB/D is selected, and 1 in other cases.

Functions of keys and knobs

@ Knob, arrow keys
Switches the scale when LOG scale is selected (6 choices frem 10 dB/D to 0.2 dB/D).
The setting value increases by turning the knob to the clockwise (CW) direction or by
pressing the key, while it decreases by turning the knob to the counter clockwise
({CCW) direction or by pressing the key.

@  Numeric keys
Clears the current setting and displays the figures as entered. The unit key (dB/DIV)
must be pressed (¢ set the input figures.
In case the input scale is other than the above six, the nearest scale is selected.
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4.1.5 AUTO key

Used to autornatically set the optimum measurement conditions of wavelength, level, efc.
according to the input signal. Effective especially tor measurement when the wavelength and
level are unknown.

"AUTO function in progress ... " is displayed while this function is being executed, and goses out
when the optimum conditions are set.

The soft key menu changes as follows by pressing the AUTO key, and the automatic optimum
condition setting function is executed through the soft key.

i

Soft key menu

[AUTO]
FULL 0351010 10810175 ABORT
Note : Inthe case of the Q8383, the range of 0.55 t0 1.0 is displayed instead of 0.35 to 1.0

above,
Details of the soft key menu

@ FULL
Used to set the wavelength and leve! by searching for the optimum conditions in the
entire wavelength range (0.35 pm to 1.75 zm in Q8381A, 0.55 xm to 1.75 m in Q8383).
When this key is pressed, the optimum conditions are searched for in both the short
wavelength range and long wave range, so the processing to set the optimum conditions
takes more time than when keys of @ or @ is used.

@ 035t 1.00r0.55t0 1.0
Searches the optimum conditions within the short wavelength range {0.36 um to 1.0 wm
in G8381A, 0.55 pm to 1.0 xm in Q8383), and sets the wavelength and level.

@ 08t01.75 _
Searches the optimum conditions within the long wavelength range (0.9 zm to 1.75 2m),
and sets the wavelength and level.

(Note) The soft key is inversed when keys of @ , @ , @ are pressed, and returns to normal
display as soon as the AUTO function is completed.
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@  ABORT
Used to stop the AUTO function in midstream.

< < Notes when using the AUTO functicn > >

® The AUTO function may not operate normally, when the power level of the light to be
measured is less than —40 dBm.

® Execution of the AUTO function can be canceled in midstream by pressing the "ABORT"®
soft key. All other keys are disabled.

4.1.6 AVG key

This key is used to set the count of averaging to measure signals of low power level stably.
Setting can be done through the numeric keys, knob, arrow keys, and soft keys. ‘
Press the AVG key, and the current setiing appears on the lower part of the CRT as foliows.

AVG: XXX
The following soft key menu appears.

Soft key menu

[AVGE]

1 (OFF) 2 5 10 20 50 100

Details of the soft key menu

® 1(0FF), 2, 5,10, 20, 50, 100
Used to set the averaging count at 1 (OFF), 2, 5, 10, 20, 50, 100.

Functions of keys and knobs

©  Knob, arrow keys
The setting value increases by turning the knob to the clockwise (CW) direction or by
pressing the key, while it decreases by turning the knob to the counter clockwise

(CCW) direction or by pressing the key. The increment/decrement stepis 1-2 -5
(1,2, 5,10, 20....). The minimum value is 1 while the maximum is 1024.
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Numeric keys

The setting range is 1 1o 1024,

Clears the current setting and displays the figures as entered. The ENTER key must be
pressed to set the input figures.

The entered figures can be canceled by pressing the AVG key and entering a fresh
numeral, Newly entered figures can be erased by the BACK SPACE key.

4.1.7 SWEEP MODE key

This analyzer provides five sweep modes as follows, to aliow measurement of various lights.
The measurement time and minimum measurement level (sensitivity) differs in each sweep
mode, and the optimum mode is t¢ be selected for each type of light to be measured.

Table 4-1 shows the sweep modes and the functions.

The following soft key menu appears by pressing this key.

Soft key menu

[SWEEP MODE]

ADAPTIVE | HI-SENS 1 [ HLSENS 2 | PULSE Gate Time | Ai—-aweee

Functions of the soft key menu

@

NORMAL
Selected to measure relatively high level signal in high speed.

ADAPTIVE

Selected when the measurement requires both high speed and high sensitivity.

Also selected when the measurement is done synchronizing with external signals as the
pulse emission staius signal.

* Always select this mode when using the GATED MEAS INPUT terminal. Other modes
do not allow synchronous measurement with external signals. ’

HI-SENS 1
Selected for stable measurement with sensitivity of approximately — 80 dBm.
A gingle sweep time is 60 to 70 seconds (Q8383:Approx. 30 sec) under this mode. (AVG

1)

HI-SENS 2

Selected when sensitivity of about -85 dBm is required.

A single sweep time is approximately 400 seconds ((i8383:Approx. 60 sec) under this
mode. (AVG 1)
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©

PULSE

Selected when measuring pulse emission spectrum without using external synchronization
signal. {The measurement sensitivity is approximately —50 dBm under this mode.)

When this pulse measurement mode is set, the internal measurement system is switched
s0 that the maximum level signals input within the time specified by "® Gate Time" aione
are accepted as effective measurement data. The time required for measurement in a
singie sweep under this mode is the gate time X measurement points (501). (This time
plus the time to rotate the diffraction grating is the sweep time.)

Gate Time

Sets the gate time for measurement of a single point when under the pulse measurement
mode &,

The setting range is 0.001 to 10 seconds. (In 0.001 sec step.)

Set a value exceeding the emission pulse period to allow exact measurement.

Press this key to display the current gate time. If necessary, use the numeric keys, arrow
keys, knob, 10 change the setting, and press the "ENTER" key {0 establish the setting.
The value of the knob and arrow keys changes in 1-2-5 step.

AX—SWEEP

lised to sweep {partial sweep) the area sandwiched by two X cursors.
switches between partial sweep mode and all-sweep mode each time this key is pressed.
(The number of measurement points in the partial sweep mode changes according to the

The inverse

width of the area.)
The partial sweep mode is automatically reset when either X cursor turns off, or when the
center wavelength or span is changed.

Table 4-1 Sweep Modes and Thew Functions

Swesp mode

Measurernani fime

Maximum sensitivity

Main applications

NORMAL Short Approx. —60 dBm High-speed measuremaent of relatively
(=1 sec) (DC-AMP) high power level signals as the laser
diode signals.
ADAPTIVE Normal Approx. —70 dBm Measurement of signals requiring both
{8 1o 10 sec) {(DC-AMP) measurement speed and sensitivity.
Measurement of pulse light {flashing
light) by external synchronization signal
{GATED MEAS INPUT).
HI-SENS 1 Leng G8381A; Stable measurement of low level
{(38381A:80 sac) | Approx. —80 dBm signals.
(Q28383:30 sec) (28383;
Approx. —88 dBm
HI-SENS 2 Longest Q838tA: Measurement of low level signals in
{QAB381A:400 sec)| Approx. —85 dBm wide dynamic range.
((8383:60 sec) (18383:
Approx. —92 dBm
PULSE Gate Time Approx. 50 dBm Measurement of puise lights (without
X 501 using external synchronization signals)

4--12
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4.1.8 RESOLUTION key

This key sets the wavelength resolution.

The resoclution can be selected from the 8 choices of 0.1 nm, 0.2 nm, 0.5 nm, 1.0 nm, 2.0 nm,
5.0 . The shit width in the spectrograph is changed according 1o each choice.

Seting is done through the numeric keys, knob, arrow keys, or the soft keys. (The current
resotution is constantly displayed on the upper right part of the CRT.} Set the optimum
resolution according for the selected sweep width. As the number of measurement points is 501
poinis, it is recommended to set the resolution R so that the following expression is satisfied. (if
the following expression is not satisfied, "UNCAL" will appear on the upper left part of the CRT.}

SPAN [nm}
500

When it does not satisfy the above expression, measurement may not be able to be done with
the normal peak level. (As the internal resolution setting has roughly up to 20% error, set the
span so that this error will not affect the above expression.)

Press the RESOLUTION key, and the current setting appears on the lower part of the CRT as
shown below. '

RES  XXnm
The following soft key menu appears.

Soft key menu

[RESOLUTION]

0.1 am 0.2 nm 0.5 nm 1.0 nm 2.8 nm 5.0 nm

Details of the soft key menu

@  G.inm, 6.2 nm, 0.5 nm, 1.0 nm, 2.0 nm, 5.0 nm
Sets the wavelength resolution at 0.1 nm, 0.2 nm, 0.5 arm, 1.0 nm, 2.0 nm, 5.0 nm
respectively.
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Functions of keys and knobs

®

Numeric keys

Clears the current seiting and displays the figures as entered. The unit key {nm} must be
pressed to set the input figures.

If values other than the above 6 choices are input, the nearest value will be set.

Knob and arrow keys
The setling value wncreases by turning the knob to the clockwise (CW) direction or by
pressing the key, while it decreases by turning the knob to the counter clockwise
(COW) direction or by pressing the key. The six values appear in ascending or
descending sequence.

{Note 1} This analyzer uses the input optical fiber in place of the incident slit. Therefore,
the core diameter of the optical fiber restricts the maximum resolution that allows
measurement. {Table 3-1 in Section 3.1 shows a typical relation between the
optical fiber and maximum resolution.)

(Note 2) When measuring light with wide spectrum width as the LED, the measurement
tevel changes according to the setting of the resolution. (When the resolution is
1 nm fo 2 nm, the measurement level becomes 3 dB higher.) Therefore, set the
maximum resolution at 5 nm regardless of the span, when high S/N
measurement ig to be done.
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4.2 CURSOR Section

This section controls the cursor for measurement data analysis. The section consists of the
rotary knob and cursor ON/OFF keys.

4.2.1  Cursor control

The "CURSOR ON/OFF" key that controls the on/off of afl the cursors and sets the cursor

display mode, and four keys (A1, A2, L1, L2} that individually selects the four cursors are
provided.

The following scft key menu appears and the cursor display mode is selected, by pressing the
ON/OFF key.

Soft key menu

[CURSOR]

AMODE 2ND PEAK | POWER p-P LEFT PK | RIGHT PK

Details of the soft keys

The cursor data is displayed in the dedicated area at the upper right part of the CRT.
The display mode is selected by keys of @ to &.

@  NORMAL
Selects the NORMAL display mode. The data display format is as follows.

AT L O It Displays X cursor 1 wavelength, tevel
AR 12 oo Displays X cursor 2 wavelength, level
11 Y Displays Y cursor 1, 2 level

@ A MODE

Selects the A MODE display mode. The data display format is as follows.

Al A Ralat b Dispiays X cursor 1 wavelength, level
AA AN I Dispiays wavelength difference , lavel difference between
11 A\ P Xcursors 1, 2
Y-—-- Displays Y cursor 1 level, level difference between Y
cursor 1, 2
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&)
o

®

2ND PEAK

Selects the 2ND PEAK display mode. The data display format is as follows. The X
cursor 1 autornatically moves fc the maximum peak and the X cursor 2 to the secondary
peak by pressing this key.

At £ I el Displays ithe peak wavelength, level
LA A T Displays wavelength difference, level difference between
peak and 2nd peak

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

At T Displays X cursor 1 wavelength
- A2 D) I Displays X cursor wavelength and total level of X cursors
i, 2

Selects the p-p display mode. The data display format is as follows. The X cursor 1
autornatically moves to the wavelength of the maximum data and the X cursor 2 lo the
wavelength of the minimum data.

A 11 |TTTmmes Displays wavelength and level of X cursor 1
io 19 [T Displays wavelength and level of X cursor 2
A PP |- Displays wavelength difference, level difference between

X cursor 1 and X cursor 2

LEFT PK

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

The key is disabled when X cursor 1 is off or when there is no peak at the left.

When Y cursor 2 is also displayed, peaks that exceed the level of Y cursor 2 alone are
considered.

RIGHT PK

Moves X cursor 1 irom the current position to the peak position at the right side.

The key is disabled when X cursor 1 is off or when there is no peak at the right.

When Y cursor 2 is also displayed, peaks that exceesd the level of Y cursor 2 alone are
considered.

Functions of each key

@

ON/OFF key

This key is used to controf the display of ail the cursors,

Press this key when the cursor is ON, and all the cursors turn off,

Press this key when the cursor is OFF, and the following occurs, according to the
previous status.
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(a)

@

When any of the A1, 42, L1, L2 keys are pressed to move the cursor, and the
measurement conditions as the center, span, REF level, etc. do not change;

—  The previous cursor position information is mainiained.
(The cursor is still not displayed, but can alse be displayed by pressing the A1, A2,
L1, L2 keys, as desired.)

Other cases
— The A1 LED Hghts, and the X cursor 1 is displayed on the peak wavelength position.

{Note)  When the curser display mode "2nd peak" is selected, X cursor 1 is
automatically displayed and set at the peak wavelength position and X cursor 2
at the second peak wavelength position, regardless of the previous status.

A1, A2, L1, L2 keys

The A1, A2, L1, L2 keys are for X cursor 1, 2, Y cursor 1, 2, respeciively.

When the cursor is not dispiayed and the keys are pressed the corresponding LED lights,
the cursor is displayed, and the cursor will become mobile by the knob and arrow keys.
When the keys are pressed while the cursor is displayed and the LED is off, the LED is
on, and the cursor will become mobile by the knob and arrow keys.

When the keys are pressed while the LED is on, the corresponding cursor turns off.
When the FUNCTION section, DISPLAY section, keys are pressed, three previously
lighted LED turmns off.

4.2.2 Rotary knob

Used 1o change the setling and fo move the cursar. The CW {clockwise) direction increases the
setting while the CCW (counter clockwise) direction decreases the setting.
The knob will be eftective to move the cursor while the A1, 42, L1, or L2 key is on.
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4.3 DATA Section

This section is structured by numeric keys (keys that represent numerals and units) and arrow
keys used to change the setting, and the LABEL key used to change the single line comment
{label}.

4.3.1  Numeric keys, arrow keys
{1)  Numeric keys

Used to change the setting by direct input.

0" to "8" ten-keys, ".", " " keys, as well as input value terminator keys
(4 ypes : g, o BV ABIDIV Y o the BACK SPACE key that erases

the character input immediately before are provided,

(2)  Arrow keys

Used to change the setting according to the specified step, and to move the cursor.
The key increases the setting, while the key decreases the setling.

When A1, A2, L1 or L2 LED is on, the keys will be available for moving the cursor.

4.3.2 Setling the label

Cne line (max. 48 optional characters) of label data can be input to set comments to the
measurement data.

The label display area is fixed to the top of the CRT screen. The foliowing is the initial setting.

** ADVANTEST (QB381A Optical Spectrum Analyzer #*%

Note @ In the case of the Q8383, the product (instrument}) name "(Q8383" is displayed
instead of "Q8381A" above.

Press the LABEL key, and a list of characters that can be used for the setting (character menu)
appears on the lower right part of the CRT. The current label data is displayed on the lower feft
part of the CRT.
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Character menu display
ABCDEPGHI JKLMNOPQRSTUVWZXRYZ
abcecdefghiijklmnopgrsituvwsxyaz
0123456789, , "' ()] ]1<2>-+4=
/}i"('w-!"’!(,#&;%‘&*?{}Q‘ﬁ}’ﬁﬂfz&AZf

The soft keys, knob, arrow keys, and numeric keys are used to change the label data.
The label setting mode is ended by pressing the LABEL key again, or by updating the labe! data
pressing the ENTER key.

By resetling the label setting mode, the soft key menu returns to the previous display.

Soft key menu

ILABEL]

o - DEL CHR |INS 8P CLR LINE [ENTER UNDO

Details of the soft key menu

@

@

<

Moves the cursor within the label input buffer one position to the left.

—

Maves the cursor within the label input buffer one position to the right.

DEL CHR
Celetes the character within the label input buffer at position of the cursor.

INS 3P
Inserts a single space at the position of the cursor in the label input buffer. The data at
the right side of the cursor position shifts one character 1o the right.

CLR LINE
Erases all the data in the label input buffer.

ENTER

Used to set the character at the cursor position in the character menu, at the cursor
position within the label data.

UNDO
Recovers the label data set before the LABEL key was pressed. Effective when wrong
setting was done.
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Functions of the keys

(&)

Knab

Moves the cursor within the character menu to the left and right to select the character to
be input . The cursor moves to the right by turning the knob CW (clockwise) and 1o the
left by turning it CCW (counter clockwise).

Arrow keys
Moves the cursor within the character menu up and down, to sefect the character to be

input.
The key moves the cursor up, while the key moves it down.

BACK SPACE key
Used tc erase 1 character immediately before the cursor in the label data.

0o 9 keys, . key, — key
Sets the data specified by the key input at the cursor position in the label data.

ENTER key

Sets the data in the labe! input buffer as the label data.

By pressing this key, the label input mode is reset, and the character menu, label input
buffer both goes out.
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4.4 MEASURE Section
This section is structured by the following 3 keys that controls execution of the measurement.
4.4.1  SINGLE key

Used to execute a single measurement.

The LED on this key lights while measurement is performed, and turns off as soon as the
measuremant ends.

When this key s pressed duwing measurement (while the LED is on), the currently executed
measurement is canceled, and a new measurement is executed.

4.4.2 REPEAT key

Used to repeat execution of the measurement.

When this mode is selected, the LED is on till the SINGLE key or STOP key is pressed.

When this key is pressed during measurement (while the LED is on), the currently executed
measurement is canceled, and a new measurement is executed.

443 STOP key

Used fo stop the measurement.
By pressing this key, the measurement stops immediately, and the SINGLE or REPEAT LED

turns off. :
When measurement is stopped by this key, then the displayed analysis data is maintained as is.

4o 21 Oct 8/93




(83814/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.5 DISPLAY Section

4.5 DISPLAY Section

This section is struciured by the following 6 keys to perform display format setting, measurement
data analysis, and data memory processing.

(1)  CONTROL key : Sets the display mode of the measurement data.

(2) SAVE key : Saves the measurement data or panel setting into the internal
memory or floppy disk.

{3) RECALL key : Reads the saved measurement data or panel setting.

{4) NORMALIZE key
LOSS/TRANS . Performs normalization of the measurement data, to analyze the
loss characteristics and transparency, etc.

(5) SPECTRAL WIDTH key :  Operates and displays the spectral width.

{6) ADVANCE key : Performs advanced level waveform analysis.
4.5.1 CONTROL key

Used to set the display mode (dual screen, superimpose, 3-dimensional, etc.) of the
measurement data.

The following soft key menu appears by pressing the CONTROL key. The display mode is set
through the soft keys.

Soft key menu

[CONTROL]

DUAL 8. IMPOSE 13D

act. U&L  xcng UL

Details of the soft key menu

O DUAL
Used to divide the data to be displayed on two upper/lower screens.
By pressing this key, the currently displayed data is displayed on both the upper and
lower screens. The upper screen is updated when the next measurement ends, but the
lower screen is fixed. (The double updating mode can also be set by the & "act. U&L"
soft key.) When under the dual screen display mode, change of the measurement
conditions, cursor processing, etc. are all effective against the upper screen only. When
the key is pressed while under the dual screen display mode, it returns to the single
screen display mode, displaying the upper screen only.
Soift keys of & and © are effective only when under the dual screen dispiay mode.
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The dual screen display mode turns on and off each time this key is pressed, switching

the "DUAL" display between inverse and normal display.
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Fig. 4-1  Example of Dual Screen Display

@  S.IMPOSE
Controls the superimpose mode.

When this key is pressed under normal mode, the current measurement data is stored on
the CRT as the background data, and is displayed along with the new measurement data.
When this key is pressed under dual screen display mode, the lower screen becomes the
background data, while the upper screen is repiaced by the new data.
measurement conditions except the REF LEVEL are the same in the upper and iower

scresn.)

{Only when the

This mode is automatically reset by changing the measurement conditions {X axis

conditions as center wavelength, span, etc.),

The superimpose mode turns on and off each time this key is pressed, swiiching the

"SIMPOSE" disptay between inverse and normal display.

A_ D0

[ PN T YN




(83814/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.5

DISPLAY Section
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Fig. 4-2  Example of Superimpose Display

@ 3D
Turns on/off the 3-dimensional display mede, and sets the display conditions.
The following soft key menu appears by pressing this key.
3-dimensional dispfay function

(@) Max. display data: 16 (stored in the internal memory)

{by Display angle : —~75° to +75° (Settable per step {15°))

{£} Other functions : Cursor display, data recall function, etc.

Soft menu display

[3D{(N)]
INC ANGLE | DEC ANGLE | CSR NEXT | DELETE i more prev menu
A 04 ~ i
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Details of the soft key menu

-1

3D ON/OFF

Turns on/off the 3-dimensional display mode. The mode switches between the 3-
dimensicnal display mode and the normal mode each time this key is pressed.

When the mode is turned off, the 3-dimensional data displayed immediately before is
stored in the internal memory, and the newest measurement data is displayed under
normal mode.

When the 3-dimensional dispiay is on, the display conditions are displayed with the
following format on the soft key menu,

{frxx, Cre, D:in}
xx 1 Display angle, ¢ @ Cursor data number, i : Number of displayed data,
n:  Maximum number of data

{Note 1) Measurement conditions cannot be changes while the 3-dimensional display is
on.
(if attempted, a "condition cannot change at 3D ONII" message appears.)

{(Note 2} When a previous 3-dimensional data is recalled, the measurement conditions as
the wavelength, level, etc. will automatically be changed to the old conditions.

INC ANGLE

Increases the dispiay angle step by step {15°). (Clockwise rotation of the displayed data)
The maximum display angle is +75°,

DEC ANGLE

Decreases the display angle step by step {15°).
{(Counter clockwise rotation of the displayed data)
The maximurm display angle is --75°.

CSR NEXT

Moves the cursor 1o the next measurement data.  When the cursor is at the newest data,
the cursor moves to the oldest data.

The data number where the cursor is set is displayed at the lower left part of the screen.

DELTE
Deletes the newest data.

more
The foliowing soft key menu is displayed by pressing this key.
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Soft key menu
(302}
CLEAR INC N DEC N RECALL |prev menu

Details of the soft key menu

@-6-1 CLEAR
Clears the entire 3-dimensional display data memory with measurement results.

@-6-2 INC N
increments the maximum data display by 1.
{The maximum number of settable data is 16.)
The initial value of the maximum display data is 16, and the current number "i" of
display data is displayed on the soft key menu in format of in.

@-6-3 DEC N
Decremenis the maximum data display by 1.
{The minimum number of settable data is 2.)

@-8-4 N LOCK

Sets whether to stop the measurement when measurement of the maximum number of
displayed data ends.
The lock mode is on when "N LOCK" is inversed, and measurement stops as soon as
the measurement of the maximum number of data is completed.
(The LED automatically turns off when "REPEAT" is selected.)

- The lock is off when the "N LOCK" display is normal measurement continues after
measuring the maximum number of data, replacing the olktest data with the new data.
The lock mode turns on and off each time this key is pressed.

@-6-5 ROLL
Sets how to display the measurement data after it exceeds the maximum number of data
display.
The roll mede is on when the "ROLL" display is inversed; the new measurement data is
set at the end, replacing the oldest data.
The roll mede is off when the "ROLL" display is normal; the new measurement datz is
displayed as the first data. The roll mode tumns on and off each time this key is pressed.

@-6-6 RECALL
Becalls and displays the 3-dimensional data measured before.
This key is effective only when there is no data display.
The "previously measured 3-dimensional data” is the data displayed immediately before
turning off the 3-dimensional display mode.
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(Note} Internai memaory that can accommodale 16 dats is provided for the 3-
dimensional display. This memory is cleared when the first data is measured
after turning on the 3-dimensional display mode. Therefore, the "RECALL" key
i effective only after the 3-dimensional display mode is turned on tll the first

data is measured.

@-6-7 prev menu
RHeturns the display 1o the previous soft key menu display.

@-7 prev menu
Returns the display to the previous soft key menu dispiay.

A dptical Spectrum Anzlyser <+
Jdum =12, 73dBu AY PE

U ddbar

=30, 0 Em , . ; . .
HICIH | .5230un 2.00nm 0 LLSEEDLm
s oAb Urpe i
[3D @ SFE THC ANGLE[DEC AHCLE[CSE WEST JDELETE  Jaore | Tprey

Fig. 4-3 Example of 3-dimensicnal Display

@ GRID

This key is used to set whether to display grid in the data display frame.

This function is effective when the grid is distwrbing a clear view of the measurement

data.
The grid display turns on and off each time this key is pressed.

A7
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& act. UL
This key is effective only when under the dual screen display mode. Sets whather to
update the upper and lower screens after each measurement.
When the "act. U&L" display is inversed, both the upper and lower screens are active;
both screens are updated after each measurement.
When the "act. U&L" display is normal, the upper screen alone is active; data in the lower
screen is not updated by the measurement.
The dual active mode turns on and off each time this key is pressed.

® xcng UL
This key is effective only when under the dual screen display mode. Used to switch the
upper and lower screens,

(Note) When under the dual screen display mode, measurement conditions can be set
only against the upper screen. Therefore, when measurement conditions of the
lower screen need change, switch the upper and lower screens using the "xcng
U/L" soft key first. Also note that saving/recalling of the measurement data, haif
value operation, normalization, curve fit, cursor display processing/analysis
functions are all effective only against the upper screen.

4.5.2 SAVE key, RECALL key

Used to save the measurement data and panel condition into the internal memory and floppy
disk, or to recall the data from the memory or floppy disk.

{The media can be switched between the internal memory and floppy disk as follows. Press the
ADVANCE key, and then the soft key "FLOPPY". Select the dispiayed ON/OFF; "ON" selects
the floppy disk, while "OFF" selects the internal memory.)

This analyzer provides internal memaory for 33 screen of measurement data and 10 types of
pariel conditions (the memory is backed up by battery), and drive for 3.5-inch floppy disk that
aliows storage of 111/191 files.

When the SAVE key or RECALL key is pressed, the following soft kéy menu appears; use the
soft keys, knob, arrow keys, and numeric keys to save or recall the data.

The following are parameters stored as panel conditions; all panel conditions are included in the
measurement data.
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@
@

@
&
®
@
&
@

s

Cenier
Span

REF level
Levei scale

Average count

Sweep mods
Resolution

FPower monitor measurement conditions

Girid

Cursor display mode

v
?
®

< < Stored panel conditions parameters > >

3-dimensional display conditions
Half-width operation type, parameter

Labal

Blotter

Printer

Buzzer

Clock on/off, clock

CAlL valid and calibration

The following conditions are always off when the data is recalied.
"HAA—=Bweep", "3DY

{Note) When under the dual screen display mode, save and recall is done to upper screen.
3-dimensional display data cannot be saved in the memory/ Hoppy disk.

Soft key menu

(1)

(2)

FLOPPY OFF (memory)

® SAVE key
[SAVE <MEM =]
SAV REF | sav MEAST | SAV MEAS2 | SAV MEASA | sav meas | sav panel
RECALL key
[RECALL<MEM>]
RCL REF | RCL MEAS1 | RCL MEASZ | RCL MEASS [rcl meas | rol panel
FLOPPY ON (floppy disk)
SAVE key
[SAVE<FD>]
SAV REF | sSAV MEAST | SAV MEAS2 | SAV MEAS3 | sav meas | sav panel
409 Ot RA7
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RECALL key
[RECALL<FD=>]

RCL Rk | ACL MEAST | RCL MEAS2 | RCL MEASS | rcl meas rcl panei

Details on the soft key menu

@

e

SAV REF
Used to stors the displayed data in the reference memary {used for normalization process
LOSS/TRANS).

SAV MEAS 1103
Used to store the displayed data into measurement data memory 1 o 3.

*The above soft keys @ and @ function against the internal memory, regardless of the
FLOPPY ON/OFF selection.
Spectrum display measurement raw data alone can be saved in the REF, MEAST
memories. {Data after execution of operation cannot be saved.)
When the data except for measurement data is saved, the following message will appear
on the botiom of the CRT.
"REF, MEAS1 can save only SPECTRUM!”

sav meas, sav panal

Used to store the displayed data into measurement data memory 1 fo 32 (sav meas) or to
store the current panel setting conditions into panel memory 1 to 10 {sav panei).

When the measurement data is not measured, the following message appears on the
bottom of the CRT.

"no data for savell”

Also used when FLOPPY is ON, to store the displayed data in the measurement data file
{sav meas) or the current pane! setling conditions in the file {sav panel).

When these keys are pressed when FLOPPY is ON without inserting the floppy disk in the
drive, a beep is given along with the following error message.

“media not in drive 1"

When the keys are pressed, a list of the currently stored measurement data or panel
conditions is displayed, and the following soft key menu appears.

(Figures 4-4 and 4-5 show the display format of the memory directory, while Figures 4-8
and 4-7 show the display format of the floppy disk directory.)

save meas kay

[sav meas}]

SAVE DELETE RECOVER name EXIT

Nt R/Q7
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*When the sav panel key is pressed the [sav meas] of the above is replaced with [sav
panel].

A__ 121 Mert 2/07
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< < How {o read the directory (memory)> >

No. : Memory number. Measurement data is numbered from 071 to 32, while panel
conditions are numbered from 0% to 10. When there is a "™ in front of the
number, data with this number is erased by DELETE.

name : Name set in the memory. Max. 8 characters.

type : Extension that indicates the data type. One of the following 7 types.
.SPE : Normal spectrum data
.DOM : Luminosity offset data
PNR - Peak normalized data
.LOS : Loss characteristics data
JTRA : Transparency characteristics data
PWR : Power monitor trend chart data
.CON : Measurement conditions

date, time Date and time of save.

{Note) Those with numbers only are unused memory.

< <How 1o read the directory {floppy disk)> >

No.: Fite nurnber. (This number is for recognizing the number of files in the floppy,
and is not always the same when saved and recalled.)

name : File name. Max. 8 characters.

type : Extension that indicates the data type. One of the following 7 types.
.SPE ¢ Normal spectrum data
.DOM : Luminosity offset data
PNR - Peak normalized data
.LOS : Loss characteristics data
TRA ¢ Transparency characteristics data
PWR : Power monitor trend chart data
.CON : Measurement conditions

date, time : Date and time of save.

A 23 MAt O
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*% ADVANTEST QB8381A Optical Specirum Analyzer ** 19%1-10-09 18:41:22
<<<< Directory of measurement data memory >>»>

No name type date time No name tvpe date time
01 0850~001 SPE 91-10-~02 14:20 17
02 1312-001 SPE 91-106-02 15:11 18
03 1312-002 SPE 91-10-05 17:06 139
LOS 91-10-08 09:438 20
LOS 91 10:04 21
e o . 22
23
08 LD-0023 PRR 91-10-05 18:23 24
09 LED~04 DOM 91-10-05 195:54 25
*10 26
11 27
12 28
13 29
14 30
is5 31
16 32

~ig.4-4 Directory of Measurement Data Memory
*% ADVANTEST Q8381A Optical Spectrum Analyzer *#* 1991-10~09 18:43:28

<<<< Directory of panel condition memory >>>

No name type date time

01 LBO.78um CON 91-10-01 08:52
02 LBl.31.m CON 91-10-01 16:32

*10

Fig.4-5 Directory of Panei Conditions Memory

it R/AAR
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*% ADVANTEST QB38lA Optical Spectrum Analyzer **

1991-10-09 18:431:22

08381A

<<<< Directory of measurement data [Floppy] »>> volume:
No file-name type size date time
0ol 0850-001 .SPE 3840 91-10-02 14:20
6oz 0850-002 .SPE 3840 91~10-02 15:11
643 0850-003 .SPE 3840 91-10-05 17:06
o4 LD012345 .SPE 3840 91-10-08 09:48
605 LED1IS50 .PNR 3840 91-10-08 10:04
(H1]) REDBQ1 .DOM 3840 91-10-09 15:55
Go7 REDQZ . BCM 3840 91-10-09 16:01

Gio
611
012
Ci3
ci4
015
Gie

Fig.4-6 Directory of Measurement Data Files (floppy disk)

% ADVANTEST Q8381A Optical Spectrum Analyzer **
<<<< Directory of panel condition [Floppyl} >>>

1991-10-09 18:43:28
volume:

Q8381A

Ko

file-name type

size

date

time

ol
0oz
003
o4
005

007
0os
069
010
011
012
013
014
015
0le

LD1310 .CON
LD1550 .CON
LD780 .CON
LDEBO .CON
FIBERC1 .CON

1280
1280
1280
1280
1280

91-10-0:
51-10-01
91-10-03
91-10-0G3
891-10-0G%

11;

12

13

46
08:
09:
1lé:

45
22
59

Fig.4-7 Directory of Panel Cenditions Files {floppy disk)
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-2

@-3

34 .

SAVE

Saves the measurement data or panel conditions into the selected number (inversed in
the directory display). If number that already includes data is selected, data of the
previous memory/file is erased. If the both the old and new data must be stored, specify
a vacant number. (The number itself is useless in floppy disks, just specify & vacant
area.)

The number can be selected by the knob or arrow keys. The selected number, memory
name/file name are displayed on the upper left of the soft key menu.

DELETE
Deletes the measurement data or panel conditions of the selected number (inversed in
the directory display).

A "™ is marked on the deleted memory number, which can be restored by the @-3
RECOVER key.

RECOVER

Used to restore the memory/iile deleted by DELETE.

Effective only to memories marked with "™, The previous name, date as well as data
are recovered by pressing this key.

When used against files, a single file deleted immediately before can be recovered.

name

Used to set an individual name for the memory/file.

(Max. 8 characters can be used for the name.)

By pressing this key, the following soft key menu appears, along with the character
menu and name input frame; set the name in the same manner as for setting the label.
Move the cursor in the character menu to the desired character using the knob or arrow
keys, and press the "ENTER" soft key to set the character.

Keys 0to 9, —, . can directly be set through the IE] to . D Dkeys

Input the name, and set the data with the ENTER key.

Then return to the soft key menu and save the name.

[name]

“— — T {No) l(No} |CLR LINE |ENTER prev menu

3-4-1
@-4-2

3-4-3

—

Moves the cursor to the left in the name input frame.

—

Moves the cursor to the right in the name input frame.

T {Noj

Selects the memory/file number one position above (smaller number).

4135 Nirt /A7
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@-4-4 | (No)
Selects the memory/file number one position betow {larger number).

@-4-5 CLR LINE
Clears the input name data.

@-4-6 ENTER
Used to set the character of the character menu at the cursor position in the cursor
position of the name data buffer.

&@-4-7 prev menu
Displays the previous soft key menu.

@-5  EXT
Used to return the memaory directory display to the measurement screen.

{Note 1} All characters in the character menu can be used for memory names, but
the following characters alone can be used for file name.
Alphabet Ato Z,numeral 0to 8, $&#% - @ _° (){} ~1

(Note 2)  When save is executed without setting a name, the then center wavelength
value is adopted as the name. (If memory/fle names with the same center
wavelength already exists, the maximum value of the current branch number
+1 is added within the range of 001 to 999.)

< Examples of automatically set memory name/file name >
CENTER: 1.55um === 1550-001
CENTER: 0.7825um  >>>>  [782-001
CENTER: 0.7821um  >>>>  {782-002
CENTER: 0.855um >>>> (855-002

@ RCL REF
Reads and displays the reference memory data.

© RCLMEAS 110 3
Reads and displays the data in measurement data memory 1to 3.

" The above @, ® function against the internal memory, regardless of the FLOPRY
ON/OFF status. (Recailed from the internal memory.)

AR Mok OO
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®

rcl meas, rot panel

Used to read and display the measurement data memory 1 to 32, panel condition memory 1
to 10.

When FLOPPY is on, used 0 read and display the measurement data file (rel measg) or the
panel setting condition file (rct panel}.

When the keys are pressed with FLOPPY ON but the floppy disk is not found in the drive,
the following error message is given with a beep.

"media not in drive H"

When the keys are pressed, & list of the currently stored measurement data or panel
conditions is dispiayed, and the following scft key menu appears.

(Figures 4-4 and 4-5 show the display format of the memory directory, while Figures 4-6 and
4.7 show the display format of the floppy disk directory.)

Selects the number by the knob or arrow keys, and read the data by the "RECALL" soft
key.

{rel meas)

RECALL EXIT

When the rcl panel key is pressed, "[rcl panel]” appears on the top of the menu instead.

®-1  RECALL
Reads and displays the measurement data or panel condition data of the selected
aumber.
When the measurement data is read, the clock display is fixed o the value when the last
save is done, and "RCL" appears on the right end of the CRT. The clock and "RCL”
display returns to normal status when executing the measurement.

®-2  EXT

Used to return the directory display screen of the memory/loppy disk to the original
measurement screen,

A 27 Mt 0N
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4.5.3 NORMALIZE (LOSS/TRANS) key

This measurement data key is used to normalize the measurement data by the stored reference
memory data or the maximum spectrum value.

This key is effective when measuring the transparency, loss wavelength characteristics of optical
parts as the fiber and filier using the analyzer and white light source TQ8111.

Press this key, and the following soft key menu appears. Use the soft keys o execute ihe
normailization process.

Soft key menu

[INORMALIZE]

Pk, NORM i MEM NORM | LOSS TRANS SAV REF | sav MEASY

Details of the soft key menu

@ Pk. NORM (Peak Normalize)
Selects the function that normalizes and displays the measurement data at the peak level
(peak normalization function). The display data moves so that the peak level is 0 dB on
the screen (100% for linear display).
The unit of the vertical axis is dB for LOG display, and % for LINFAR display., "Pk.
NORM" is inversed while executing the peak normalization function. The peak
normalization function tumns on and off each time this key is pressed.

RES 0. tnum  ADAT

Poosddbom 1. 583R L

DA T IS I

Fig. 4.8 Peak Normalization Functon L ----------
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@

MEM NORM {(Memory Normaiize)

Used to set whether the operation between the memory data and reference memory is to
be done between memories, or bhetween the current measurement data and the reference
memory.

When the memory normalization function is on ("MEM NORM" is inversed), cperation is -
done between the measurement data memory 1 and the reference memory.

When the memory normalization function is off (*"MEM NORM" is normal}, operation is
done between the current measurement data and the reference memory.

When this key is pressed with "MEM NORM”, "LOSS", "TRANS" all off, "MEM NORM"
and "TRANS" turn on, "MEM NORM" alone is inversed when this key is pressed in other
cases.

The following is the "MEM NORM", "LOSS", "TRANS" statuses and the data to be
operated.

When "MEM NORM" is on

®"|.0O55" ison — Normalized = Reference / Measure memory 1
[Loss characteristics]

®" THANS" is on — Normalized = Measure memory 1/ Reference
[Transparency characteristics]

Whean "MEM NORM" is off

¢"LOS5" ison — Normalized = Reference / Measure {Loss characteristics]

®"TRANS" is on — Normalized = Measure / Reference [Transparency characteristics]

{Note)
Normalized : Result of aperation
Reference ; Reference memory
Measure memory 11 Measurement data memory 1
Measure : Current measurement data

4._RQ Mt 007
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< <Notes upon using the normalization {LOSS/ TRANS) function > >

The LOSS/TRANS function must be done between data with the same center, span
measurement conditions. Therefore, this function cannot be executad if the measurement
conditions differ between the reference memory, measurement data memory 1, and
current measurement data.
If atternpted to execute this function in this case, the following message appears with a
beep.

"different condition at REF < > MEASI

The REF LEVEL key will function to move up/down the display when executing the
normalization function. (Change the display level of the resuit of operation)

The center, span measurement conditions cannot be changed when executing the
narmalization function. If necessary, turn ofi the normalization function once and change
the conditions.

Operation is done between the memories when "MEM NORM" is on, and the displayed
data does not change when the measurement ends.

LINEAR display is not available when "LOSS8" is on.

@ LOSS
Used to measure the loss characteristics.
Either "LOSS" or "TRANS" is on {inversed).

When this key is pressed with “LOSS" already on, the normalization function turns off.

{"MEM NORM" turns off as socn as this key is pressed.)

@  TRANS
Used to measure the transparency characteristics.

As with "LOSS", when this key is pressed with "TRANS" on, the normalization function

turns off.  ("MEM NORM" turns off as soon as this key is pressed.)

B  SAV REF
Saves the newest measurement data in the reference memory.

®  SAV MEASH
Saves the newest measurement data in the measurement data memory 1.
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FUNC MENU

Used to set whether the soft key menu corresponding to the function keys are to be
displayed when the FUNCTION saction keys are pressed. The FUNCTION menu display
mode turns on/cit each time this key is pressed.

The FUNCTION menu display is on when the "FUNC MENU" display is inversed; the
carresponding meni is dispiayed when the FUNCTION section keys are pressed.

The FUNCTION menu display is off when the "FUNC MENU" display is normal; the menu
does not change by pressing the FUNCTION section keys.

Effective when measurement is done changing the measurement conditions when
executing the LOSS/TRANS function.

bBivat Specbrum dnaiws

LA

BTN L1

L0 desh

2l B L e

3 00mes D 1L 2800w
HOFEHAL
R

Fig. 4-9 LOSS Normaiization Data Example
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i

Fig. 410 TRANS Normalization Data Example
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4.5.4 SPECTRALVWDTHiéy

This key executes the speclral width operation and displays the result.

Four calculation methods are provided for spectral width in this analyzer; the center wavelength,
spectral width, and peak count are calculated and displayed on the upper right part of the CRT.
Hress this key to calculate the spectral width by the currently set calculation method, and display
the resull. '

The foliowing soft key menu appears to allow selection of the calculation method and setting of
calculation parameters.

I T

Lo adB AT,
Pt

ETERt R
-30 L Eda .

[RRSE: N YRS

e i
Lras 2w ber |RENERURI

PENVELOFL [EHS

Fig. 4-11  Example of Spectral Width Data Display

Soft key menu

[SPEC WIDTH]

ENVELOPE | RMS Peak RMS parametsr

Calculation result data

A0 b 8.0.0.4.¢.4 GIFY 1 11 St Center wavelength. 0 when calcutation
AR XA XK vy 7= 1 error occurred.
ok No. XXX e i Spectral width. ¢ when calculation error
XdB: XXX dB pommmems occurred.
Ydi: XXX dB ---- Tt Number of peaks.
K: XK XK S i Setting parameter XdB.
KriHMS):  XXXXKXX [T e Aintainiete Setting parameter YdB.
| ST T T Setting parameter K.
Eommm s o Setting parameter Kr (RMS).
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Details of the soft key menu

The center wavelength and spectral width is calculated by this analyzer according to the
following four types of calculation method.

When two X cursors are displayed, the data between the two cursors alone is operated.

O Pk.—XdB (XdB attenuation methad)
The spectral width is the difference between the left /right intersections a and b of the
XdB-attenuation level line from the maximum peak of the spectrum with the spectrum,
while the intermediate position of a and b is the center wavelength. The leftright
intersection a, b of the level line and spectrum are calculated by linear interpolaticn
between measurement points.
{Linear interpolation is done based on the then display scale LOG/LINEAR.)

xdb

Ag={a+by2
Al =b-—g

AVAVAVAVAVAV

XdB attenuation method
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@ ENVELOPE (envelope method)
The peaks above the specified peak threshold are connected by lines. Regarding the
connected lines as envelope, the difference between intersections a, b of the XdB-
attenuation level line from the maximum peak value is the spectral width, while the
intermediate position of a, b is the center wavelength.
Connect the peaks with lines in the LOG/LINEAR display scale, The value somewhat
differs in LINEAR display and LOG display.

Peak threshold
XdB

y a b d

A / \ | / \ 7\ e
J U

w

Envelope method

Algorithm for calculating the envelope

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

\
Yo

Hm

Ap

(b) Peaks exceeding the peak threshold (YdB) are selected from those selected in step (&),
and connected with direct lines to form an envelope.
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{Note)  The envelope cannot be formed in the foliowing conditions, In this case, "0" is given

as the result.
s When there is no peak exceeding the threshold on the left side of Ap.
¢ When there is no peak exceeding the threshold on the right side of Ap.

RMS (RMS method)

The weighted average wavelength of the spectrum is calculated and specified as the
center wavelength. The standard deviation from this center wavelength is multiplied by
the coetlficient Kr (RM8) to determine the spectral width.

This method is effective when obtaining the center wavelength and spectral width of, for
axample, the LED.

When spectrum at y; is A

An= ZAl v
‘ 2y .
AA=Kpums 2 {Ai—=A0¥y;
- Xi
Syidi
= K e _A 2
RMS method AMS 2% °
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@&  Peak RMS {peak RMS method)
The peak RMS method is basically the same as the RMS method. The difference is that
in the peak RMS method, the center wavelength and spectral width are calculated from
the weighted average and standard deviation of peaks exceeding the peak threshold
(YdB), while in the RMS method, they are calculated in the entire spectrum area.

h

YdB
/ /
Ag = 2AID yip

When spectrum at peak yp is Aip;

{
)

A A 1
3
2ip
1 ;
AA=Kpus = = (Ap—A0)2y;
< Xip

ZypAip?

=K ————— A2
Peak RMS method AMS Z¥p ¢

&  parameter
This key is used to set the parameters used to operate the spectral width.
Press this key, and the settable parameters appear as the soft key menu as shown below,
Select the parameter by the soft key, and set the desired value through the numeric keys,
and then press the ENTER kay.

Soft key menu

[parameter]

XdB YdB K Kr {RMS) prev menu

Details on the soft key menu

©-1 XdB

Sets the level difference X from the peak used in the XdB attenuation method and
envelope method. The default of X is 3 dB, and settable range 0.1 ¢B to 59.9 dB {setting
resoclution 0.1 dB).

®-2 YdB

Sets the peak threshold Y from the peak used in the envelope methed and peak RMS
method.  The default of Y is 20 dB, and settable range 0.1 dB to 99.9 dB (setting
resolution 0.1 dB),
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455 ADVANCE key

This key is used to execute advanced waveform analysis and to select the display mode.
The following soft key menu is displayed by pressing this key.

Soft key menu

[ADVANCE]

CURVE FIT | DOMINANT | power-mon O.AMP WDM

Note : Intihe case of the (38383, DOMINANT above is not displayed.
Details of the soft key menu

@ CURVE FIT
Used to display the measured spectrum waveform with curve-fit specific function
waveform (secondary function curve). (Cosfficients are calculated similarly as secondary
function from all the measured point data, using the method of least square and fit to
gaussian curve.)
Effective for evaluation of the natural emission mode (EL mode) of laser diodes.
The curve fit waveform display turns on and off each time this key is pressed.
Figure 4-12 is an example of the curve fit waveform.
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Fig. 4-12 Example of Curve Fit
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@  DOMINANT™
Used to apply lrningsity offset to display the measured spectrum waveform,
Table 4-2 is the standard relative luminosity factor.
Data within range of 400 nm o 760 nm alone is effective; 10-6 is used for data outside
this range.
The dispiayed data is the relalive data after the luminesity offset and peak normalization.
(The unit of the level axis is dB for LOG, and % for LIN.)
The display is switched between normal display and luminosity offset display each time
this key is pressed.
Figure 4-13 is an example of the luminosity offset display.
"1 This function is available for the Q8381A oniy.
Table 4-2 Standard Relative Luminosity Factor
Wavelength E Standard relative Wavelength i Standard relative
nmj : luminosity tactor inm] ! luminosity factor
400 : 0.006386 600 : 0.631
410 i 0.00121 610 i 0.503
420 E 0.0040 620 5 0.381
436 ! 0.0116 630 \ 0.265
440 2 0.023 640 i 0.175
450 ; 0.038 650 ; 0.107
460 z 0.060 660 ; 0.061
470 § 0.09098 670 § 0.032
480 g 0.13902 680 § 0.017
480 ; 0.20802 B840 % 0.00821
| i
500 : 0.323 700 : 0.004102
510 ! 0.503 710 : 0.002091
520 E 0.710 720 E 0.001047
530 ! 0.862 730 i 0.000520
540 I 0.954 740 : 0.000249
550 s 0.89495 750 ; 0.00G120
560 i 0.995 760 i 0.000060
570 : 0.952 :
580 | 0.870 !
590 j 0.757 2
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Fig. 4-13 Example of Luminosity Offset
@  power-mon
Used 1o select the power monitor display function.

The following soft key menu is displayed by pressing this key.

{power-mon]
search A set A

N-MAX INTERVAL prev menu
@-1 ON/OFF

Sets on/off the power monitor display function. The display switches between the power
maonitor display and normal spectrum display each time this key is pressed.

Figure 4-14 is the power monitor display screen and how to read the data displayed on
the screen.



(I8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.5 DISPLAY Section

Maximum measure Measured points
Average measurement

{2ate and time
value
AVG count
*% ADVANTEST (Q8381A Dptlcal Spec rum Analyzer ** 1991~10-12 l{l 03:37
<<< TREND CHART > N: 0/100 AvVG:

inimum measure Label di splay

MIN: MAX: (N P:
0 dBm . ; : : - ; . ; :
—————— ek e e Tt e e e b BT
1 t 1 t 1 1 1 | i Cursor
—————— e e e B s e R B
i ! ! 1 1 ! 1 I 1 daia
—————— B e T e s T R et LT
| i i | H | | | i
—————— Fommm— b mm b b o e e
i i i | i I H 1 i
~25 dBm [~ e I S A St It Aty
—————— B B e it T T R e P S ok
I | i i i i H 1 H
5 ABDIV [~~~ S R S S S S S A
—————— e e e N e i e R R R R RS EURR R
1 i 1 i 1 i H H H
—————— L e e e e e e EoE R S e
—50 dBm ’ ! ! : : ‘ * : :
0 5.0 time {sec] 10.0
/ N-MAX: 100 INTERVAL: 0.1 s6C Measurement time intarval
setting value
Measuremeni count WAVELENGTH: 1310 nm .
setting value sample Setting of center
fuaa wavelength to be

/ B T measured
i L. 1 1

Sampling indicator = T Power display

Fig.4-14 Power Monitor Display Screen and How to Read the Data
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< < Power monitor display function> >

This analyzer incorporates a spectrograph {monochromator), that normally sweeps the
wavelength by the rotation of the diffraction grating and displays the spectrogram.

The power monitor function allows measurement of the optical power in the same way as the
optical power meter, by fixing the diffraction grating to an angle (0-dimension light) that
reflects all the wavelength to the same direction, and receiving all the input light by the
detector,

When this mode is selected, the measured light power is displayed on the CRT (digital
display). The "trend chart display functicn"” is also provided to monitor the time variation of
the light power. Up to 1001 points of data is measured with constant time interval (specified
within the 0.1 sec to 3600 sec range), to display the time vs. level graph. Trend chart display
atlows selling of the display level and scale, as well as the display of the cursor. {The data
number and the level are displayed as the cursor data.)

The measurement sensitivity under the power monitor status is equivalent to that of the
spectrum mode "ADAPTIVE".

Table 4-2 shows the keys that can be used under the power monitor mode and their
functions.

@-2 search A
Used to automatically set the wavelength during power monitor operation at the peak
wavelength of the inpul optical spectrum.
The "search A" display is inversed by pressing this key, and the peak wavelength of the
input fight is automatically searched and set. Then it returns to normal display. {1 nm
resolution) The message, “peak-A search in progress ..." is displayed during the search.
This key is disabled during measurerent {"SINGLE" or "REPEAT" statuses)

@-3 set i
Used to set the wavelength during power monitor operation. Press this key, and set the
wavelength using the numeric keys, arrow keys, or knob. When the numeric keys are
used to directly enter the wavelength, terminate the input by the wm, nm unit keys. The
arrow keys or knob will select the wavelength from the following. (The wavelengths
change cyclically.)

I—" 488 nm 633 nm 780 nm ™850 nm T 1310 nm —> 1550 nm —J
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-4

@-5

@-6

N-MAX

Sets the number of data points to be measured in the trend chart. The initial seiting is
101, and the settable range 11 to 1001, Use the numeric keys, arrow keys, or knob to
set the count. When the data set by the numeric keys, always press ENTER to terminate
the entry. The arow keys or kneb can be used to set the count by 1-2-5 step plus 1 (11
=21 > 51 > 101 ).

Note that the previous trend data is erased by changing the measurement data count.
The X axis display of the trend chart is automatically switched by this data count and
sampling interval.

INTERVAL

Sets the sampling interval of the data. The initial value is 0.1 seconds, and the setting
range is 0.1 o 3600 seconds. Use the numeric keys, arrow keys, or knob for the seiting.
Always press the ENTER key after setting the value by the numeric keys. The arrow
keys or kneb can be used to set the dala by 1-2-5 step.

As in "N-MAX", note that the previous trend data is erased by changing the sampling
interval data.

If measurement of 1 point does not end within the time specified by this sampling interval
in, for example averaging count setting, the interval is decided by the measurement time,
and will not match with the time displayed on the X axis.

prev menu
Returns the soft key display to the previous menu.

A i Mms 0NN
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Table 4-3 Keys Enabled Under the Power Monitor Mode, and Their Functions

Keys enabled

Function

O REF LEVEL Sets the display level of the trend chart.

@ LEVEL SCALE Switches the power display unit {dBm/ xW), switches the trend
chart LIN/ LCG, and sets the LOG scale.

@ AVG Sets the averaging process count at measurement of a single
point.

@ SINGLE Execuies trend measurement a single time.

® REPEAT Repeats execution of trend measurement.

© STOP Stops the trend measurement.
* The above @ ® ® also control the digital power display.

@ CAL Executes level calibration of the power monitor display.

& a1 Turns on/off the cursor display on the trend chart.

@ ADVANCE Turns on/off the power monitor mode, and seis the conditions.

@ Numeric keys, arrow | Operation against the setting item.

keys, rotary knob

SAVE, RECALL,
DEVICE, COPY,
FEED, LOCAL,

INSTR PRESET

Same operation as the normal spectrum display.

(Note) Keys other than mentioned above are all disabled,

B
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@®-2

O.AMP

Used 1o calculate the gain and the noise figure from the input/output spectrum data of the
optical amplifier and display the resulis.

Pressing this key causes the optical amplifier gain (GAIN} and the noise figure (NF) to be
automatically calculated from the input/output data of the optical amplifier and the resulis
to be displayed on the upper right of the CRT. The soft key menu is displayed as follows,
enabling the calculation conditions to be changed.

Note that any key on the panel may be pressed to turn off the display of the calculation
results.

[O.AMP]

NF(total) FIT MEM-3 | SPE DIV | parameter | prev menu

NF{s-sp}

Is selected when only one item of beat ncise between the signal light (s:signal) and
spontaneous emission light {sp} is used for noise figure calculation. (Initial state)

It is available when the input signal level to the optical amplifier is approx. -20dBm or
more. i the input signal level is too low, it is possible that the error will be greater
because of the influence of the other items.

When this key is pressed, the NF (total) in @-2 is turned off and the noise figure is
caiculated again and displayed.

NF{total)

is selected when four tems of the shot noise of signal light, shot noise of spontaneous
emission light, beat noise between signal light and sponianeous emission light, and beat
noise between spontaneous emission lights, are used for the noise figure (NF) calculation.
It is used when the noise figures are correctly measured in all input leval ranges.
{particularly, for input levels below -20dBm)

For this mode, it is reguired to set beforshand the value Al of the effective optical filtering
width {filtering width at the signal light wavelength) of the optical ampiifier.

When this key is pressed, NF {s-sp) in @1 is turned off and the gain and the noise figure
are calculated again and dispiayed.

3 PASE

When this key is pressed, the total power of the area between two cursors is calculated
and is displayed in the upper right of the screen.

In the SPAN-A area, set by the soft key menu 4)-6 "parameter”, in the area between two
cursors, the data is used by quadratic-function approximating the output spectrum data in
the specified range using the least sguare method and fitting the approximation on the
Gaussian curve.

In the area other than SPAN-A, the output spectrum is used.

4—55 ' Aua 10/96




Q8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.5 DISPLAY Sectlion

@-4 FIT MEM-3

Selects the mode which used the spectrum stored in measurement data memory 3 when
the ASE (Amplified Spontanecus Emission) level is obtained. it is effective for correct
estimation of the ASE leval when the optical amplifier is equipped with a narrow bandwidth
optical filter at its output.

When this mode is used, the ouiput specirum of the optical amplifier shouid first be
measured then stored in the measurement data memory. {At this time, measurement
conditions such as the central wavelength and the span shouid be the same as when
normal input/output is measured.)

The entire level of the spectrum in memacry 3 should beshifted so that the data in the
specified range of the measured normal output spectrum is identical to the data tevel in
memery 3, and the level of memory 3 at this signal light wavelength should be set to the
ASE level.

When this mode is off, the ASE level is obtained by quadratic-function approximating the
output spectrum data in the specified range using the least square method and fitting the
approximation on the Gaussian curve.

Each time this key is pressed, the mode using memory 3 is turned on or off and the gain
and the noeise figure are calculated again and displayed.

SPE DIV

Is the mode which cancels errors affected by the stray light of this instrument, the
spontanaous emission Eght of the input signal light, or the side mode when the ASE level
is to be obtained. it is effective for high input levels of the opticai ampiifier (saturation
area) .

When this mode is turned on, the correction spectrum (Peopg) is obtained from the
output spectrum (Poyt) and input spectrum (P} using the following expression. The ASE
fevel is calculated from the correction spectrum.

Pcorr = Pout-G'Pin

G :Gain at the signal light wavelength [G = (Pout-PaseyPin]
Page - Temporary ASE level obtained using fitting

When this mode is off, the ASE level can be obtained directly from the output spectrum.,
Each time tis key is pressed, the modecorrecting the input spectrum in tumed on or off
and the gain and the noise figure are calculated again and displayed.

4. RR Ao A 0VQL
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&-6 parameter
Used to set data ranges for abtaining the ASE level or constants used for the gain and
noise figure calculation. When this key is pressed, the following soft key menu is

displayed.
[parameter]
K SPAN-A SPAN-B FILTER A4 | Pin Loss | Pout Loss | prev menu
&-6-1K

Sets the coefficient for the noise figure calculated. This parameter is used when the
correction is required other than input/output loss.
The initial value is 1.000, and the setting range is 0.100 to 10.000.

@-6-2 SPAN-A
Sets the data ranges except for fitting process with the signal light wavelength as center
and used or the ASE level calculation.
The initial value is 2.0nm, and the setting range is 0.1nm to 100.0nm. (See Figure 4-15)

@&-6-3 SPAN-B
Set the data ranges for which fitting is made with the signal light wavelength as center
and which are used for the ASE level calculation.
The initial value is 5.0nm, and the setting range is 0.1nm to 100.0nm. (See Figure 4-15)

@-6-4 FILTER AX
Sets the effective optical filtering width of the optical amplifier output which is used for
the niose figure calculation when NF {total) in @-2 is on.
The initial vaiue is 3.0nm, and the setting range is 0.01nm fo 899.9nm.

@-6-5Pin Loss
Sets the differences between the optical signal level input inte the instrument and the
optical siynal level actually input into the optical amplifier. This setting value is used for
the gain calculation.
The initial value is 0.00dB, ard the setting range is -10.00dB to +10.00dB. i the input
into the instrument is small, the polarity should be positive. If the input is not small, the
polarity should he negative.

@-6-6 Pout Loss
Seis the differences between the output optical signal level of the optical amplifier input
into the instrument and the optical signal level actually output from the optical amplifier.
This setting value is used for the gain calculation,
The initial value is 0.00dB, and the setting range is -10.60dB ta +10.00dB. if the input
into the instrument is small, the polarity should be positive. If the input is not small, the
polarity should be negative.
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@-6-7  prev menu
Used to return the soft key menu to the previous menu.

@-7 prev menu
Used to return the soft key menu to the previous menu.

Display and explanation of calculation results

A0 : [ Center wavelength of signal light

GAIN: b - Gain

Pase @ --f---oo-ooo- ASE optical power

NF T g —— Noise figure

K: B Setting value of coefficient for NF calculation

2Pase s -opoooooo-oo- Total power of the ASE light in the area between two cursors

SPN-A L oo e Sﬁftiﬁg value of data range A for PF\SE caiculation (;‘]m)

SPN-B o ~opoomme oo Setting value of data range B for Pagg calculation (nm)

bA B Setting value of optical filttering width for NF (total) calculation
(dB)
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Operating method

YES

“FIT MEM-37 used?

T

i

Optical amplifier output spectrum
NO measured without signal light.
=» Memorize in memory 3 with
“SAV MEAS3*“, 1), {2}

|

A

¥

Optical amplifier input spectrum measured
= Memorize in reference memory with “SAV REF” or “S. IMPOSE® on.

y

Onptical amplifier output spectrum measured with signal light connected to
optical amplifier input.

1)

Y

Gain and noise figure calculation by pressing "O.AMP” on ADVANCE.
= Results on upper right of CRT.

Y

If necessary, calculation conditions are changed for recalcutation using
soft key.

(*13:  For each spectrum measurement, measurement conditicns such as center
wavelength, span, and wavslength resclution should be the same.

(2): W the cutput spectrum of the optical amplifier is measured without signal
light input, the drive current of the excitation optical source should be the
same as when the normal cutput spectrum is measured.
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Calculation method

1. Gain (GAIN)} calculation metod

GAIN=

{(PouT - Pasem) * Lout

Pin - Low

Pin : Input signal optical level (W) (measured value)
PouTt ¢ output signat optical level (W) (meaasured value)

Pagem : ASE optical level before correction (W)
{calculated value)

Lin © “Pin LOSS* value (setting value)

Lour : “Pout LOSS™ value (setting value)

2. Noise figure calculation method

D NF(s-sp) calculation method

NF =

n : Plank’s constant (6.63*10-34[J-81)
=) v : Signal light frequency {Hz)
ASE G : Gain
h-uv-G: Ay 4y 1 Freguency resolution during ASE measurement (Hz)

Pase . ASE optical level {W)
K : Coefficient for the calculation result (setting value)
(initial value: 1.000)

@ NF{total) calculation method

2uxe - OF
N

Beat noise between signal light and spontanecus emission light.
Beat noise between spontaneous emission light.

1 2#)( CATf
NF=K-{ -
{ G G- N +2uy +
First term Shat noise of signal light.
Second term Shot noise of spontaneous emission light.
Third term
Forth term
Pay - L
N = LN
h-v
Pase
px =

ANF

2-hv-G- Ay

C

Ag - AXZ

Ag + A2

Ag .
FAY. SN

The velocity of a light (2.9979*108 [m/s])
Wavelength of signal light

Etffective optical filtering width of optical
amplifier output (setting value)

Ana 10/GAR
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Page calculation method

(1) if "FIT MEM-3" is off
fn the output spectrum of the optical ampilifier, the data in the specified wavelength range is
quadratic-function approximated using the least squares method and fitted on the Gaussian
curve. The fevel at the signal light wavelength position on the fitting curve is Page.

(2) ¥ “FIT MEM-3“is on
The ratio of the average level of the optical amplifier output spectrum (*1) to the average
level of the spectrum in the specified wavelength range (*2) which is stored in the memory 3
is oblained,
By the multiplying the ratio by the spectrum in the memory 3, the spectrum is corrected. The
tevel of the corrected spectrum at the signal fight wavelength position is Page.

(*1) 1 Result obtained by subtracting the input spectrum muitiplied by the gain from the output
spectrum if "SPE DIV is on

("2):  Result obtained by subtracting the data in the SPAN-A area from the data in the SPAN-B
area having the signal light wavelength as center (See Figure 4-15)

Fig. 4-15 Data Area in Pagp calculation
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& WDM

Calculates the gain/noise figure (GAIN, NF) for up to 18 channels from the input/output
spectrum data of the optical amplifier with wavelength division multiplex. The results are
listed on the screen.

The following soft key menu is displayed. Settings on the operation condition and so on
are set by using the soft key.

[WDM]

ON/OFF AUTO = PASE FIT-MEM3 | LIST ALL | parameter | prev menu

ON/OFF

Switches the list display of the gain/noise figure (GAIN, NF) for up to 16 signal kights
caiculated from the input/output spectrum data of the optical amplifier,

Each time pressing this key switches the mode between list display (see Figure 4-18) and
normal speactrum display.

When ON is set, spectrum waveform is displayed on the upper section of the screen and
the list of the gain/noise figure (GAIN, NF) for up to 8 signal lights is displayed on the
lower section of the screen. To display the list of 9 to 16 sigral lights, turn the knob.,
When this mode is set to OFF, the standard spectrum display is made.

AUTO

When AUTO is set to ON, if the number of signal lights is 8 or less, the minimum data
between signal lights is fitted at the second interpolation. Or, if the number of signat lights
Is 8 or more, the minimum data between signal lights is fitted at the first interpolation.
The level of each signal light wavelength point in this fitting curve is ASE (Amplified
Spontanecus Emission).

When AUTO is set to OFF, data of the wavelength range set by SPAN-A and SPAN-B of
parameter is fitted for each signal light at the second interpolation. The level of each
signal fight wavelength point in this curve is ASE. (Sse Figure 4-17.)

Z PASE

When this key is pressed, two cursors are displayed. The total power of the area
between two cursors on the fitting curve for obtaining ASE is calculated and is displayed
in the upper right of the screen. (See Figure 4-18.)
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&-4 FIT-MEM3

Selects the mode which used the spectrum stored in measurement data memory 3 when
the ASE (Amplified Spontaneous Emission) level is cbtained. It is effective for correct
astimation of the ASE leve! when the optical amplifier is equipped with a narrow bandwidth
optical filter at its output.

When this mode is used, the output spectrum of the optical amplifier should first be
measured then stored in the measurement data memory. (At this time, measurement
conditions such as the central wavelength and the span should be the same as when
normal inpatoutput is measured.}

The entire level of the spectrum in memory 3 should be shifted so that the data in the
specified range of the measured normat output spectrum is identical to the data level in
memory 3, and the level of memory 3 at this signal light wavelength should be set to the
ASE leval.

B-5 LIST ALL

When this mode is set to ON, the list of the gain/noise figure for up to 16 signal lights is
displayed in the entire screen,

When it is set to OFF, the normal spectrum waveform is displayed in the upper section of
the screen and the list of the gain/noise figure for up fo 16 signal fights is displayed in the
lower section of the screen. (See Figure 4-18.)

B-B parameter

Used to svi data ranges for obtaining the ASE level or constants used for the gain and
noise figure calculation. When this key is pressed, the following soft key menu is

displayed.
Iparamster]
Y-dB K SPAN-A SPAN-B PEAK-» PEAK«- prev menu
©-6-1 Y-dB

Sets the peak threshold Y from the peak used in the envelope method and pesk RMS
method. The signat light at or more the level less than the peak level by Y dB is detected
and the list of the gain/noise figure {(GAIN, NF) of the optical amplifier is displayed.

The initial value of Y is 20 dB, and the setting range is €.1 dB to 99.99 dB {setting
resolution 0.1 dB).

®-6-2 K

Sets the coefficient for the noise figure calculated. This parameter is used when the
correction is required other than input/output loss.
The initial vaiue is 1.000, and the setting range is 0.100 to 15.000.
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©-8-3 SPAN-A

Used to calculate the ASE level. Set the data ranges except for fitting process with the
signal light wavelength as center.

The initial value is 1.0 nm, and the setting range is 0.1 nm to 100.0 nm.

Set this parameter to each signal light wavelength.

&-6-4 SPAN-B

Used to calculate the ASE level. Set the data ranges for which fitting is made with the
signal light wavelength as center.

The initial value is 1.5 nm, and the setting range is 0.1 nm to 100.0 nm.

Set this parameter to each signal light wavelength.

B&-6-5 PEAK->

Selects the next right signal light to set SPAN-A or SPAN-B. The wavelength of the
signal light selected here is displayed in the upper left section of the soft key menu.

B®-6-6 PEAK«

Selects the next left signal light to set SPAN-A or SPAN-B. The wavelength of the signai
light selected here is displayed in the upper left section of the soft key menu.

®-6-7 prev menu

Used to return the soft key menu to the previous menu.

464 Aua 10/86



(83814/8383
OPRTICAL SPECTRUM ANALYZER

INSTRUCTION MANUAL

4.5 DISPLAY Section

®-7 prev menu

Used to return the soft key menu to the previous menu.

ADVANTES
SPEC
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Fig.4-16 List Display under WBM Mode On
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a. AUTO On

/Y/ Output spectrum

Minimum value
hetween signal
lights

» ASE level of each signal
light

ASE curve (When the number of signal lights is eight or less, fitting is
exacuted at the second curve. When the number of signal lights is nine or
more, fitting is executed at the first curve.)

b AUTO O

ASE curve

side of each signal light,
the ASE curve is obtained
by fitting each signal light
at the second interpolation,

/ Output spectrum

SPAN-A

~———— SPAN-B — | [ SPAN-B e

Fig.4-17 Method of Obtaining ASE Curve
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Fig.4-19 Case of list all mode On

® FUNC MENU

Used to set to display or not to display the corresponding soft key menu when the key of the

FUNCTION section is pressed.

For details, refer to soft key menu 7) in Subsection 4.5.3.

Aug 10/96




(283814/8383
OPTICAL SPECTRUNM ANALYZER
INSTRUCTION MANUAL

4.6 DATA QUT Section

4.6 DATA OQUT Section

This section is used to specify display data ouiput (fo the plotier and printer), initialization of the
floppy disk, on/off, or setting of the clock and buzzer,
This section is structured by the following three keys.

(1) DEVICE: Specifies the output device, format, initializes the floppy disk, sets on/off, clock,
or buzzer.

2y COPY: Starts data output to the printer or the plotter.
{3y FEED: Feeds the printer paper.

4.6.1 DEVICE key

Specifies the output device and format, initializes the floppy disk, sets on/off, clock, or buzzer.
The following soft key menu appears by pressing this key.
The printer is the default.

Soft key menu

[DEVICE]

PRINTER | PLOTTER FLOPPY CLOCK BUZZER

Details on the soft key menu

@ PRINTER
Used to select the internal printer as the output device. When this key is pressed,
"PRINTER" is inversed, and the following soft key menu appears.

[PRINTER]

MENU OUT prev menu

@-1 MENU CUT
Selects whether to output all the displayed data (MENU OUT is ON}, or to output all the
data except for the soft key menu (MENU QUT is OFF) onto the printer. This function is
ON when the "MENU QUT" display is inversed.

@-2 prev menu
Returns the scft key menu to the previous display.
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PLOTTER

Specifies the plotter as the output device.

Qur R9833 plotter and "HP-GL" (HP-GL : Hewlett Packard’s Graphic Language)
specification plotter can be connected to this analyzer. The "PLOTTER" display is
inverted by pressing this key, and ihe following soft key menu appears. The plotter type,
output data type, output size, etc. can be set through the soft keys, Figure 4-15 is an
example of plotter output.

{Note) The GP-IB address of this analyzer and GP-IB address of the plotter must both
be set under the only mode to execute output to the plotter.

[PLOTTER]

I TYPE: HPGL

DATA: SIG | PAPER ADV | plot size prev menu

TYPE: AT
Selected to use our plotter R9833. The language used is the HP-GL language, but the
plotting position, etc. is set at the optimum position for the R9833. (Default)

TYPE: HPGL
Selected to use HPGL plotters of other manufacturers.

DATA; ALL
Selected to piot alt the information (except for the soft key menu) displayed on the CRT.
(Dafadt)

DATA: SIG
Selected 1o plot the waveform information on the CRT alone.

PAPER ADV

Eftective agains plotter with paper feed structure. Sets whether to avtomatically perform
paper feed after ploting. The automatic paper feed function turns on/off each time this
key is pressed. The "PAPER ADV" display is inversed while the automatic paper feed
function ig on.

plot size

Specifies the size (number of figures on a single sheet, vertical/ horizontal drawing) of the
plot.

The following soft key menu appears by pressing this key; specify the size using the soft
keys.

[plot size]

Ad(HT) H2 H4 V1 V2 V4 prev menu
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@-5-1 Ad (H1)
One piot is drawn on horizontally-set A4 paper. (Default)

2-5-2 H2
Two plots are drawn con horizontally-set A4 paper.

@-5-3 H4
Four plots are drawn on horizontally-set A4 paper.

@-5-4 V1
One plot is drawn on vertically-set A4 paper.

@-5-5V2
Two plots are drawn on verticaily-set A4 paper.

@-5-6 V4
Four plots are drawn on vertically-set A4 paper.

@-5-7 prev menu
Returns the soft key display to the previous screen.

{Note) When the mode is set to aliow multiple plots on a single sheet, the
keys can be used to specify the plotting position. (Normally, plotting is done
according to the preset sequence and position.) The information of the position
to be plotted next appears on the soft key menu.

When the plot size is changed, the plot position automatically returns to the
original position.

@-6 prev menu
Returns the soft key display to the previous screen.
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Plotting position and sequence for various plot sizes

Ad (H1) H2 Ha
H41 H42
H11 H21 Hz22
H43 Ha4
V1 V2 Z!
Vot V41 V42
V11
V22 V43 v44

" The y value of Mxy, Vxy in the above figure is the plotting sequence.
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@ FLOPPY
Used to initialize the floppy disk and turn on/off the floppy disk status.
The folluwsng soft key menu appears by pressing this key.
{When the floppy disk mode is specified in the SAVE/ RECALL function. the "FLOPPY"
dispiay is inversed.}

{FLOPPY]

DIR format volume prev menu

@-1 ON/OFF
Selects whether to use (ON) or not use (OFF) the floppy disk when saving or recalling the
data (SAVE/ RECALL). The default is OFF, and the ON/OFF is switched each fime this
key is pressed.

@-2 DIR
Used 1o display the directory information (alt the files} of the floppy disk. Figure 4-16 is an
example of the display. 16 files are displayed on a single screen, which can be scrolied
in page unit by the arrow keys and knob. The directory display is reset and it returns 1o
the normal measurement screen, when panet keys of other sections are pressed.

*% ADVANTEST QB381A Optical Spectrum Analyzer ** 1991~10-09 18:41:22
<<<< Directory of fleoppy-disk (all files} >>> wvolume: (838lA
No file—-name tvpe size date time
001 0850-001 .5PE 3840 981-10-02 14:20
002 (850-002 .SPE 3840 91-19-062 15:11
003 0850~003 .SPE 3840 91-10-05 17:086
004 LD012345 . SPE 3849 91-10-08 09:48
005 LED1550 . PNR 3840 91-10-08 10:04
0G6 REDOL . DOM 3840 91-10-09 15:55
0a7 REDO2 . DOM 3840 81-10-09 16:01
0osg TESTL .BAS 380 91-10~16 09:53
Go9 TEST2 .BAS 746 91~10-16 12:44
0L0 LDi550 .C 1252 91-10-16 19:32
01l
012
013
014
015
016

Fig.4-21  Floppy Disk Directory {(all files)
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@-3 format
Used to initialize the floppy disk.
The foliowing soft key menu, which is used for initialization of the floppy disk, appears by
pressing this key.

Hormat]

EXECUTE

ABORT prev menu

@-3-1 EXECUTE
Used to start initialization of the floppy disk. Initialization is executed with the specified
format and capacity. (Table 4-4 shows the format capacity and maximum number of
files.)
By pressing this key, “press "EXECUTE' once more!!” appears on the screen; press this
key once more to start the formatting.
The following message is displayed during the formaiting, and 2 beeps are given when
the formatting ends. The progress of the formatting is displayed on the left side of the
message in form of NN/XX. (NN : number of formatied tracks, XX : Tetal number of
tracks)

“disk formatting in progress ..."

* Al keys except the "ABORT" key are ignored during formatiing.

Table 4-4 Capacity of the Floppy Disk

Type Capacity (bytes) Max(.}fnftijgasber Applied
200 (720 K) 730,112 111 NEC-PC/IBM-PC
2HD (1.2 M) 1,250,304 191 NEC-PC

@-3-22DD {720 K)
Specifies format capacity of 720 K bytes. (Double sided, double density)
This format is common to the NEC-PC and IBM-PC. (Default)

@-3-32HD (1.2 M)
Specified format capacity of 1.2 M byies. (Double sided, high density)
This format is effective on the NEC-PC.

@-3-4 ABORT
Used to cancel the inttialization of the disk.

&-3-5 prev menu
Returns the soft key menu to the previous screen.
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@-4  volume

Used to change the disk volume label. ("Q8381A" or "(QQ8383" is set as the defauli
volume label.)

Press this key, and the following soft key menu appears to allow setting in the same
manner as setting the label.

Characters that can be used for the volume label are the same as the file name. Up to
11 characters can be set. The following characters can be used in the character menu.

Alphabet Ato Z, numerals 0t0 9, $&#% " - @_ " () {} ~!

Ivolume]

- - DEL CHR |INS 8P CLR LINE | ENTER EXIT

@-4-1 «
Moves the cursor one position to the left in the volume label input buffer.

B-4-2 -
Maoves the cursor one position to the right in the volume label input buffer.

@-4-3 DEL CHR
Deletes the character at the cursor position in the volume label input buifer.

3-4-4INS 8P
Inserts a single space at the cursor position in the volume label input buffer. The data at
the right side of the cursor shifts 1 character each to the right.

@-4-5 CLR LINE
Erases all the data in the volume label input buffer.

3-4-6 ENTER

Sets the character at the cursor pasition in the character menu, to the curscr pasition in
label data.

@-4-7 EXIT
Used to exit from the volume label input mode.
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Functions of the keys

(@)

Knob

Moves the cursor in the character menu to the left and right to select the desired
character. CW (clockwise) moves the cursor to the right, whilte CCW (counter clockwise)
moves the cursor to the left.

Arrow keys

Moves the cursor in the character menu up and down to select the desired character.
The key moves the cursor up, while the moves the cursor down.

BACK SPACE key
Used to erase 1 character immediately before the cursor.

0 to 9 keys, — key
Sets the input key data in the cursor position.

ENTER key

Sets the data in the input buffer as the volume label data.

By pressing this key, the volume input mode is reset, and both the character menu and
input buffer goes out.

prev menu
Used to retumn the soft key menu to the previous display.

CLOCK

‘This analyzer is equipped with a battery-backed-up internal clock function that displays the

date and time data on the upper right position of the CRT. This key is used to change the
date and time, or to turn on/eff the clock display.

The foliowing soft key menu appears by pressing this key. Select the item to be changed
by the soft key, and change the data by the key, key, or the knob.

The setting is increased by the key or by turning the knob to the CW (clockwise)
direction, and decreased by the key or by turning the knob to the CCW (counter
ctockwise) direction.

[CLOCK]

ON/OFF | YEAR MONTH | DAY HOUR MINUTE | prev menu

ON/OFF
Sets whether or not to display the clock. The ON/OFF mode is switched sach time this
key is pressed.
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@-2,3,4,5 6 YEAR, MONTH, DAY, HOUR, MINUTE
Used to change the year, month, day, hour and minute.

@-7 prev menu
Returns the soft key menu to the previous screen.

® BUZZER
Controls the conditions to activate the buzzer. The following soft key menu appears by
pressing this key.

[BUZZER]

QUIET prev mentu

®-1 BEEP
Sets whether 10 beep or not when the panel key is pressed.
The panel key beeps each time it is pressed when the "BEEP” display is inversed.

®&-2 WARNING
Sets whether fo beep when illegal setting is attempted when setting the measurement
conditions, atc.
A relatively low beep is given when illegal setting is attempied, while the "WARNING"
display is inversed,

®-3 QUIET
Used to decrease the sound of the buzzer.
The buzzer given when the pane! key is pressed or when illegal operation is attempted
will become somewhat quieter while the "QUIET" display is inversed.

®-4 prev menu
Returns the soft key menu to the previous screen.

462 COPY key

Used to start date outpul. PFressing this key starts data output to the printer or plotier under the
conditions set by the DEVICE Key. The LED is on while the data is output. The LED turns off
when the output ends. The plotter output can be stopped by pressing this key while the LED is
on. (If the plotter has internal buffer, the plotting does not always stop immediately after this key
is pressed.)

4.6.3 FEED key

This key is used to feed the paper,
About 5 mm of paper is fed by pressing this key.
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4.7 GP-IB Section

This section sets the GP-IB address, switches to local operation, and displays the GP-IB status.
This section is structured by the LOCAL {ADDRESS) key and four status LEDs.

4.7 1

LOCAL (ADDRESS) key

When the "REMOTE" LED is on, this key is used to switch from the remote status to the local
status. (In the local status, other keys on the panel are enabled.)

When the "REMOTE" LED is off, this key is used to set the GP-IB address. The following soft
key menu appears to enable setting, by pressing this key.

Soft key menu

[GPIB)

HEADER [ ONLY ADR UP ADR DOWN

How tc read the displayed setiing value

H-A-08

Tl

A Address

T A: Addressable

| O: Only {talk only)

bommmmmm s H: HEADER ON
—: HEADER OFF

Details of the soft key menu

O

HEADER

Sets whether to add the headsr when sending data through the GP-IB. The ON/OFF
display is switched each time this key is pressed. (The default is OFF)

When HEADER is on, the "HEADER" display is inversed.

ONLY

Swiiches the mode between the talk only mode {used for plotter output) and the
addressable mode (mode that receives address designation from external controller).
ONLY < > ADDRESSABLE is switched each time this key is pressed.

When the ONLY mode is selected, the "ONLY" display is inversed.

ADR UP, ADR DOWN

0 to 30 GP-IB addresses can be set in this analyzer. "ADR UP" increments the address
by 1, and "ADR DOWN" decrements the address by 1.

The key can be used instead of the "ADR UP" key, and the key instead of the
"ADR DOWN" key.
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4.7.2 Status lamps

The foliowing four LEDs indicate the GP-IB status.

@ SRQ: Lights while this analyzer is transmitting the service request signal onto the
GP-1B bus.
@ TALK: Lights when it is under the talker status that allows data transmission.

@ LISTEN:  Lights when it is under the listener status that allows data reception.

@ REMOTE: Lights when the analyzer can be controlled from external devices. All panel
keys except LOCAL are disabled while this LED is on.
This LED turns off by pressing the LOCAL key. {(When the universal
commang LLO "Local LockOut” is not set.)
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4.8 Other Keys

in addition to the keys describe above, the INSTR PRESET key and CAL key are provided to
initialize the analyzer and perform level calibration, respectively.

4.8.1 INSTR PRESET key

Used to set the panel setting to the initial status or to execute the self diagnosis function. The
foliowing soft key menu appears by pressing this key.

Soft key menu

[INSTR PRESET]

PRESET SELF TEST

Details of the soft key menu

>  PRESET
inttializes the panel setting of this analyzer. The following table shows the initial status.

Table 4-5 Initial Status by INSTR PRESET

[tem Setting
@ CENTER 1.050 um, APC:OFF
@ SPAN 1400 nm (0.35 pm t0 1.75 m)
@ REF LEVEL 0 dBm, AUTO:OFF
@ LEVEL SCALE £.0G, 10 dB/DIV
® AVG 1 (OFF)
© SWEEP MODE NORMAL
@ RESOLUTION 5 nm
® Measurement Stop status
@ Cursor Ali off, normal mode
@ Display Spectrum display singie screen, grid on
@ Normaiization All off
@ Spectral width "Pk. -xdB”
operation XdB: 3 dB, YdB : 20 dB
K: 1.0, Kr(RMS): 2.3548
® CURVEFRT OFF
@ OQutput device Printer (MENU QUT : off)
@& Clock display ON
® Buzzer BEEP, WARNING: ON QUIET: OFF
@ Label * ADVANTEST (Q8381A Opticat Spectrum Analyzer *
@® Power monitor A1 1.85 umn, N-MAX: 101, INTERVAL: 0.1 sec

{(Note} @ [tems other than above cannot be changed.
® In the case of the Q8383, the items are modified as CENTER; 1.150 um,
SPAN; 1200 nm (0.55 pm to 1.75 «m), and Label; "Q8383" instead of "Q8381A".
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@

Operate the key as follows to change the initial status.

SAVE

L] D] [ [o] ]

ENTER

The above operation stores the current panel conditions as the initial status.
The analyzer can be returned to the original initial status (the setting of Table 4-5) after
changes are made, by the following key operation.

SAVE
L] ] [ L]
ENTER
SELF TEST

Used tc execute the self diagnosis function.

The CRT displays the following screen by pressing this key. The result of self diagnosis
is sequentially dispfayed. K no etror is detecied, it returns to the previous measurement
data display screen.

If error is detected, the error item is displayed with the error code, and the operation
stops.  (If error occurred in the backup RAM itern, operation does not stop and the
diagnosis continues. Three beeps are given after the diagnosis is completed.

"backup riremory destroyed!! > press any key for continue.”

is displayed as error message. Press any panel key to retun to the measurement
screen.})

RAKERAKAAA R AR FT AR AAR A A A A KA F R AT AR IR A AT ARA TR AR Ak R k%

* Q838l1A COptical Spectrum Analyzer *
* rev. A00/300 *
% MFD by ADVANTEST CORP. *
AR REARA A KR A IR R AA A A IR A AR XA IR AR AR T LA A A AR b R A ek %’
SELF-TEST in progressge-+-«»
item Judge code
{1} ROM PASS
{2) RAM PASS
{3) backup RAM PASS
{4) peripheral PASS
{5) measurement block PASS

Fig.4-22 Self Diagnosis Function Screen’

(Note) In case "FAIL" is detected as result of the seif diagnosis, record the item and
arror code, and notify details to the ATCE, nearest sales station, or your agent.
The address and phone number are given at the end of this book.
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4.8.2 CAL key

Used to calibrate the wavelength or level of this analyzer.

Input a light source of a known wavetength or level, execute measurement, and then press this
key.

When calibrating with the level of the optical power meter value as reference, use light source
with single spectrum. Light source with wide spectral width will result in difference between the
peak fevel of spectrum measured by this analyzer and the measurement of the optical power
meter. (Note ihat the spectral width of the input light source will have no effect when calibrating
the level of the power monitor mode.)

When level calibration is executed, the same calibration data is applied to the entire area of the
measurable wavetength range. .

The following soft key menu used for calibration appears by pressing this key.

Soft key menu

[CAL]

A LEVEL (SPY | LEVEL (PW) EXECUTE | CAL VALID

Details of the soft key menu

@ 2
Used to calibrate the wavelength,
Press this rey, and then input the known wavelength data of the input signal through the
numeric keys.
The "A" display is inversed by pressing this key, indicating that it is ready for wavelength
calibration. The wavelength calibration mode is reset by pressing this key again.
This key is effective only when under the spectrum measurement status.

® LEVEL (8F)
Used to calibrate the spectrum measurement level.
Prass this key, and then input the known level data of the input signal through the
numeric keys.
The "LEVEL (SP)" display is inversed by pressing this key, indicating that it is ready for
wavelength calibration. The level calibration mode is reset by pressing this key again.
This key is effective only when under the spectrum measurament status.

& LEVEL {(PW)
Used 1o calibrate the level of the power monitor measurement,
Press this key, and then input ithe known level data of the input signal through the
numaeric keys,
The "LEVEL (PW}" display is inversed by pressing this key, indicating that it is ready for
wavelangth calibration. The level calibraticn moede is reset by pressing this key again.
This key is effective only when under the power monitor measurement status.
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@  EXECUTE
Used to execute the wavelength/level calibration. The calibration data is calculated from
the difference between the data input in @, @, @ and the measured peak
wavelength/leve! data.
If the calibration data exceeds * 9.8 nm or = 9.9 dB, warning beep is given with the

following message when this key is pressed.
“illegal Aflevel data input!!”

® CAL VALID
Used to enable the calibration data. The calibration data is effective when the "CAL
VALID" display is inversed. This calibration data is added to the measured wavelength/
level and displayed.
The calibration data is disabled by pressing this key again, and the measurement data is
displayed using the default calibration data only.
Once calibration is executed, this calibration data is stored in the internal backup memory.

< Operation example >
{1)  Wavelength calibration
Operation procedure

@  Input the wavelength of a known light source, and execute measurement of the spectrum,
(Turn off "CAL VALID".)

@  When the known wavelength is 1.55 um, enter this data as follows.

CAL

AN R ENNCTN o 5 O

@ Execute the calibration by pressing the "EXECUTE" soft key, and then press "CAL
VALID" 1o enable the calibration data,

{2)  lLevei calibration in spectrum measurement
Operation procedure

@  Input the known level of a single spectrum light source, and perfarm spectrum
measurement. (Turn off "CAL VALID".)

@  When the known level is — 5.8 dBm, enter this data as foliows.

GAL

L [feme] [0 [ O E C e
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Execuie the calibration by pressing the "EXECUTE" soft key, and then press "CAL
VALID" to enable the calibration data.

* The power monitor measurement level calibration can be done by measuring under the
power monitor mode, and then performing the above steps @ {using the LEVEL (PW)
key)and @,
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5 SOFT KEY MENU FUNCTIONS (SUMMARY)

The soft keys can be classified into those thai start operation as soon as they are pressed, those that
dispiay the soft key menu, and those that allow input of the setting data.

There are soft keys that executes the operation as scon as they are pressed, those that make
selections, or those that enters the nesting. (Generally saying, soft key menu described by lower case
alphabets display the menu of other nesting.)

The knob is used to set the tunction (CENTER, SPAN, REF LEVEL, etc.) or to move the cursor, but
when the LED of the key corresponding to the cursor is on, the cursor move has the priority.

The folicwing is the contents of Chapter 5.

Table of Contenis

5. SOFT KEY MENU FUNCTIONS (SUMMARY) .. ... ... ... . . . .. 5-1
51 FUNCTION Section ... ... e i e e 5-2
B2 CURSOR SeClom ...t e e e e 5-6
B3 AT A SathOn L e e e e e e 5-7
5.4 DISPLAY Sechon . ... e e e 5-8
BB DATA OUT Seclion ... i i e e e e e e e e e 5-16
5.6 GP-IB Secton .. . e e 5-20
BT O RErS L e e e e e e e e 5-2t*

H—1 Auiy 1N/AR




(83814/8383
QPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.1  FUNCTION Seclion

5.1 FUNCTION Section

This section consists of keys used to set the most basic measurement conditions of the optical
spectrum analyzer.

CENTER

Seis the center waveform for analysis.
i

The numeric keys, knob, arrow keys, soft keys are enabled.

< Softkey menu >

PEAK The peak level wavelength is set as the center wavelength.

CURSOR The wavelength at the cursor is set as the center wavelength. When two
cursars are displayed, the wavelength at the middle position is set as the
center wavelength.

AUTO PKC Selects the APC (Auto Peak Center} function that automatically sets the
peak wavelength as the center wavelength when the measurement ends and
performs measurement again.

SPAN Sels the analysis wavelength span, start, stop wavelength. The numeric

keys, knob, arrow keys, soft keys are enabied.

< Soflkay menu >

SPAN Sets the analyzed wavelength span.
START Sets the start wavelength.
STOP Sets the stop wavelength.

M A—8PAN Sets the part sandwiched by two wavelength (X} cursors as the span.

0.3510 1.0 Sets the short wavelength area (QB381A : 650 nm from 0.35 fo 1.0, and
or Q8383 : 450 nm from 0.55 t01.0) as the span.
0.5510 1.0

0.910 1.75 Sels the long wavelength area (850 nm from 0.9 to 1.75) as the span.

FULL Sets the maximum span (1400 nm from £.35 to 1.75).
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REF LEVEL
£

<Softkey menu>

PEAK

CURSOR

MAX HOLD

AUTO

LEVEL SCALE
-]

< Soltkey menu >

LIN/LOG

10 &B/D

5 dB/A

2 dB/D

1 dB/b

0.5 dB/D

0.2 dB/D

AUTG

< Boftkey menu >

FULL

0.3510 1.0
or
0.55 10 1.0

0910 1.75

ABORT

Sets the display range of the level axis.
The numeric keys, knob, arrow keys, soft keys are enabled.

Sets the measured peak level as the REF level.

Sets the level cursor position as the REF level. When twe cursors are
displayed, the sandwiched area is set as the display range.

Selects the maximum hold mode in each wavelength. ON/OFF operation.

Selects the optimum REF level according to the input signal.
ON/OFF operation (inverse/normal dispiay}.

Switches between linear and log display, and sets the scaie for log display.
The numeric keys, knab, arrow keys, soft keys are enabled.

Switches between linear and log dispiay.
Sats the log scale at 10 dB/DIV.

Sets the log scale at 5 dB/DIV.

Sets the log scale at 2 dB/DIV.

Sets the log scale at 1 dB/DIV,

Sets the log scale at 0.5 dB/DIV.

Sets the log scale at 0.2 dB/DIV.

Automatically sets the optimum wavelength span, level etc. to mateh the
input signal. The following soft keys can be used.

Searches for the optimum conditions within the entire measured wavelength
range, and sets the result.

Searches the optimum conditions within the range of 0.35 wm to 1.0 xm
{Q8381A) or 0.55 xm to 1.0 um (Q8383), and sets the result.

Searches for the optimum conditions within the range of 0.9 xm 0 1.75
and sets the result.

Steps execution of the AUTO function.
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9.1 FUNCTION Section

AVG

' < Softkey menu >

1 (OFF)

2

5

10

20

160

SWEEP MODE
)

< Soflkey menu >

NORMAL

ADAPTIVE

HI-BENS1

HI-5ENS2

PULSE

Gate Time

HA=SWEEP

Sets the averaging count and controls on/off of the averaging process.
The numeric keys, knob, arrow keys, soft keys are enabled.

Sets the averaging count at 1 {OFF).
Sets the averaging count at 2.

Sets the averaging count at 5.

Sets the averaging count at 10.

Sets the averaging count at 20.

Sets the averaging count at 50.

Sets the averaging count at 100.

Selects the sweep mode.
The numeric keys, knob, arrow keys, soft keys are enabled.

Selects sweep mode “NORMAL",
high speed.

Measures relatively high leve! signal with

Selects sweep mode "ADAPTIVE". Measures signals that requires both
speed and sensitivity. Also measures pulse light (flash light) by external
synchronization signal (GATED MEAS INPUT}.

Selects sweep mode "HI-SENS 1", Measures low lovel signal stably. The
measurement sensitivity is about — 80 dBm.

Selects sweep mode "HI-SENS 2", Measures low level sianal in wide
dynamic range. The measurement sensitivity is about — 85 dBm.

Selects sweep mode "PULSE",
peak level within the gate time.

Measures the puise fight by measuring the
Sets the measurement gate time for pulse light measurement mode.

Selects the mode (PARTIAL SWEEP) that sweeps the area sandwiched Dy
two waveiength (X) cursors. Switches between on/off each time pressed.
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5.1 FUNCTION Section

RESOLUTION

jmal

< Soltkey menu >

0.1 nm

0.2 nm

0.5 nm

1.0 am

2.0 nm

5.0 am

Sels the wavelength resolution.
The numeric keys, knob, arrow keys, soft keys can be used.

Sets the resclution at 0.1 nm.
Sets the resolution at 0.2 nm.
Sets the resolution at 0.5 nm.
Sets the resolution at 1.0 nm.
Sets the resclution at 2.0 nm,

Sets the resoclution at 5.0 nm.
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52 CURSCR Section

ON/OFF Turns onfoff the cursor display, and selects the display format of the cursor

data. The soft keys can be used.

<Sofikey menu >

NORMAL This mode displays the cursor position wavelength and level as are.
OHMODE This mode displays the wavelength difference, level difference at the cursor
position.

2ND PEAK This mode displays the wavelength difference, leve! difference between the
peak and the 2nd peak,

POWER This ode displays the total level (power) between the wavelength cursors.

LEFT PK Moves the current wavelength cursor 1 to the left peak position.

RIGHT PK Moves the current wavelength cursor 1 1o the right peak position.

Controls the on/off of wavelength cursor 1.

Controts the on/off of wavelength cursor 2.

Contrals the on/off of level cursor 1.

CF[FTF[E

Controfs the on/off of level cursor 2.

Note: When the LEDs on A1, A2, L1, L2 are on, the cursor can be moved.
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5.3 DATA Section

5.3 DATA Section

This section includes the numeric keys, unit keys, arrow keys, used to change the setting data,
and the LABEL key to enter the comment.

LABEL Changes the label (comment).
The numeric keys, knob, arrow keys, soit keys can be used.

<Softkey menu >

— Moves the cursor in the label input buffer o the left.
- Moves the cursor in the label input buffer to the right.
DEL CHR Erases the character at the cursor position in the label input buffer.
INS SP inserts a space in the cursor position in the label input buffer.

CLR LINE Clears all the data in the label input buffer.

ENTER Sets the character currently selected in the character menu.

UNDO Helurns the label data to the status before the LABEL key was pressad.

Keys that can be used to change the label

#  Knob 1 Moves the cursor in the character menu fo the left and right.
R © Moves the cursor in the character menu up and down.
BACK SPACE :  Erases the character immediately before the cursor in the label input
* buffer.
. Sets the data in the label input buffer as the label data.
¢ D This key resats the label setting mode.
ENTER
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5.4 DISPLAY Section

This section consists of keys used to set the display format, to analyze the measurement data,
and to save and recall data,

CONTROL

Sets the display mode.

The soft keys can be used.

<Solftkey menu >

DUAL Controls on/off of the dual screen mode.,
S.IMPQOSE Controls on/off of the super impose mode.
3D Sets the on/off as well as display conditions of the 3-dimensional dispiay
mode.
3D ON/OFF Controls on/off of the 3-dimensional display mode.
INC ANGLE Increases the display angle by 1 step {15°). (Max.: +75°)
DEC ANGLE Decreases the display angle by 1 step (15°). (Min.: -75°)
CSR NEXT Moves the cursor to the next measurement data.
DELETE Deletes the measurement data where the cursor number is set.
more Displays the next soft key menu.

CLEAR Clears all previous 3-dimensional display data memory.

INC N Increases the maximum display data by +1. (Max.: 16)

DECN Decreases the maximum display data by ~1. {Min, 1 2)

N LOCK Sets whether to stop the measurement when measurement of the
maximurn number of dispiay data ends. Switches between on/off each
time pressed.

ROLL On/off control of the roll display mode (mode where the data is
overwritten from the old data when it exceeds the maximum display
data).

RECALL Cails and displays the previous 3-dimensional display data.

prov menu Displays the previous soft key menu.
prev menu Displays the previous soft key menu.
GRID Controis the on/off of the grid of the data display frama.
act U&L Controls on/off (inverse/normal display} of the mode that updates the
upper/lower screen data in dual screen display.
xeng UL Switches the upper and lower screens in the dual screen display.
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5.4 DISPLAY Section

SAVE

<Softkey menu >

Stores (saves} the measurement data, panel conditions in tha internal
memary. Numeric keys, knob, arrow keys, soft keys can be used.

SAV REF Stores the current measurement data into the reference memory.
SAV MEASH Stores the current measurement data in measurement data mamory 1.
SAV MEAS2 | Stores the current measurement data in measurement data memory 2.
SAV MEASS | Stores the current measurement data in measurement data memory 3.
say meas Stores the current measurement data in measurement data memaory 1 to 32
or in the floppy disk.
This key displays the measurement data directory.
SAVE Stores the current measurement data in the selected number,
DELETE Deletes the data of the selected number,
RECOVER Recovers the memory/file deleted by BELETE.
name Used to set specific memory nameffile name. Displays the name input
character menu, (Max. 8 characters)
« Moves the name input cursor 1 character to the left.
— Moves the name input cursor 1 character to the right.
T (Noj Selects one previous memory/ile number,
4 {(No} Selects the next memory/file number.
CLR LINE Clears the input name
ENTER Sels the selected character of the character menu as the data.
prev menu Displays the previous soft key menu.
EXIT Exits from the measurement data save mode and returns to the normal
mode.
sav panel Stores the current panel conditions in condition setting memory 1 to 10 or in

the floppy disk.

This key displays the condition setting directory information.
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SAVE

DELETE

RECGOVER

name

Stores the current measurement conditions in the selected number.
Peletes the conditions of the selected number,
Recaovers the memory/file deleted by DELETE.

Used fo set specific name beside the name. The character meny o set the
name is displayed by pressing this key. (Max. 8 characters)

.

Moves the name input cursor 1 character to the left.

—

Moves the name input cursor 1 character to the right.

T (No)

Selects the previous memoary/ile number.

1 {Noj

Selects the next memory/file number.

CLR LINE

Clears the input name.

ENTER

Sets the selected character of the character menu as the data.

prev menu

Displays the previous soft key menu.

EXIT

Exits from the panel condition save mode.
The panel condition directory information display goes out (o return to
normal measurement data display.

Keys that can be used by "sav meas’, 'sav panel’

L

Knob

1]

BACK SPAGE

[ ]

ENTER

@ Selects the number in the directory window.
@ Moves the cursor in the character menu to the left and right,

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

Erases 1 character in the name data immediately before the cursor
position.

Sets the data in the name input buffer as the memory nameffile name.

5-10 Oct 8/93



(283814/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.4 DISPLAY Section

RECALL

<Softkey menu >

RCL REF

RCL MEAST

RCL MEAS2

RCL MEASS

rel meas

Reads (RECALL) the measurement data, panel conditions from the internal
memory or floppy disk. '
Numeric keys, knob, arrow keys, soft keys can be used.

Recails the data from the reference memory.
Regalis the data from the measurement data memory 1.
recalls the data from the measurerment data memory 2.

Recalls the data from the measurement data memory 3.

Recalls the data from measurement data memory 1 10 32, or floppy disk.
The directory information of the current measurement data is displayed by
pressing this key.

RECALL

Recalis the measurement data from the selected number.

After recalling the data, the directory information goes off and returns to
normal measurement data dispiay.

EXIT

xits from the recall mode and returns to normal mode.

rcl panel

The measurement data directory information display goes out to retum to
normal measurement data display.

Recalls the panel condition setting from memory 1 to 10, or from the floppy
disk. .

The dirsctory information of the current panel conditions is dispiayed by
nressing this key,

RECALL

Recalls the panel setting conditions from the selacted number.

After recalling the data, the directory information goes off and returns to
normal measurement data display.

EXIT

Exits frem the panel condition setting recall mode and returns to normal

mode.
The panel condition setiing directory information display goes out to
return to normal measurement data dispiay.

Keys that can be used by ’rcl meas’, 'rcl panel’

® Knob

Selects the memory/ile number in the directory window.

Selects the memoryfile number in the directory window.
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NORMALIZE
LOSS/TRANS

<Softkey menu>

PK.NCRM

MEM NORM

LOSS

TRANS

SAV REF

SAV MEASH

FUNC MENU

Normalizes and displays the measurement data with the maximum value of
ihe stored reference memory or measurement data.

Sets the mode to normalize and display the measurement data at the
maximum value ievel.

Selects the data to be operated with the reference memory.

The measurement data memory 1 (inversed) or the measurement data
(normat). Cannot be turned on (inversed) unless both the reference memory
and the measurement data memory 1 are stored.

Autornatically selects "LOSS" when ON (inversed) is set.

Sets the operation/display modes of the loss characteristics (REF/MEAS or
REF/MEAS-MEM1).

It switches between the loss characteristics mode and normal mode sach
time this key is pressed. This mode tumns off when "TRANS" is pressed.
This key is disabled when data is not stored in the reference memory (REF),
or when the reference wavelength condition of the reference memory is
different from the current status.

Sets the operation/display modes of the transparency characteristics
(MEAS/REF or MEAS-MEM1/REF).

It switches between the transparency characteristics mode and normal mode
each time this key is pressed. This mode turns off when "LOSS" is
pressed. This key is disabled when data is not stored in the referance
memory (REF), or when the reference wavelength condition of the reference
memory is different from the current status.

Stores the current measurement data in the reference memory.

Stores the current measurement data in measurement data memory 1.

Controls whether to change the soft key menu when the FUNGTION section
key is pressed. Turns on/off each time the key is pressed.

When this key is on (inversed), the soft key menu corresponding o the
FUNCTION section keys is displayed.
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SPECTRAL WIDTH Eyacytes and displays the spectrum width operation.
The following four calculation types are available.

< Softkey menu >

Pk.-XdB Calculates and displays the spectrum width by the XdB method.

ENVELOPE Calculates and displays the spectrum width by the envelope methoed.

RMS Calcuiates and displays the spectrum width by the RMS method.

Peak RMS Caleulates and displays the spectrum width by the peak RMS method.

parameter Sets parameter to calculate the spectrum width.
XdB Sets the down level difference X from the peak. (Initial value is 3 dB.)
YdB Sets the peak threshald level Y. (Initial value is 20 dB.)
K Sets the coefficieni K to be muliiplied to the calculated spectrum width.

{Initial value is 1.0.)

Kr(RMS) Sets the coetficient Kr to be multiplied in the RMS3 method and peak
RMS method. {Initial value is 2.3548).

orev menu Displays the previous soft key menu.

FUNC MENU | Controls whether to change the soft key menu when the FUNCTION section

keys are pressed.
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ADVANCE

< Sofikey menu >

CURVE FIT

DOMINANT

power-men

Used to select the curve fit, luminosity display, and power monitor display.

Curve-fits and displays the measured spectrum waveform to a specific
secondary function waveform. Turns on/off each time this key is pressed.

Selects the mode to add luminosity offset against the measured data and
display the result. Turns on/off each time this key is pressed. (Enable for
Q8381A only)

Used to select the power monitor display function. This key displays the
following soft key menu.

ON/CFF

Sets the power monitor display on/off.

search A

Used to automatically set the wavelength setting of the power monitor

operation as the peak wavelength.

set A

Used to set the wavelength of the power manitor operation.

The wavelength is set by pressing this key, and then the numeric keys,
knob, and arrow keys to set the value. (Initial value is 1.55 2}

N-MAX

Sets the number of measurement points of the trend display under the

power monitor display mode. Press this key, and then the numeric keys,
knob, and arrow keys to set the value. (Initial value is 101.)

INTERVAL

Sets the data sampling interval in the power monitor gisplay.

Same as the measurement interval in trend display.
{Initial value is 0.1 sec.)

prev menu

Displays the previous soft key menu.

O.AMP

Used to calculate the gain/noise figure of the optical amplifier.
This key displays the following soft key menu.

NF (s-sp)

Selected to perform the noise figure calculation by only the item of the

beat noise between the signal ight and the spontaneous.

NF (total)

Selected tc perform the noise figure calculation by the total noise of

4 items.

2 PASE

Calculates the total power of ASE in the area betwaen two cursors.

FIT MEM-3

Specifies whether to use the data of memory 3 when the ASE level is

obtained. ON/OFF operation.

SPE DIV

Specifies whether to perform the compensation by the measured input

signal spectrum when the ASE level is obtained. ON/OFF operation.
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parameter -l Sets parameter tc calculate the gain and the noise figure.

K

SPAN-A

SPAN-B

FILTER A4

Pin LOSS

Pin LOSS

prev menu

prev meni

WDM

Sets the coefficient K to be multipled fo the calculatad noise figure.
(Initiat value is 1.0.)

Sets the range A of the measurement data area used when the ASE
level is obtained. (Initial value is 2 nm.)

Sets the range B of the measurement data area used when the ASE
lever is obtained. (Initial value is 5 nm.)

Sets the valid light filter width used when the noise figure is obiained
by the total noise of 4 items. (Initial value is 3 nm.)

Sets the level difference between the signal input 1o optical amplifier
and the signal in this analyzer at measurement. ({Initial value is 0 dB.)

Sets the level difference betwsen the signal output to optical amplifier
and the signal in this analyzer at measurement. (Initial value is 0 dB.)

Displays the previous soft key menu.

Displays the previous soft key menu.

Used to calculate the gain/noise figure of the optical amplifier in the
wavelength multiplex method, Pressing this key dispiays the following soft

key menu.

on/oft

AUTO

= PASE

FIT-MEM3

LIST ALL

Turns on/off the list display of gain/noise figure of the optical amplifier for
each signat light.

Selects to obtain the PASE curve automatically or {o obtain it by setting
parameters. ON/OFF operation.

Two cursors are displayed on the PASE curve. The total power in the
area between two cursors is calculated,

Specifies whether to use the data of memory 3 when the ASE level is
obtained. ON/OFF operation.

Specifies to display or not to disptay the gain/hoise figure of up to 16
signal lights of the optical amplifier by using all of screen. ON/OFF
operation.
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Y-dB

SPAN-A

SPAN-B

PEAK->

PEAK«--

prev menu

prav menu

parameter —l Sets parameter to calculate the gain and the noise figure.

Sets the peak threshold level Y. (Initial value is 20 dB. Peak at the
peak threshold fevel Y or over is used.)

Calculates the gain and the noise figure.

Sets the coefficient K to be multiplied to the calculated noise figure.
{Initiat value is 1.0.)

Sets the inside range of the measurement data used when the PASE
curve is obtained. (initial value is 1.0 mm.}

Sets the outside range of the measurement data used when the
PASE curve is obtained. (Initial value is 1.5 mm.)

Selects the next right signal light when SPAN-A/B is set.
Selects the next left signal light when SPAN-A/B is set.

Displays the previous soft key menu.

Displays the previous soft key menu.

FUNC MENU | Controls whether to change the soft key menu when the FUNCTION section
keys are pressed.
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5.5 DATA OUT Section

This section consists of keys used for output of the measurement data, initialization and on/off of
the floppy disk, and setting of the clock (calendar) and buzzer.

DEVICE Sets the output device, specifies the format, initializes and sets/resets the
floppy disk, and sets the clock and huzzer.
The following soft keys are available.

< Softkey menu >

PRINTER Selects the internal printer as the output device.

MENU OUT Controls whether to output the soft key menu on the printer.

prev menu Displays the previcus soft key menu.

PLOTTER Selects the GP-1B plotter as the output device.

TYPE: AT Our R9833 plotter is used.

TYPE: HPGL HPGL-specification plotter is used.

DATA: ALL Plots all the information displayed on the CRT.

DATA: SIG Plots only the waveform information displayed on the CRT.

PAPER ADV Sets on/off the automatic paper feed structure.

plot size Specifies the plot size. (Number of figures to be plotted on a single
sheet, vertical and horizontal size.)

Ad (H1} One figure is to be plotted on horizontal A4 paper.
H2 Two figures are to be piotted on horizontal A4 paper.
H4 Four figures are to be plotted on horizontal A4 paper.
V1 One figure is to be plotted on vertical A4 paper.
V2 Two figures are to be plotted on vertical A4 paper.
V4 Four figures are 1o be plotted on vertical A4 paper.

orev menu Displays the previous soft key menu.
prev menu Displays the previous soft key menu.
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FLOPPY Initializes the floppy disk, and controls on/off the floppy disk status.
ON/OFF Sets whether to use the floppy disk for save and recall. The floppy disk
is used when ON.
DIR Used to display the directory information of all the files in the fioppy disk.
format Used to initialize the floppy disk.

EXECUTE Executes mitialization of the floppy disk.

2DD (720 K) | Selects format capacity 2DD-720K.
(Common to NEC-PC and IBM-PC.)

2HD (1.2 M) | Selects format capacity 2HD-1.2M. {NEC-PC)

ABORT Cancels the initialization of the floppy disk.

prev meny Displays the previous soft key menu.

volume Used to add volume label to the floppy disk.
- Moves the cursor in the input buffer one position to the left.
— Moves the cursor in the input buffer one position to the right.

DEL CHR Delstes the character at the cursor position in the input buffer.

INS 5P Inserts a space at the cursor position in the input buffer.

CLR LINE Clears all the data in the input buffer.

ENTER Sets the character at the cursor position in the character menu into the
input buffer.
EXIT Used to exit from the volume label input mode.
prev menu Displays the previous soft key menu.
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CLOCK

Sets the clock (calendar).

ON/OFF

Sets the clock display on/off,

YEAR

Used to change the year.

MONTH

Used to change the month,

DAY

Used to change the day.

HOUR

Used t6 change the hour.

MINUTE

Used to change the minute.

{The second is reset to 0 when the minute is changed.)

prev menuy

Displays the previous soft key menu.

BUZZER

Sets the conditions to beep.

BEEP

Sets whether to beep when the panel keys are pressed.

WARNING

Sets on/off the warning beep against wrong setting.

QUIET

Controis the volume of the beep. When set ON (QUIET mode), the

beep becomeas quieter than normal.

prev menu

Displays the previcus soft key menu.

COPY

FEED

Used to start data output.

Used to start paper feed to the printer.

5--18 Aug 10/96




(8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.6 GP-IB Section

5.6 GP-IB Section

This section is used to specify the GP-IB address and switch to local aperation.

LOCAL Sets the GP-IB address (when the REMOTE lamp is off), or switches to
local operation (when the REMOTE lamp is ony,
ADDRESS

< Softkey meny >

HEADER Sets whether to add header when outputting the data.

ONLY Switches between talk only mode (effective for plotter output) and
addressable mode (mode to receive external controller address designation).

ADR UP Increments the GP-IB address by 1.

ADR DOWN | Decrements the GP-IB address by 1.
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5.7 Others
CAL Calibrates the wavelength, level.
< Sotftkey menu >
A Used to input the wavelength calibration data.

LEVEL (SP) Used to input the level calibration data for spectrum measurement.

LEVEL (PW) | Used to input the level calibration data for power monitor measurement.

EXECUTE Used to execute the calibration,

CAL VALID Used to enable the calibrated data.

INSTR
PRESET Resets the panel conditions to the initial status, or executes the salf

diagnosis function,

<Softkey menu>

PRESET Resets the panel conditions to the initial status.

SELF TEST Executes the self diagnosis function.
Displays any error if detected. [t returns to the initial status when power is
supplied, after the self diagnosis is completed.
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6.

GP-IB INTERFACE

This chapter describes the program codes (listener format), data output (falker format) and program
example for remotely controlling this analyzer through the GP-IB interface. The configuration of this
chapter is as follows.

8.1
6.2

6.3

GP-IB INTERFACE
Generat

Specifications

6.2.1
6.2.2

GP-1B Handling

6.3.1
6.3.2
6.3.3
5.3.4
6.3.5
6.3.6
8.3.7
6.3.8

Table of Contents

GP-IB specifications  ........

Interface functions  .........

Connecting other devices .. ..
Program code (Listener format)

Tatker format {Data output format)

.................................

SErvice r8QUBST . . i e e

Device trigger function .. .. ..
Device clear function  .......
Status modification by command

Sample programs .. .. ... ..

.................................
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6.1 General

The (18381A/Q8383 is equipped with a GP-IB interface (GP-1B: General Purpose Interface Bus)
and can be remotely controlled via the 488-1978 measurement bus which meets IEEE
specifications,

The GP-IB interface contains the fallowing functions.

(1) Setting

@ Panel setting : Same as the manual panel setting 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} Head

@  The panel setting conditicn can be read.
@  Dataread: 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 line).

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 measurement systemn
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, talker
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 controlier can also specify setting conditions from the "Talker"
to the "Listener”.

Eight bit-paraliel and byte-serial type data 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 ASCH 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 controlting
synchronous data transfer between devices and five conirol lines for controlling information flow
on the bus.

-2 Dec 18/95
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& The handshake lines are used for the following signals:

DAV (Data Valid)
NRFD (Not Ready for Data):

NDAC {Not Data Accepted):

Signal indicating data valid state.

Signal indicating ready state for transmilling or receiving
data.

Signal indicating completion of data reception.

s The control lines are used for the following signals:

ATN (Attention)

IFC {interface Ciear)
=01 (End of identify)
SRQ {Service Request)

REN {Remote Enable)

Signal for determining whether the data line signal is an
address, command or other information.

Signal which clears the interface.

Signal used upon completion of data transfer.

Signal used to request the controller for service from a
device.

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 {18 lines)

tFC, ATN,
SRG, REN,
=0]

DAV, NRFD,

NDAC

DIO1to 8

Interface interface Interface interface
{Control, {Talk and {Talk) (Listen)
talk and fisten)

flisten)
Device A Device B Device Device D

Fig. 6-1  Qutline of GP-1B Interface

[ Mint Q7
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6.2 Specifications

6.2.1 GP-IB specifications

Specification . IEEE488-1978
Code used o ABCH code
However, binary code is used in packed format.
Logic level © o Logic "0" (High) +2.4 V or above
Logic "1" (Low) +0.4 V or below
Signal line terminal : The 16 bus fines are terminated as shown in Fig. B-2.
e+ 5V
$ 3k
“Q’b Diriver
Bus Line s ./
6.2 kO *—’ >— Receiver
Fig. 6-2  Signal Line Terminals
Driver : Three-state type
Output voltage in "Low" state: +0.4 V or below, 48 mA
Output voltage in "High” state: +2.4 V or ahove, -5.2 mA
Heceiver . “Low" state when +0.6 V or below
"High" state when +2.0 V or above
Overall length of bus cable  :  (Number of devices connected to the busix 2 m
or tess, and not exceeding 20 m
Address © Upto 81 Talk and Listen addresses can be specified
L.GCAL
using the D local address switch on the front panel
ADDRESS
{8 addresses specified when shipped).
Connector 1 24-pin GP-IB connector

57-20240-D35A (Amphenol equivalent)
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6.2 Specifications

Signal code | Fin No. 24-pin GP-1B connector Fin No. ! Signal code
GND LOGIC 24 - 12 SHIELD
GND {ATN) 23 /,// 11 |ATN
GND (SRQ) 29 ~ 10 |SRQ
GND {IFC) 21 9 |IFC
GND (NDAC) 20 8 NDAC
GND (NRFD) 19 7 NRFD
GND (DAW) 18 B DAY
REN 17 & EOI
DIO 8 16 4 Dic 4
Cio 7 15 3 DIO 3
DIO 6 14 2 DIO 2
DIO 5 13 1 D0 1

Fig. 68-3 GP-I1B Connector Pin Arrangement'

6—5 Oct 8/383
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6.2.2 Interface functions

The GP-IB interface functions are listed in Table 6-1.

Table 8-1 interface Functions

Code Description
SH1 Source handshake function
A1 Acceptor handshake function
TS Basic talker, serial polf and talk only™ functions as well as talker
release function specified by the listener
L4 Basic listener function, and listener release function specified by
the talker
SR1 Service request function
RL1 Hemgote function
PRO No parallel poll function
DCH Device clear function enabled
(BER Device trigger function enabled
Co No controller function
E2 Three-state bus driver is used.

The talk only function operates on the piotier.

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.

CAUTION

Only mode is not guaranteed.

Luring Only mode, the controller should not be operated simultaneously since operation in

Note: |f the "ATN" signal is switched to True during message fransfer, the previous transfer

states are released.

Ot R/OR
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6.3 GP-IB Handiing

6.3.1

Connecting other devices

Since the GP-IB system consists of multiple devices, pay attention to the following when
preparing the system.

{1)

Check the condition {preparation) and operation of the analyzer, controller and peripheral
devices, and read the respective instruction manuals before starting connection.

The total length of the bus cable for connecting the devices should not exceed that
specified.

The total length of the bus cable shouid be [number of devices conneclted to the bust X
2m, not exceeding 20 m.

The following standard bus cables are provided.

Table 6-2 GP-IB Standard Bus Cables {sold separately)

Length Specification

0.5m 408JE-1P5
im 448JE-101
Zm 408JE-102
4m 408JE-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 simultaneously.

Before turning 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.

I any device is not turned ON, the operation of the entire system cannot be guaranteed.

f-7 Mt /A2
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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 to indicate the function and
numeric data to specify the value.

XX ddddd

L# Nurmeric data

®  One numeric character (code)
* |Integer
s Real number

Header indicating the function
{three aiphabetic characters)

The condition state is read when "?" is added to the end of the function header.
(After "xxx?" is ransmitted, the analyzer is set to Talker to 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.

2. The analyzer processes the program codes by one line up to the terminator.
Up to 2556 characters can be set in one line.
When describing multiple program codes in a lire, 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.

i 1 :  Canbe omitted.
{ ) Header with identical function
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e FUNCTION (1/3)
Program code
ftern - : Contents Head
Function Setting
header
CENTER { CENTER CEN Numeric + unit Unit C
. UM: JZH
(Default )
NM: nm
Example
CEN1.55UM
CEN780nm
CEN1.31
PEAK PKC ———— peak to center X
CURSOR cuc s Cursor o cenler X
AUTO PKC APC 0,1 0: OFF, 1: ON O
SPAN | SPAN SPA Numeric + unit Unit O
UM: JZiE
NM: nm
{Default )
NMDinm/SIV
Example
SPASONM,
SPATONMD
START STA Numeric + unit Unit O
UM: LM
(Default )
NM: nm
Example
STAO.68UM,
STA755nm
STOP STO Numeric + unit Unit O
UM: zm
(Default )
NM: nm
Example
STO1.6um,
STOBOENM
S A—=8PAN Lsp A1=242 set to span
03610 1.0 HSP 0, 1 0 0.3510 1.0 ((28381A) X
08910 1.75 0.55 10 1.0 (Q8383)
1: 091175
FULL ESP —_— FULL SPAN X
0.35 0 1.75 (Q18381A)
.55 10 1.78 (QB383}
AUTO CAU 0,1 0: OFF, 1: ON O
(COH span)
(Note) O: Can be read.
x: Can not be read.
R—_Q Nt Q07
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6.3 GP-IB Handling

®  FUNCTION (2/3)

Program code

ltem - i Contents Read
Function Setting

header

REF AREF LEVEL REF Numeric + unit * Unit O
LEVEL DBM: dbm
: (Default )
MW: mw,
W /I.LW
NW: nwW
Example
REF-10D8M
REFG.1UW

PEAK PKL —— total power to ref X
level

CURSOR CuL e 0: OFF X
1 ON
MAX HOLD MIXH 0,1 0: OFF O

1 ON

c OFF O
: ON

AUTO RAU 0,1

wt O

LEVEL [ LINILOG LIN 0, 1
SCALE

: OFF (LOG) O
: ON (LINEAR)

210 dB/D O
D5 dB/D
12 dB/D
:1dB/D
: 0.5 dB/D
» 0.2 ¢BD

-t O

LEVEL SACLE LEV Otos

AUTO AUT 0to3 ABORT {8TOP} X
FULL SPAN
0.3510 1.0 um
(Q8381A)

0.55 10 1.0 pm
(Q8383)

3: 0.8101.75 Hm

AVG AVG 110 1024 Integers O

Example
AVG 10
AVGE128

* No unit can be specified in LOSS/TRANS mode (the unit is determined by the current display
scale).

610 MR
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FUNCTION (3/3)

ftem

Program code

Funciion
header

Setting

Contenis

Read

SWEEP
MODE

SWEEP MODE

SWE 0w 4

0: NORMAL
1: ADAPTIVE
2 HI-SENS 1
3 HI-SENS 2
4. PULSE

o

Gate Time

PGT Numeric + unit

UNIT
SEC: sec (Default)
MSEC: msec
{Example)
PGTO.1ms
PGT10ms

A A-—»SWEEP

PSW G, 1

o

: OFF
TON

.

RESOLUTION

RES Gto 5

0.1 nm
0.2 nm
0.5 nm
1.0 nm
;2.0 nm
1 5.0 nm

M EWN 2O

5~11
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¢ CURSOR

tem

Program code

Function
header

Setting

Contents

Read

CURSOR ON/OFE

CUR

0, 1

0: CURSOR OFF
1: CURSOR ON

P ON/GFF

XAC

0,1

0: A1 OFF
1 A1 ON

5

SET 1

XAS

Numeric*+ unit

Unit
UM: zm {Default)
NM: nm
Example
XAS0.78UM

o ON/OFF

XBC

d, 1

0: A2 OFF
1 A2 ON

SET a2

ABS

Numeric + unit

Unit
UM: zm (Default)
NM: nim
Example
XBS639.5nm

L1 ON/OFF

YAC

0,1

0. L1 OFF
1: L1 ON

SET L1

YAS

Numeric + unit =

Unit
DBM: dBm
08 dB
MW: mw
UW: ;1W
NW: nw
PC: 2%

Lo ON/OFF

YBC

0,1

0: L2 OFF
1 L2 ON

SET L2

YBS

Numeric + unit ®

Unit
DBM: dBm
DB: dB
MW mw
U ;,!W
NW: nW
PCZ %

CURSOR DATA

cuD

Cto 4

0: NORMAL
1: AMODE
2 2ND PEAK
3: POWER
4: PP

LEFT PEAK

LK

A1 set next left peak

RIGHT PEAK

RPK

AT set ext right peak

*

Ead

Set the measurement data No. with numerics when power monitor. (without unit)
The default is the current display scale unit,

6—12
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6.3 GP-IB Handling

e LABEL
Frogram code
ltem - Contents Read
Function Setting
header
LABEL LAB## | Alphabet, Numeric, |LAB__ # # O
Symbol (up to 48 g
characters) y Upto48 |
i characters !
R
L__Terminator
{#orl)
¢ MEASURE
Program code
item - - Contents Head
Function Setting
header
MEASURE MEA 0,1, 2 0: STOP O
1: SINGLE
2: REPEAT
®  [DISPLAY (1/6)
Program code
llem - - 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 0
1. ON
act. U&L AUL 0,1 0: Upper screen O
active
1: Both upper and
lower screens
aclive
xeng U/ XUL e Upper screen X
replaced with lower
screen

6--13 Oet 8/93
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DISPLAY (2/8)

ltern

Program code

Function
header

Setling

Contents

Read

CON-
TROL

3D

TDM

0 OFF

i: ON
(3-dimensional
mode)

30D ANGLE

TAN

-75to +75

~75 10 +75;
Display angie
(in by 15° steps)

30 CURSOR NO

TCHN

110 16

110 16:
Data number

3D DELETE

TDL

The latest data or
the data specified by
cursor No, deleted.

3D CLEAR

TCL

Al 3D data cleared.

3D MAX NO

TMX

2 to 16:
Maximurm
number of data
displayed

3D N LOCK

TNL

0: N-lock mode OFF
1: N-lock mode ON

3D ROLL

TRO

0: Rell mode OFF
1: Roll mode ON

3D RECALL

TRC

Previous 3-
dimensional data
recalied.

SAVE

SAVE MEAS
DATA
(Memory or

floppy)

SAVIH#

0to 32

+

(#memory name# ]
or

[#file name#]

0. REF

{no memary

nama)

1 {0 32:

MEAS 110 32

{(Memory)
Example:
SAV15#LD-No15#
{(Memory)
SAVH#LD-No15#

(Floppy)
" Terminator(# or 1}

SAVE PANEL
{Memory or
fioppy)

SVP#H#

110 14,00,99

+

[#memory name# |
or

[#file name#]

Terminator (# or 1)

1o 10: PANEL 1 10 10
00: Initialized from the
INSTR PRESET
condition
99: The INSTR
PRESET condition
is replaced with
the current setiing.
Example:
SVPO#LED1310#
(Memory)
SVP#LED1310#
(Floppy)
{No memory name for
data Nes. 00 and 99))

6—14
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e DISPLAY (3/6)

Program code
ltem : . Contents Read
Function Setting
neader
SAVE DELETE MEAS DMD 01to 32 O:REF X
(Memory only) 1to 32
MEAS 1 to 32
DELETE PANEL DPC 11010 1010 X
{Memory only) PANEL 1 to 10
RECALL |RECALL MEAS RCL 0 to 32(Memaory) 0: REF X
{(Memory or ;fr_] (File) 1 {0 32
fl ile name# (Fite, MEAS 1 to 32
oppy) Terminator (# or |} Example 0
RCL10 {(Memory}
RCL#LD123#
(Floppy)
RECALL PANEL RCP 1 to 10(Memory) 1to 10 X
{(Memory or or _ PANEL 1 to 10
floppy) #ile name# (File) Example
Terminator (# or 1) RCP5 (Memory)
RCP#REDBGO#
(Floppy)
NOR- PEAK NORM. PNR 8,1 0: CFF G
MALIZE 1: ON  (Peak
normalize )
MEM NORM. MNR 0,1 0: OFF O
(RNR) 1. ON (REF< >
MEAST)
LOSS LOS 0,1 Q: OFF O
1. ON
TRANS TRA 0, 1 0: OFF O
1: ON
SPEC. WIDTH SPW 8,1 0: OFF O
' 11 ON
SPEC- | WIDTH TYPE WTY g3 0: Pk-XdB O
TRAL 1: ENVELOPE
WIDTH 2: RMS
3: Peak RMS
XdB parameter WPX Numeric Setting range: O
0.1 t059.9
Example
WPX3.0,
WPX12.0
615 Oct 8/93
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e DISPLAY (4/6)

Frogram code
ltem : : Contents Read
Function Setting
header
SPEC- | YdB parameter WPY Numeric Setting range: O
TRAL 0.1 to 99.9
WIDTH Example
WPYZ20,
WPY35.0
K parameter WPK Numeric Setting range: O
0.1 to 109
Kr (RMS) WPR Numeric Setling range: O
parameter tto 10
ADVANCE | CURVE FIT CFT 0, 1 0: OFF O
' 1. ON
DOMINANT HOM 0, 1 0: OFF O
11 ON
POWER PMO 0,1 0: OFF O
MONITOR (SPECTRUM)
ON/OFF 1: ON
(POWER
MONITOR)
POWER PSR — Sets automatically X
MONITCR the wavelength of
search A power monitor
internadly.
POWER PWV Numeric + unit Unit O
MONITOR set 4 UM am
NM: nm
Example
PWV 1.31 UM
POWER PNX Integers Point of trend-chart O
MONITOR (11 to 1061) Example
N-MAX PNX201
POWER PIN Numeric Measurement O
MONITOR (0.1 to 3600) interval of power
INTERVAL monitor [SEC)
Example
PING.5
| Optical AMP OAM |0, 1 0: OFF O
ON/OFF 1: ON
616 Oct 8/93
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e DISPLAY (5/8)

Program code
ltem - . Contents Head
Function Setting
header
ADVANCE | NF (s-sp) o NFT 0,1 0: NF (s-sp) O
NF (total) 1: NF {total)
NF = PASE SNE e Calculates the totai X
ASE power {Z PASE)
FIT MEM-3 FTM 0,1 0: OFF C
1: ON
SPECTRUM SDV 0,1 0: OFF O
DIVISION 1: ON
K parameter NFK Numeric Setting range : O
0.100 to 10.000
SAPN-A SNA Numeric + [Unit] Unit O
UM zm
NM: nm
{Default)
SPAN-B SNB Numeric + [Unit] Unit O
UM: am
NM: nm
(Default)
FILTER A FDL Numeric + [Unit] Sets the valid light O
filter width.
Unit
UM um
NM: nm
(Default)
Pin LOSS LPI Numeric Sets the input loss. O
(10 0 -10) Example : LPI-0.5
Pout LOSS LPO Numetic Sets the input loss. O
{10 to -10) Example : LPO+265
Select Pin NPK 0, 1 Selects either display O
data or setting value
in PLV as the Pin
value for gain
calculation
0: OFF (Display data
or REF data)
1: ON {Setting value
in PLV)
&—17 Aug 10/96
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& DISPLAY (6/6)

Program code
fem : ) Contents Read
Function Setting
header
ADVANCE | Set Pin level PLY Numeric + {Unit] Sets Level for O
NPK 1
UnitDBM:  dBm
(Default}
MW : mW
Uw : pW
NW 1 nW
Set Pin PLW Numeric + {Unit] Sets Center O
wavelength wavetength for
NPK 1
Unit UM 1 um
{Default)
NM :nm
WDM List display WDM 0,1 0: OFF O
1: ON
WDM SPA!] WAU 0.1 0. OFF O
AUTO 1. ON
WDM Z PASE WSN 0,1 0: OFF O
1: ON
WDM FHT MEM-3 WFT 0,1 0: OFF O
1: ON
WDM LIST ALL WAL 0, 1 0: OFF O
1: ON
WDM Y-dB WYD Numeric Setting range: O
paramater 0.1 to 98.9
Example:
WYD3.0,WYD11.1
WDM K WFK Numeric Setting range: O
parameter 0.1 t0 100.0
Example:
WFK2.0,WFK10.0
WDM SPAN-A WSA Numeric + [Unit] Unit UM : gm 0
NM : nm
(Default)
WDM SPAN-B WSR Numeric + [Unit] Unit UM : um O
NM : nm
{Defauit)
Function FUN g, 1 0: OFF O
menu 1: ON
5—-18 Aug 10/96
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*

DATA QUT (1/2)

Program code
Rem - - Contenis Read
Function Setting
header
DEVICE TYPE DEV 0, 1 0: PRINTER
DEVICE 1: PLOTTER
PLOTTER TYPE PTY 0, 1 0: ADVANTEST Q
(RS833)
1: HPGL
PLOT DATA PDT 0, 1 0: ALL O
1: SIGNAL only
PAPER ADV. PPA 10,1 0: OFF O
1; ON
PLOT SIZE pPsSZ 0t 5 0: A4 (H1), 3 V1 O
1H2 , 4V2
22H4 , 5 V4
Hn: Horizontal writing,
Vn: Vertical writing
FLOPPY ON/OFF FON 0, 1 0: FLOPPY-OFF O
' {(MEMCRY)
1: FLOPPY-ON
FLOPPY FFO 1,2 initialization of floppy X
FORMATTING disk
1: 2DD {720 K)
2: 2HD (1.2 M)
FLOPRY FVO##E | #volume name# Sets volume name on O
VOLUME LABEL ; ' the floppy disk.
D | {up to 11 characters)
A = Example
! FVO#D-LOTO0G#
Terminator (# or i) FVO#BLUE-LED#
BUZZER (BEEP) BUZ 0, 1 0: OFF O
1: ON
WARNING WAR 0, 1 0: OFF O
1: ON
QUIET BEEP QU 0, 1 0: NORMAL O
1: QUIET
CLOCK CLO# | See below. Setting the date and O
time
CLO _#YY-MM-DD, hhimmiss  _#
* F % L}
E _t I
iy Sl debeidedehebef i - Terminator
YY: Year (00 to 99) #orl)
MM: Month (01 io 12)
DD: Day {01 0 31)
hh: Hour {00 10 23)
mm: Minute {00 to 59)
ss: second (00 to 59)

6—18
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6.2 GP-IB Handling

s DATA OUT (2/2)

Program code
ltemn , - Contents Read
Function Setting
header
DEVICE | CLOCK ON/OFF CKD 0. 1 0: Clock not O
displayed
11 Clock displayed
MENU OUT MEN g, 1 0: OFF O
(PRINTER} 1: ON
CcoryY COP — Output to printer X
FEED FEk i Paper fed about X
5 mm to printer.
® Codes corresponding to other keys
Program code
ltem - " Contents Read
Function Setting
header
INSTR PRESET PR e Measurement x
conditions initialized.
CAL |4 CLM Numeric + unit Sets wavelength O
calibration data.
Unit
LiM: #m
MM nm
LEVEL {SP) CLV Nurreric + unit Sets level catibration X
data for power
monitor.
Unit
DBM:dBm(Default)
MW mw
Uw: /!.W
LEVEL (PW} CLP Numeric + Unit  |Sets level calibration @
data for power
monitor.
Unit
DBM:dBm (Defautt)
MW: mw
UW: yW
EXECUTE CEX —r Calibration executed. X
VALID CVA 0,1 0: Mode nat using O
CAL data
11 Mode using CAL
data
B 20 Oct 8/93
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e Controlling data cutput and others (1/3)

Program code
ftern : : Contents Read
Function Setling
heacer
SRQ signal contral-1 SRQ 0,1 0: Mode not O
transmitting
SRQ
1: Mode
transmitting
SRQ
SRQ signal control-2 5 0,1 0: Mode O
transmitting
SRQ
1: Mode not
transmitting
SRQ
Status byte mask MSK 0 to 255 Status byte bit "1" O
(Bit 6 can not be to be masked
masked.) switched on. (initial
value: ()
Example: b1 and b2
are 1o be masked:
MSK6
Status byte clear CSB e X
Header data ouiput control HED (HD) |0, 1 0: HEADER OFF O
1: HEADER ON
Terminator DEL (DL) i0te 3 0: NL <EOI> O
1: NL
2: <EQI>
3: CRNL <EQOI>
Data separator SDL (DS) 10,1, 2 0: , (Comma) O
1: SP (Space)
2. CRNL
Message separator MSP (MS) |0, 1 0: ; (Semicolon) O
1: CRNL
Data output format (valid for FMT Oto4 0: ASCH O
waveform data) 1. BINARY {16 bit) :
2 BINARY
(64 bit floal)
3: BINARY
(32 bit float)
4. BINARY
{32 bit float
NEC)
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s Controlling data oulput and others {2/3)

Program code
ltem - : Contents Read
Function Setting
header
Data output screen ovs 0,1 0. upper (upper O
screen )
1. lower (lower
screen )
(Valid in dual
screen mode)
Request for waveform data Q8D 0,1 0: Y-axis data X
output output
(Spectrum data or trend chart 1: X-axis data
data} output
Request for output of the ODN —_ Cutput of the x
number of waveform data {OBN?) number of data
contained on the
screen specified by
0VSn
Request for peak search data OPK — X
output {OPK?)
Request for cursor data OCDb —— Output data differs X
output ({OCD?) depending on
cursor display
mode.
Request for spectral width osw ———— Output of the X
data output {OSW?) spectral width
calculated.
Request for curve fit data OCr — X
output (OCF?)
Reguest for 3-dimensional QTD 11t 16 110 168:Data X
display data cutput number
Request for measurament OSsT e Output data is 0 or X
data status output (O8T?) 1.
0. Normal
1: Overload
No header is
output,
Request for power monitor OoPM s X
data output {OPM?)
Request for operation result OGN e Output of gain and X
of gain and noise figure (OGN?) noise figure
calculated.
Request for outputting OPN ——— Output of gain, x
operation results of gain, {OPN?) noise figure and
noise figure and total ASE . total ASE power
power calculated,
6—22 Aug 10/96



OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

QB8381A/8383

6.3  GP-IB Handling

e Controlling data output and athers (3/3)

Frogram code
tern : : Contents Read
Function Setting
header
WDM PEAK NO OWP e—— Number of WDM X
{OWP?) signal lights.
Request for outputting OLS —_ QOutput of gain and X
operation results of WDM (0L57?) nose figure of each
WDM signal light.
Request for outputting start PAS —_ Output of start point X
point at the X axis of the ASE (PAS?) at the X axis of the
fitted data ASE fitted data in
gain or WDM
operation.
Request for outputting the PAN Cutput of the X
number of ASE fitted daia (PAN7?) number of ASE
fitted data in gain or
WDM operation.
Request for outputting ASE CPA s Output of ASE fitted X
fitted data (OPA?) data in gain or
WDM operation.
Single measurement E (*TRG) e Code identical to X
Ll MEA1 El
Single
measurement
executed
Initialization C (¥RST) e Analyzer initialized X
{to mode at power
oy
Device identification *[DN? e Request to output O
company nams,
device name, serial
number and
software revision.
Execution of self-diagnosis *TST? —_— Request 10 exacute O
and output of results. self-diagnosis and
output results.
(See Table 6-3.)
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Table 6-3 Error Codes Used in Self-Diagnosis

Code Description
0000 Normal
010X ROM error
02XX RAM error
030X Backup-BAM error
040X Peripheral circuit error
§ (Internal clock, timer, printer interface and others}
080X
110X Measurement error
{ {Measurement memory, monochromator and others)
30XX
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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 confroller.
Six formats are used for data transmission depending on the data contents: waveform, peak
search, cursor, spectral width and setting condition data.

{Wavetorm data

shows spectrum, curve fit and trend chart data.)

(1) Waveform data (Program code "OSD0", "OSD1", "OCF", "OTDn", “OPA")

IO ASCIH format {Code for specifying "FMT0" format)

Header SP Data 1 DS Data 2 DS Data N T
| e —_—T
| | S L :
[
I i !
i E “=-~1 Mantissa data Exponent data
| i ! :
E ! i L 1 E
y : ! o E+068": sec
; ! ) “E+03":  sec
: ! { “E+007: dBm, dB, %, sec
§ : | “E—-03": mW, msec
j : ; “E—06": W, pm
X ~==- Space i “E—-097: nW
! (20H) i
} L--- (Polarity + Decimal poini + Numerics of 5/6 digits)
; Wavelength +d.ddddd
: Level/Time +d.dddd
{ t dd.ddd
: 1 ddd.dd
|
L--- 4 characters {not output if Header OFF)
Header Data type
LMUM Wavelength [ nm]
LVLG Log scale level data [dBm, dB]
LVLI Linear scale level data
LVPC % unit leve! data
TMS Time data of trend chart
D8:Data separate (",", *;", CR or NL)

Can be specified with program code “SDLn" ("D3n")

T: Terminator (NL<EQI> NI <EOI> or CRINL<EQO!I>)
Can be specified with program code “DELN" ("DLn™)
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@  BINARY format (Format specification code "FMT1", "FMT2"}

Pata 1 Data2 |- - - -+« .. Data N <EQI=>
! ; |
AP e -
I
1
"~~~ Data is output in one of the following two formats specified by "FMTn".

{a) "FMT1" - 18-bit (Integer type)
All data on the screen assumed to be linear scale. Both X- and Y-axis data altput
ranging from 0 to 10000.

10000 |

0 -
0 10000

by "FMT2" o 64-bit (IEEE 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

:

H
--=- Decimal point position (1. ) "7777 Mantissa 52 bits [m]
Fommm o Exponent 11 bits (bias 1023) [e]

““““““““““““ Mantissa sign [S]

The value is expressed as follows:

(-1)8x2 (e-1028) X 1. m
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{c) "FMT3%-ere 32-bit {IEEE floating point type)
Data is cutput in floating point format ({EEE Std. 754-1985 format) as shown below.

31 30 24 23 22 16 15 g8 7 0
S— " ; A T
: | ; :
i ! Y-+ Decimal point position (1.) "~ Mantissa 23 bits [m]
i
i L~ Exponent 8 bits {bias 127) [e]
|
e e e Mantissa sign [3]
The value s expressed as follows:
(—1)8 %2127 x 1. m
{d) "FMT4"------32-bit (NEC floating point type)
Data is output in floating point format (Internal format on NEC-PC) as shown below,
31 24 18 15 14 8 7 0

I i
t i
H i
+ i

Mantissa low-order 16 bits Exponent 8 bits (bias 123) [e]

1
1
1
i
1
I
i
e

Mantissa high-order 7 bits [m]

~
e
»

===~ Dacimal point position (1.)

s~~~ Mantissa sign {3]

The value is expressed as follows:

(—1)8 X 2(-129) X 1. m
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(2)  Peak search data (Program code "OPK")

@ Spectrum measurement

A DS favel T
i ;
e -
|
Eiaiah Header Mantissa data Exponent data
: ] !
o T b--1 “E+00”: dBm, dB, %
i === (Polarity + Decimal point + ‘E—03": mwW
' Numerics of 56 digits) ‘E—067  4W, um
: Wavelength  :  +d.ddddd “E—09". nW
} Level : +d.dddd
; + dd.ddd
E + ddd.dd

4 characters {not output if Header OFF)

Header Data type

LMPK Peak wavelength (1)
LVPK Peak level (level)

@  Power monitor dispiay

Level (MIN) | DS |Llevel (MAX)| DS |Level (AVE) | T

m— e
1 ] I
b e At J
|
ik Header Mantissa data Exponent data
T T ¥
1 E (
; i b--1 “E+00": dBm
| | “E—03": mW
I ; “E0B": LW
5 : “E—09": nW
E o {Polarity + Decimal point + Numeric of 5 digits)
| Level : +d.dddd
! +dd.ddd
! +ddd.dd
|

4 characters {not output if Header OFF)

Header Data type

LVMN Minirnum of the leve! data
LVMX Maximurm of the level data
LVAY Average value of the level data
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(3)  Cursor data {Program code "OCD")
One of the following four formats is used according to the "CUDn" code for spedfying the
cursor display mode.
(in power monitor display, the cursor data output is fixed not according to the "CUDn".)

®  "CUuDO"-----Normal
A1 {CL1) DS level 1 DS |+ A2 (CL2) 05 level 2 DS L1 DS L2 T
. T o T I B
'r _____________ U S A B P 4
I
I
b Header Mantissa data Exponent data
I B
i L. “E+00": dBm, dB, %
! “E-037: mW
: “E--06" W, um
| “E—08": nW
§
L

1
4 characters

Wavelength
Level

{not output if Header OFF)

+dd.ddd
+ddd.dd

Header Data type
LIMIXA Wavelength of X cursor 1 ( A1)
LVXA Level of X cursor 1 (levell)
|LMXE Wavelength of X cursor 2 { A2)
LVXB Level of X cursor 2 (level2)
LVYA Level of Y cursor 1 (L.1)
LVYB Level of Y cursor 2 (L2)

Da: Data separate (",", ";", CR or NL}

Can be specifiad with program code "SDLn" {"DSn").

T Terminator (NL<EQI>, NL, <EQI>, or CR.NL<EQI>)
Can be specified using program code "DELn" ("DLn").

-—- (Polarity + Decimal point + Numerics of 5/6 digits)
+d.ddddd
+ d.dddd

Note: The mantissa and exponent formats are commen to all "CUDn" codes.
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@  "CUD1"- e AMODE
A1 DS | fevel1 DS A DS | Alevel | DS L1 DS | AL | T
Header Data type
LMXA Wavelength of X cursor 1 ( A1)
LVXA Level of X cursor 1 (leveit)
LMDX Wavelength difference between X cursors 1 and 2 {40
LVDX Level difference between X cursors 1 and 2 { &\ level)
LVYA Level of X cursor 1 (LY)
LVDY Level difference between Y cursors 1 and 2 (A L)
@  "cupat - 2ND PEAK
At DS | levet 1 Ds FAW DS | Alevsl T
Header Data type
LMPK Peak wavelength { A1)
LVPK Peak level (levei1)
LMDP Wavelength difference between 1st and 2nd peaks (AA)
LvDP Level difference between 1st and 2nd peaks {(Ilevel
@  "CUD3"--- POWER
A1 b8 A2 DS SL T
Header Data type
EMXA Wavelength of X cursor 1 ( A1)
LMXB Wavelength of X cursor 2 ( A2)
LVPW Sum of levels between X cursors 1 and 2 {(ZL}
®  “CUD4“- - p-p
Al DS | level1 | DS A2 D3| level2 | DS A DS | Alevel | T
Header Data type
LMXA Wavelength of X cursor 1 { A1)
LVXA Level of X cursor 1 (level1)
LMXB Wavelength of X cursor { A2)
LVXB Level of X cursor 2 (level2)
L.MPP Wavelength difference of maximum and minimum (L)
LVPF Level difference of Maximum and minimum (Olevel)
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{4)

Cursor data output in power monitor display (trend chart)

No DS level T

T T
i H

' . b---- The exponent part and mantissa part are the same as the
(intege;g;i digits) usual level data.

Header Data iype

NOTC Data number at curscr position
LVTC Level data at cursor position

Spectral width data (Program code "OSW")
The results of four types of calculations are all output in the following format:

Center wavelength DS Spectral width DS | The number of peaks T

Header 4-digit integer

o Header Mantissa data Exponent data

i
““'[ “E~08”": um (wavelength)
“E~09":nm {spectral width)

“== {Polarity + Numeric of 5/6 digits)

Wavelength : +d.ddddd
Spectral width + d.dddd
_________ ) +dd.ddd
+ ddd.dd

----- 4 characters (not output if Header OFF)

Header Data type

LMCN Center wavelength
LMHW Spectral width
NC3P Number of peaks

DS: Data separate {",", ";", CR or NL)
Can be specified with program code "SDLn" ("DSn").

T: Terminator (NL<EQI>, NL, <EQI> or CRNL<EQI> )}
Can be specified using program code "DELn" ("DLn").
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{8) GPIB output format of gain and noise figure operation result (“OGN“).

Center wavetength | DS GAIN value DS PASE value bSs NF vaiue T
T T T T
b 4 H 1
L e e e e e 4 1
H i
H ]
b o e e ———— e e nd
i
!

i
:
Lo Header Mantissa data Exponent data
¥ H H
; ! ; “E+00: dBm, dB
E : Pl OE-03": mw
{ i “E-068" W, um
! ! “E-09" 1 mW
§ 1
: “~= {Polarity + Decimal point + Numerics of 5/8 digits)
E Wavelength +d.ddddd
! GAIN and others:  +d.dddd
| + dd.ddd
] +ddd.dd
1

4 characters {not output if Header OFF)

Header Data type
LMCN Center wavelength

GAIN GAIN value

PASE PASE value

NF NF value

Navm ANV
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(8) GPIB ouiput format of gain, noise figure and total ASE power operation resuit ("OPN"}.

Center wavelength | DS | GAIN valus | DS | PASE value | DS | NF vaiue [ DS | ZPASE value [T

- Header Mantissa data Exponent data

"E+00:  dBm, dB

o

T 3
| H
|
: § ] E-03 . mw
! : “E-08" 1 W, um
: ! “E-097 @ mW
H H
; Y-~ (Polarity + Decimal point + Numerics of 5/ digits)
; Wavelength © +d.ddddd
| GAIN and others:  +d.dddd
I + dd.ddd
| +ddd.dd
1
4 characters (not output if Header OFF)

Header Data type

LMCN Center wavelength

GAIN GAIN value

PASE PASE value

NF o o NF value

PSPW = PASE value {(Total ASE power)

(7y  WDM operaticn results output ("OLS™}
Operation results are output for the number of peaks (the value read by OWP) of the output
formats shown in {5) "OGN". However, the terminator is sent at the last of the output only.
The terminater is sent only to the end of the output.
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{8y Device identification
When program code "DN?" is received, the following data is cutput:
For (UB3B1A:

ADVANTEST, Q8381A, 12346789, AQQ A0D

f

H

i N

! ST Software revision

: (Pracessing, Measurement)
i

Serial number (Production number)

{Note} A serial number of a product with
nine digits is output by omitting
the fen thousands place.

For J8383:

ADVANTEST, Q8383, 12345678, A0O A0S

Software 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 sefling data if the code is

readable.

The setting state is ouiput in the following format:

T
H
H
i
H
H
H
H
i
i
|
i
1
|
|
I
|
|
!
i
i
i
i
i
|
i
i
V
|
|
3
k
3
3
13
i
i
i
H
1
1
|
|
I
|
I
I
[
I
i
i
i
|
1
1
|
1
|
!
¥
¥
H
H
i
H
H
1
i
H
1
1
|
!
1
|
I
|
I
I
|
1
|
i
i
i
i
]
i
i
i
i

“
t
b

o ——— 1

1-digit integer {unsigned)

APC, RAU, LIN, LEV, SWE, PUL, RES, CUR, XAC,
XBC, YAC, YBC,CUD, MEA, DUA, SIM, GRI, AUL,
TDM, TNL, TRO, PNR, MNR, LOS, TRA, SPW, WTY,
CET, DOM, PMO,0AM NFT,FTM,SDV,NPK,WDM,
WAU,WSN,WFT WAL FUN,DEV, PTY, PDT, PPA,
PSZ, FON, BUZ, WAR, QUI, CKD, MEN, CVA, SRQ,
HED, DEL, SDL, MSP, FMT, OVS

2-digit integer {unsigned)

2-digit integer (signed)

3-digit integer {unsigned)

4-digit integer (unsigned)
AVG, PNX, *TST?

Header Data T
i
i
3
.. ®
&
TCN, TMX
L )
TAN
]
MSK
&
L 3

Mantissa data + Exponent data

¥

3 H

- fE+00" dBm, dB, %
“E—03"  mW, mm
“E—06": W, pm

*E—-09": nW
~- {Polarity + Decimal point + Numerics of 5/6 digits)
Wavelength : +d.ddddd
Lavel : +d.dddd
{Time) +dd.ddd
+ ddd.dd

Note: The polarity at time is only +.

CEN, SPA, STA, 8TO, REF, PGT, XAS, XBS,
YAS, YRS, WPX, WPY, WPK, WPR, PWV,
PIN,NFK,SNA,SNB,FDL,LP|LLPO,PLV,.PLW,
WYD,WFK,WSA,WSB

® (Others
LAB: 1 to 48 characters
CLO: YY-MM-BD, hhurmm:ss

Same as the function header specified.
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6.3.4 Service request

The analyzer transmits a service request to the controller according fo the operation state.
When a service request is transmitted, the status byte is transmitted in response to serial poliing
from the controlier.

< 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 to 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 binaryl
Bits 2, 3 and 5 are to be masked > > "MSK44" [44 = 00101100 binary]

Note: Bit & cannot be masked although it can be specified.

All the bits are cleared with code "CSB", "C" or when a device clear message is received.
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¢ Meanings and setfreset conditions of status byte bits

b7 b6 b5 b4 b3 b2 bt bl

X X X X X X X X

_

bO: measure end

Set to 1 when measurement (general sweeap
measurement or one sample measurement in power
menitor measurement) is completed,

Set to 0 when next measurement is started.

b1: syntax 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 receaived.

b2: calculation end

Set 10 1 when calculation of half-value width, noise
figure, curve fit or spectral luminous efficiency
correction is completed.

Set to 0 when measurement is started or output of
the calculation data is complete.

b3: copy end ‘

Set to 1 when output to the printer is completed.
Set to 0 at measurement start or when "COP" code
is received.

b4: trend end

Set to 1 when one trend chart measurement is
completed on the power monitor display.

Set 1o 0 when the next rrend measurement is
started.

b5: average end

Set to 1 when access to the floppy disk {write/read or
initialization) is completed.

Set to 0 when access to the floppy disk is started.

ne: 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 fransmitted.

Set to 0 when all bits are 0.

b7: self-test error
Set to 1 when an error is found during self-diagnosis.
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6.3.6  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.

68.3.6 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 Tabie 8-4.

Table 6-4 Initial State at Power On

ftem Initial state
@ Measurement condition Preceding state (except for the following
itams)
@ Mseasurement operation Stopped state
@ Data display Normal dispiay {dual-screen,
superimpose, and 3-dimensional display
modes are all OFF.)
@ Cursor display Al OFF
® Spectral width calculation OFF
® Normalize OFF
@ GP-B
¢ Status byte 0 (cleared)
®  Status byte mask "MSKQ" (unmasked)
e SRG signal transmit "SRQ0" {mode not to transmit SRQ
signat)
& Wavefarm data output format "OVE0", "FMTO" (ASCI)
¢ Terminator "DELO" ("DLO"}->{NL<EQI>)
¢ 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-
i meter
Command, T:jﬁr L'?ﬁ,{?}er R{evz?;te {Sﬁg Status Transmit and
Code byte data opera-
lamp) lamp) lamp) lamp) tion
status
POWER ON Cleared | Cleared Local Cleared | Cleared | Cleared | Partially
initializ-
ed
IFC Cleared Cleared e
"DOL" Cleared | Clearad Cleared | Partially
command initializ-
ed
8Dt Cleared Set e Cleared | Cleared | Cleared | Partially
command inittakiz-
ed
"o, TRETY Cleared Set Remote | Cleared | Cleared | Cleared | Partially
codes initializ-
ed
"IPR" code Cleared Set Remote | Cleared | Cleared Cleared | Initaliza-
tion
"GET" Cleared Set s eom— ho, 2, 3, | Cleared
command 4 cleared
"E", "TRG" Cleared Set Remote — b0, 2, 3, | Cleared e ——
codes 4 cleared
Talker specified Set Cleared —_—
to the analyzer
Talker release Cleared
instruction
Listener Cieared Set i
specified to the
analyzer
Listener release —— Cleared —_—
instruction
Serial poling Set Cleared — Cleared
— The previcus state remains unchanged.
— . |ndefinite state
"DCL" . Device Clear
*SDC” : Sslected Device Clear
"GET” . Group Excute Trigger
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6.3.8 Sample programs

The sample programs given in this subsection are for controiling the analyzer using HP 300 of

9600 series and NEC PC-9800 series.

(In the examples below, "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 level

are read.

@

Program 1 for HPS000 series 300

14 R EE R R T R R R E T T T R R T e e i G S )
29 ! GE221A Optical Spectrum Analyzer
=8 ! == sample program 1o==
48 I i oaat center,span =ic and read
1] peak lambda, level 3
[ L R e L R L T Y T
ole |
o ITHTEGER Spa
o REAL Feak_lambda,Peak _level
L@ !
118 tpa=TRE ! define QB3¢1R BF-IE address (5)
LER ON INTA 7 GULBUE Srq b defins SRY interrupt routine
13@ CLEAR Zpa Poinitialize 832148
L4d  QUTPUT Spa; "FMO 2 I select 'SPECTRUM'{power monitor DFF )
12@  QUTPUT Spas "CENL. 53um, SPA2Onm" | CENTER:1.5Sum , SPAN:Z0nm
120 GUTPUT Spa; "REF {deEm® POPREF LEVEL' set to @dBm
17 CUTRUT Spa; "LIN #.LEU 2v I select LOG displav and set 100E/DIV
180 QUTFUT Spa; “SWE L, RES @ foselect TRAOAPTIVE® and @.inm resolution
188 QUTPUT Epa; "AUG 1 POTAUGT =2t to L{OFF)
cdd  OQUTFUT Spas; "MSK 254" enable only "measurement snd’ bit
219 QUTRUT Spa; "SRO LY boenable SRE zignal
2z DUTPUT Spa: "MEA 1° i start single measursment
c3@ teas _and=0 b oclear measure end flag
248 ENABLE INTR 72 I enable EQQ interrupt
258 IF Meas_snd=0 THEN 250 ! 4 remeni end
2@ CUTPUT Spas; “OPHE® ! k data output
OEMTER ipa.Feakmiambﬂa,Feakﬁisvei paak lambde, level
OI5F Peak_lambda,Feak_lavel [ diaplay peak lambda and level
STLP
i
ro e S=EPOLL(Spa formad status byvie of QR3IZIA
Meaz_end=1 I st measure snd flag
RETURN
I
EMG
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Expianation on program 1 for HPS0Q00 series 300

Line No. Descrigtion
1Gto 70 Comment
80 to 80 Definition of variables
110 The QQ8381A’s GP-IB address (8} is set as a variable.
120 Definition of the processing routine used when an interrupt by SRQ
signal ocours,
130 The analyzer is initialized at power on.
140 Spectrum analysis mode is selected.
150 Center wavelength is set fo 1.55 xm. Span is set to 20 nm,
160 Reference level is set to 0 dBm.
170 In LOG display, Y-axis scale is set 10 10 dB/DIV.
180 Sweep mode is set to "ADAPTIVE". Resolution is set to 0.1 nm.
180 Averaging is sst 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 cigared.
240 Interrupt by 5RQ signal is allowed,
250 Waiting for end of measurement.
260 Output of peak search data is requested.
270 Peak wavelength and level are read into variables.
280 Peak wavetength 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 routine.

L Xalal
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6.3

GP-IB Handling

@ Program 1 for PC9800 series

2
30
40

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
360
310
320
330
540
350
360
370
380
390
400
410

S SRR E RS SIS S ST RS S
Q8381A Oplical Specirsm Analyzer
== gample program | ==
{set center,span eic and read
peak lambda. lavel)
22 SRR RS2SR S SR 2222222222200

)

I[SET IFC Togend TIFCT signal

ISET REN " 'REN gignal set to irue

MDD BELIM = 0 “odelimitter CR/LF{LF=NL)

CMD TIMEQUT = 1G " timeout set to 10sec

DEF SEL = §HEO b

A% = PEEK(&ZUSF2) ’ i

A¥ = AY AND LHBF ' -- clear SRQ bit of PFCOB0I

POKE §HGF3, A% o

SPA = 8 " define Q8381A GP-1B address (8}
FRINT &SPA;"L” " imitialize Q8381A

OGN SRO GOSUB %SSRY " define SRG interrupt rouline

PRINT @SPA;"PMO 07 " select ' SPECTRUM (power menitor 0OFF)
PRINT @SPA;"CENI. 55um, SPAZ20nn” " CENTER:1.5%um . SPAN:Z20nm
PRINT BSPA:"REF OdBw” " REF LEVEL' set to 0dim

PRINT BSPA;"LIN G, LEY 0" " setect LOG scale and set to 10dB/DIV
PRINT @SPA;"SWE T,RES 07 " ogelect TADAPTIVE , resclution 0. lum
PRINT @5PA;"AVC 1 " average number set o 1(OFF)

PRINT @5PA;"MSK 2
PRINT @SPA;"SR® 1
PRINT @5PA;"MEA 1

54" " epable only “measure end’ Dit
" epable SRQ signal
starf single measurement

"
- *

M.END = & " clear measure end flag
SRY ON " enable SRO interrupt
TE M END=0 THEN 308 " wait measorement end

PRINT @SPA;7DEL 0, 5DL o7 " terminator NL(EOD)
data separator ™.’

PRINT @5PA;"HED 0, 0PK” " header OFF, regquest peak data outout
INFUT &SPA;PEAK. LM, PEAK. LV read peak lambda, leve!

PRINT PEAK. LM, PEAK. LV Toprint peak lambda, level

STOP

¥55R0: POLL SPA. S " execute serial-poll and read status
MOEND = " get measure end flag

RETUHRN

END




Q8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.2 GP-IB Handling

Explanation on program 1 for PCS800 series

Ling No. Description
10 to 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 Timse out duration at handshake is set at 10 seconds.
120 10150 The SRQ bit of the PCY800°s GP-1B interface is cleared.
160 The Q8381A’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.
150 Spectrum analysis mede is selected.
200 Center wavelength is set to 1.55 xm. Span is set to 20 nm,
210 Reference level is set to 0 dbm.
220 In LOG display, Y-axis scale is set to 10 dB/DIV.
230 Sweep mode is set to "TADAPTIVE". Resolution is set t0 0.1 nm.
240 Averaging is set to OFF.
250 Criy b0 {measurement-end) in the status byte is made valid,
260 Mode to fransmit SRQ signal is set.
270 Measurement is started.
280 Flag (variable) to indicate end of measurement is cleared.
280 Interrupt by SRQ signal is allowed.
300 Waiting for end of measurement.
310 Terminator is set to CR/NL(EOI) 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 level which have been read are displayed.
380 <Interrupt processing reuting "SSRQ >
Serial poling is executed and the status byte is read into the
variable,
380 Flag to indicate end of measurement is set.
400 Return to main routine.

B—43 Aua 10/96
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6.3 GP-IB Handling

(2) Example 2

The trend data of 101 points is measured on the power monitor digplay.

The measurement result (minimum, maximum, and average value) is read.

@

Program 2 for HP9000 series 300

i@ PHvNsexexsy
28 { Ge8dul
2@ ! ==

44 ! 521
~h tra
4 Prgtsdsrsiens
7 !

’éi***i‘***:“?"*ﬁ**"*#&-}%**r%“f*t‘*‘f

ft Optical Specirum Analvzer

sample program 7 ==

power monitor mode and resd
nod data{MIN,MAX,AVE )

f‘iff:‘.-ﬁ-ﬂf%—t%**’k*i**%%*i*ﬁ-&***‘v*#%-#f

Pinitialize

Q_AA

pa
Spay "FHO LT _ ! eselect 'powsr monitor' ande
i oAy "PHY 858nm” {wavelsngth set fo B50nm
1 IT Spa; "FHX1IBL,PING. 5" I MN-MAK: 1 i 1:+2, 8580
17 UT Spa; "REF G, imh" POUREF L GolmWilinear scals:
180 QUTPUT Spay “AUS a© b oaverage to 8
L FTRUT Spa; "MSK z3ge P enable gnd’ biil(b4;
AR T %pa; "SRG [ I ensbhle
& Spa TMEA LT boatar: t easurament
@ ; 1 1=
4 %
A anien
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6.3 GP«B Handling

L Explanation on program 2 for HP800G series 300

Line No. Description
10to 70 Comment
80 to 80 Definition of variables
110 The Q8381A4’s GP-IB address {8) is set as a variable.
120 Definition of the processing routine used when an interrupt by SRQ
signal ocecurs.
130 The analyzer is initialized at power on.
140 Power monitor disptay mode is selected.
150 Power measurement wavelength is set to 850 nm.
160 Number of the measurement data is set to 101 and the
measurement interval is set to 0.5 seconds.
170 Reference level is set to 8.1 mW {whan using mW, linear scale is
automatically set}.
180 Number of averaging times is set to 8.
190 Only b4 (trend-end) in the status byte is made valid.
200 Mode to transmit SRQ signal is set.
210 Trend chart measurement starts.
220 Flag {variable) to indicate the end of measurement is cleared.
230 Interrupt by SRQ signal is allowed.
240 Waiting for end of measurement
250 QOutput of peak search data {minimum, maximum, and average
value) is requested.
260 Minimum, maximum, and average values are read inte variables.
270 Minimum, maximum, and average values which have been read are
displayed.
300 <Interrupt processing routing Srg > _
Serial poling is executed and the status byte read into the variable.
310 Flag to indicate end of measurament is set.
320 Return to main routine.

A4k Aua 10/96
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6.3

GP-IB Handling

@

Program 2 for PCS800

1O
20
30
A0
5o
60
78
&0
90
100
116

e e A S S ST SR SN )
T2 00 1 O LN e
[ v v I s N e T o Y o B e

R
g
oo

]
]

550
260
270
280
269
906
310
320
230
340
350
260
376
380
360

400 7

410

AR R AR RS R R KRR R R R R R g
Q83814 Upticai Spectrum Amalvzer

== sample program 2 ==

{set power monitor mode(101 points),
and read MIN, MAX, AVE data)

AR AR RS R F AR R R AR TR RSk bt h g
ISET ITG send T IFCT signal
ISET REN " OUREN' signal set te true

CMD DELIM = ¢
CMB TIMEOUT = 10

DEF §
A% -

SPA =

BG o=

&HE0

PLEK (&HGFE)
Al = AN AND GNBF
POKE &H9F3, AY

g

PRINT @SPA;"¢C”
ON 5RO GOSUB #S5RQ

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
Ske 0
IF M.
PRINT

FRINT

&spa
B5PA

@5PA;TPNXLIOL, PING. 5"

G5PA
85pa
aspa
@sPA

@sP4;
M. END =

0
END=0
BSPA

@5PA

T
JTPWY 850nm”

"REF 0L inW”
PTAVG BT
DTMSK 2
(T8RO 1
"MEA 1

39"

n
"

THEN 280
J"BEL 0. 8DL

JHED 0, 0PKT

4"

s

s

’

INPUT @SPA;T MIN, T. MAX, T. AVE
PRINT TUMIN, T MAX, T. AVE

STOP

¥SORA: POLL SPALS

M. END
RETUR

END

!
N

a

defimitter CR/ALF(LF=NL)
timeeut set fo 10sec

[
cclear SRR bit of PCOSH!

define Q83814 GP-1B address ()

initialize {83814

define SRQ inferrupt routine

select power monilor mode

wavelength set fo 850nm

trend >> N-MAK: 101 . interval:0. Ssec

"REF LEVEL set to 0. 1mW(LINEAR SCALE)

average number set {o B

enable only "trend epd” (b4d) Bit

enable SRE signaf

start single measvrement(irend chart)

clear measure end flag

enable SRY interrupt

wail measgrement end

terminator NL(EBD)

data separator

header OFF, request MIN, MAX AVE dats ouiput
read MIN, MAX, AVE

print MIN, MAX, AVE

execute serial-poll and read status
sel measyre epd flag

LRV NaViat=l
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8.3  GP-IB Handling

U] Explanation on program 2 for PC9800 series

Line No. Description
10t0 70 Comment

80 "IFCY signal is transmitted.

80 "REN" signai is set to TRUE.

100G Delimiter for command setting is set to CR/AF {= CR/NL).

110 Time out duration at handshake is set at 10 seconds.

120 to 150 The SRQ bit of the PCS800 series’s GP-1B interface is cleared.

160 The Q8381A’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 ocours.

190 Power monitor display mode is selected.

200 Power measurement wavelength is set to 850 nm.

210 Nurnber of measurement data is set to 101, Measurement interval
ts set to 0.5 seconds.

220 Reference tovel is set to 0.1 mW (when using mW, Linear scale is
set automatically).

230 Number of average times is set to 8.

240 Only b4 (irend-end) in the status byte is made valid.

250 Mode to transmit SRQ signal is set.

260 Trend chart measurement starts,

270 Flag (variable) to indicate the end of measurement is cleared.

280 Interrupt by SRQ signal is allowed.

280 Waiting for end of measurement,

300 Terminator is set to CR/NL(ECY and data separator to ),

320 Header OFF and output of peak search data {minimum, %naximum,
and average valug) is requested.

330 Minimum, maximum, and average values are read into variables.

340 Minimum, maximum, and average values which have been read are
displayed.

370 < Interrupt processing routine *3SRQO >
Serial poling is executed and the status byte is read into the
variable,

380 Flag to indicate end of rﬁeasuremen‘i {completion of trend

measurement) is set.

390 Return fo main routine.

647 Aua 10/96
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6.3 GP-I18 Handling

{3} Example 3
After setting measurement conditions for spectrum analysis the spectrum data obtained
read in the ASCII format (wavelength and level data are read together).

@ Program 3 for HP9000 series 300

IR0 R R R P
28 t QEZBLA Optical Epacirum Analyzer
50 ! == zample orog
4G { ( set—up me
58 ! and read
2%0) R LR R I I R R g gy
T f
g [MTEGER &pe
=17} FERL Lambds{ 13010, Leval{1:501)
10 l ]
11E Iodefine Q83218 GP-1E addres:z (8
12e { GOSUER Zrqg define SRO interrupt routine
128 pe Poindtialize 383444
14@ Spi ‘ foselect "SPRECTRUM® mode{p-mon GFF
teg 1 I So BErm, STOLAO@nm® VOSTARET: 1280n0m £
168 QUTRUT Zpai "REF 3. imd" I 'REF LEVEL' s2i to 0 !
LYE QUTFUT Spa; "RES 2, 5WE 2" Eoresolution: 1. Brm , st 1
123G QUTPUT Spa; "AUS 2 I zverage number set i
1= QUTPUT Spa; “MEK 254" [ gnabls onlv *measure
288 OUTFUT Spa: “SR0 § enable SRO signal
ZIE FUT Spa "MEA LY tstart single measurement
=4 P clear measure end flag
TR 752 I enable SRO interrupt
nd=8 T wait measursment on
ay "EMT Poselect ASCIT format
@t TUDN I regusst no-of-mea
i b read no-of-measur
i (LM _meas ) I re-sizi
E D raguest X-axis dat
00 ! read lambdae data
S1e I request 7 cutput{leyal
SO foresd le
odi transaction weits h
Ja8
S0G !
26 ! d statuz bovie of QEI81A
2T ! measure end flag
386
399 !
489 END

R—4R Ann An/QaR
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6.3 GP-IB Handling

® Explanation on program 3 for HP900G series 300

Line No. Description
104 70 Comment
80 to 90 Definition of variables (to assure arrangement of the maximum
number of data items).
110 The Q8381A'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 (A8381A is initialized at power on.
140 Spactrum analysis mode is selected.
150 Start wavelength is set to 1200 nm. Stop wavelength is set to
1400 nm.
160 Reference level is set to 0.1 mW {when using mW, linear scale is
automatically set).
170 Hesolution is set to 0.1 nm. Sweep made is set to "HESENS 1",
180 Number of averaging times is set to 2.
190 Only b0 {measure-end) in the status byte is made valid.
200 Mode to transmit SRQ signal is set.
210 Measurement starts.
220 Flag (variable) to indicate the end of measurement is cleared.
230 Interrupt by SRQ signal is allowed.
240 Waiting for end of measurement.
250 The data output format is set to ASCIH and Header set to OFF,
260 Request is made to output the number of measurament points in
spactrum,
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).
280 Output of X-axis data (wavelength} is requasted.
300 Wavelength data is read into the arrangement variable en masse.
310 Output of Y-axis data {level} is requesied.
320 Level data is read into the arrangement variable en masse.
330 {Narmally, this line 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.)

360 < |nterrupt processing routine Srg > _
Serial poling is execited and status byte read inte the variable.
370 Flag to indicate end of measurement (completion of averaging) is
set.
380 Returmn to main routine.

5—49 Aug 10/96
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6.3 GP-IB Handling

@ Program 3 for PCY800 series

30
40
50
34
it

20
140

S s S T (L T ot ot T ot T ST S S IV VS VO
e R B B o B Y e e =] ~3 2 LT Lfm Dal [N ke
Do DO DD O oD oo m O s [t}

a3
.
]

320
330
340
450
360
370
380
390
400

420
a0
440
150
460
470
480
497
500
510

GB381A Uptical Spectrum Analyzer

== ogample program 3 ==

{sel-up measurement condition

and read spectrum data with ASCID)
’#HHH**H*#H#HHHHHHHHHH*H*

DIM LAMBDA(S01), LEVEL(501}

[SET IFC Tosend CIFCT signal

ISET REN " UREN signal set (o true

CMD DELIM = 0 " delimitier CR/LF

CMD TIMEOUT = 10 . T otimeowt set to i0sec

BEF SEG = &HEO —

A¥ = PEBRK(&HgF3) ’ |

A% = AY AND RHBT ’ -- clear SRQ Bit of PLORD:

POKE &HOF3, A% e

SPA = & T odefine QB3B1A GP-TB address (8)

PRINT @SPA:" 6" "oinitialize Q82381A

BN SRY GOSUR %55RQ " define SRY interrup! rouiine

PRINT @5PA;"PMO o7 " oselect TSPECTRUM (power monitor DFF)
PRINT @SPA;"STAIZ00nm, §TOL1400nm” " BTART:1200nm . STOP:1400nm
PRINT B5PA:"REF 0. ImW ©UREF LEVEL' set to 0. imW(select LINDAR)
PRINT &SPA;"RES 2, 5WE 2" " resolution: I.0nm . sweep mode: HI-SENS |
PRINT @SPA;"AVE 27 " average number se! fp 2

PRINT BSPA;"MSK 254~ *oendble only 'measure end (BO) bit
PRINT &SPA;"SRR 17 " enable SRY signal

PRINT @5PA;"MEA 1" " ostarl single measvrement(average of 2)
M.END = 0 T oclear mezsure end flag

SEQ 0N " enable SRQ interrupl

IF M. END=0 THEN 300 " wail measurement end

PRINT @SPA;"DEL 0, ShL 27 T oteminator LFOEGD
" data separator CB/NL
PRINT @SPA;"FMT 0, HED o7 " oselect ASCII format and header OFF

PRINT @SPA;"ODN” " oreguest ne-of-messured dats autput
[NPUT @SPASN. DATA " read no-of-measured data{may be 5G1)
PRINT @SPA;"05D1” " oreguesl X-axis data oktput{lambda)
FOR N=1 TO N.DATA -

INPUT @SPA;LAMBDA(N) ’ -- read lambda datfa
NEXT N -
PRINT 4SPa:-"0S5p0" " request Y-axis data owtput{ievel)
FOR N=1 TO N. BATA T

{NPUT @SPAILEVEL(N) ’ -- read leve] data
NEXT N to--
T#%% spectrum data frapsactien wrile here ¥¥f
stop
$58RG: POLL SPA.S " oexecute serial-poll and read status
M. END = 1 " set measure ead flag
RETURN
END

Aua 10/98
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6.3 GP-IB Handling

8 Explanation on program 3 for PC8800 series

[.ine No. Description
10 to 70 Cormment

80 Definition of variables {to assure arrangement of the maximum
number of data items).

ao "IFC" signal is transmitted.

100 "REN" signal is set to TRUE.

110 Delimiter for command setting is set to CR/AF (= CR/NL).

120 Time out duration at handshake is set at 10 seconds.

130 1o 160 The SRQ bit of the PCS800's GP-IB interface is cleared.

170 The Q8381A’s GP-IB address (8) is set as a variable.

180 The (B381A is initialized at power on.

190 Definition of the processing routing used when an interrunt by SRQ
signal occurs,

200 Spectrum analysis mode is selected.

210 Start wavelength is set to 1200 nm. Stop wavelength is set to
1400 nm,

220 Reference level is set to 0.1 mW (when using mW, linsar scale is
automatically set}.

230 Resolution is set to 1.0 nm. Sweep mode is set to"HI-SENS 17.

2440 Number of averaging times is sat to 2.

250 Only b0 (measure-end} in the status byie is made valid.

260 Mode to transmit SRQ signal is set.

270 Measurament starts,

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.

310 Terminator is set to CR/NL {EQI) and data separator to CR/LF.

330 Data output format is set to AGCH and Header to OFF.

340 Reqguest 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 380 Wavelength data for the number of points read in line 350 is read
into the arrangement variables.

400 Output of Y-axis data is requested.

410 1o 430 Level data for the number of points read in line 350 is read into the
arrangement variables.

440 {Normaily, this line 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.)

470 <Interrupt processing routing "SSRQ >
Serial poling is executed and the status byte read into the variable.

480 Flag to indicate end of measurement {completion of averaging) is
set.

490 Return to main routine.

6—51 Aug 10/96
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6.3 GP-IB Handling

{4y Example 4
After measurement conditions are set for spectrum analysis, the specirum data obtained is
read in binary format (wavelength and leve! data are read together).
‘The data transfer time is minimized by using binary format,

@ Program 4 for HPS000 series 300

13 e
=4 ! Uo381A Uptical Spectrum fAnalyrer

24 i == mple program 4 ==

40 ! ( —ug mEasurement condition

S [ and read spectrum data with

50 Bitrit flaating format o

-G R R R R
50 !

96 INTEGER Spa, N

188 HEAL Lambda{i:581; BUFFER,Levael{1:53! y BUFFER

[

L Podefin LR
i 7 B0SUE Srg Iodefi
126 8 foinlt
120 J'”U Spay "FMOB" I sels OFF )
88 QUTPUT Spa:"CEMI.SSum, SPASORm® | CENTE
17@  QUTPUT Spa; "REF -1@dBm*” POUREF LE
FED DUTPUT Spa:"SWE p° b osueep mode sst to QUQW%L’
188 CUTPUT Spay"mEs:® £ reselution sef to B Ppm
283 OUTPIHT Spa; b oensblz anly *m i
23 QUTPUT Spa; i enable SRY sig
2 En Postart single m
ZIe elear msasurs
=48 Ty f oenable SRO 1nt
oo =% THEM 23508 1oy 1
ZEG v OnN® !
27 I _meEas !
] !
2 oUTRUY CEMT o2 !
5 !

=d

U’¢T

Li#W_siep set lambda valus to array
fransaction write hers ss+s

Poread staiuz byte of 022314
I 381 measure end flan

652 Aug 10/86
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6.3 GP-IB Handling

Explanation on program 4 for HP3000 series 300

Line No. Description
10 tc 80 Comment

90 to 100 Definition of variables {to assure arrangement of the maximum
number of data items).

120 The (38381A'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 Q8381A is initialized at power on.

150 Spectrum analysis mode is selected,

160 Center wavelength is set to 1.55 pm. Span is set to 50 nm.

170 Reference level is set to 10 dBm.

180 Sweep mode is set to "NORMAL".

190 Resolution is set to 0.2 nm. 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 Flag (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. (Usual number is 501.)

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 sefected, (EOI) is automatically specitied as
the terminator.)

310 Cutput of Y-axis data (level) is requested.

320 to 330 The YO route name is defined in the arrangement variable for the
level data read and in the Q8381A to enable the buffer transfer
mode.

340 Buffer transfer starts and level data is read in.

350 to 390 Arrangement data of wavelength is generated from center
wavelength and span. (This can be outputted from the analyzer.)

400 {Normally, this line is used to describe the processing program for
data read after this line number. To display data in graph form, use
the wavelength and levet data in pairs.)

430 <interrupt processing routine Srg >
Serial poling is exaecuted and the status byte read into the variable.

440 Flag to indicate end of measurement is set.

450 Return to main routine.

5—53 Aug 10/86
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6.3 GP-IB Handling
@  Program 4 for PC9800 series
I LT R St TR s R e i
20 083%1A Optical Spectrum Analyzer
i =@ Sample program 4 ==
40 {set-up measurement condition
A0 and read spectrum data with BINARYY
S Y s sttt I
s
80 DIM LAMBDA(HD1), LEVEL(501), BX4i4)
90 ISET IFC Tosend TIFD signal
100 ISET REN " UREN signal set to true
LIG CMD BELIM = 90 T odelimitter CR/LF
126 CMD TIMECGUT = 10 " fimeout sef to i0sec
130 BEF SEG = §HBO o--
140 AY = PEEK(RHOFD) ! |
150 A¥ = A% AND BHEF ’ -- clear SRO bif of PCBROI
160 POKE §HOF3, AY T
170 8PA = 8 " define QS851A GP-IR address (8)
1706 PO = IELE(I) AND &H3¥ " read GP-1B address of PC
180 PRINT @SPA:"cC” initialize 033814
180 ON SRY GOSUB +S5RE " define SRY interrupt rowtine
200 PRINT @SPA:"PMO 17 " select TSPECTRUM (power moniter OFF)
210 PRINT @SPA:"CENI. 55um, SPASOmm” " CENTER:1.55um . SPAN:50nm
220 PRINT @SPA;"REF -i{0dBn” " UREF LEVEL sei to -10dBm{seleet LOG)
230 PRINT &SPA;"SWE o7 " sweep mode set o T NORMAL
240 PRINT @SPA;"RES 1. AVG ¢ T oresolution: 0. Zom . AVG: 1(OFF)
250 PRINT @SPA;"MSK 2547 " enzble only “measure end {(B0) bit
260 PRINT @SPA:"SRY 17 " enabie SRR signal
270 PRINT @SPA; MEA ) start single measurement{average of 2)
280 MUEND = 0 " clear measure end flag
200 5RG O " enable SRO interrupt
300 TF M. END=G THEN 300 " waif measurement end
S1G PRINT @SPA:HED o, 0pN” " request no-of-measured éata output
320 THPUT @SPA:N. DATA " read no-of-measured date{may be 501)
330 PRINT @SPA; FMT 47 T select 82bit NEC-flaating format
540 PRINT ESPA;"0SHO” T oreguest Y-axis data cutput(leyvel)
350 WBYTE &HSF, QU3F. LH204PC, EHA04SPA: T PC:listener , Q8381A:talker
360 FOR N=1 TO N.DATA '
370 REYTE BI, B2, B3, B4 " read lpoint{4byies) datlsa
280 BX@*CHR$(BI)!CHR$(BZ}+CHR$(BS}%CHR$(B4) " dbytes data sef to string
280 LEVEL(N)=CVS(BX%) " convert to numeric data
400 NEXT N '
410 " k%% gpectrom data transaction write here %ig
70 STOF
430 #SSRE: POLL SPA.S " oexecute serial-pell and read states
A40 M. END = 8 " set measure end flag
450 RETHURN
480 7
470 LND
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6.3 GP-IB Handling

Explanation on program 4 for PC3800 series {1/2)

Line No. Description
1010 70 Comment

80 Definition of variabtes (to assure arrangement of the maximum
number of data items).

80 "IFC" signal is transmitted.

160 "REN" signal is set to TRUE.

110 Delimiter for command setting is set to CR/AF { = CR/NL).

120 Time out duration at handshake is set at 10 seconds.

130 to 160 The SRQ bit of the PC3800's GF-IB interface is cleared.

170 The (18381A’s GP-1B address (8) is set as a variable.

180 The G8381A is initialized at power on.

180 Definition of the processing routine used when an interrupt by SRQ
signal occurs,

200 Spectrum analysis mode is selected.

210 Center wavelength is set 10 1.55 x#m. Span is set to 50 nm.

220 Reference level is set to — 10 dBm.

230 Sweep mode is set to "NORMAL".

240 Resolution is set to 0.2 nm. Averaging is set to OFF,

250 Only b0 (measure-end) in the status byte is made valid.

260 Mode to transmit SRQ signal is set.

270 Measurement starts.

280 Flag (variable) to indicate the end of measurement is cleared.

280 nterrupt caused by SRQ signal is allowed.

300 Waiting for end of measurement.

310 Request is made to output the number of measurement points in the
spectrum. {Usual number is 501.)

320 Number of measurement points is read into the data variable.

330 The data ocutput format is set to binary (NEC 32-bit floating point

type). (When binary format is selected, <EOi> is automatically
specifed as the terminator.)

340 Output of Y-axis data (level) is requested.

350 183814 is formatted to tatker. PCS800 is formatted to listener.
360 [Data read for measurement peint a few minutes is repeated,

378 Read of one point data {4 bytes)

380 Substitute the 4 bytes data for character siring to convert the data

info the numerical value,

390 Convert the data from the character string into the floating point data
and store the data in the array variable of the leve! data.

6—~55 Aug 10/96
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6.3 GP-IB Handling

. Explanation on program 4 for PC980C series {2/2)

Line No. Description
410 (Normally, this iine is used to describe the processing program for
data read after this line numbar.
430 <Interrupt processing routine *8SRQ >
Serial poling is executed and the status byte read into the variable.
440 Flag to indicate end of measurement is set.
450 Return to main routine.

Anen 10/GR



0B381A/8383
OPTICAL SPECTRUR ANALYZER
INSTRUCTION MANUAL

6.3 GP«B Handiing

{5y Example 5
Spectrum measurement is exacuted and the 2nd peak (cursor data) and speciral width
calculation data read.

@ Program 5 for HPS000 series 300

[ A4 % AL XL XX L LT EFXAXFHBE L P FRRA A ST E L LR RK S

i@ t L)

el oa I initialize

A=Y Spay "PMO @7 i sel=ct 'SPE mode{p-mon OFF}

17 Spa; "CENESOnm, SPAZETnT | CENTER:6EDnm , SPAN:Z8nm

18a Spa; "REF-Z0dEm, LEVE® | REF LEVEL:-Z@0d8m , LEVEL SCALE:iddB/DIY
Soa) "RESD, DHEL" I resolutioni@. lom  swesp meode:ADAPTIVE
bpa; "AVGLIAT | average number set to 10
Spaj "MEE Z54" I enable only
Spag "SRG LY I snabis SREO

Z Spay "MER 17 start sing

2 na=g clesr meas:

s £ OINTR 742 ‘ sble SR

Z d=@ THEN 2858 P wait meas

c a;"CUD 2,6UR 1Y I seiect '2

o A O0D" b request o

z Spajbml, bvi B 1m0 1v I read lamb

= Spa: "WIY @,WFX 37 f lact P

3 Spa; "5PW L° boapectiral

37 Spag "O5WY | quzstl spe

2. Spa:lambde 8,5 _width, N _psak | read

z

3 } | read status bBvte of 023214

z I oset measure =nd flag

3 -

250 :

489 EMD
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Explanation on program 5 for HP9000 series 300

Line No. Dascrigtion
1010 80 Comment
80 tc 110 Definition of variables.
130 The Q8381A’s GP-IB address (8} is set as a variable.
148 Definition of the processing routine used when an interrupt by SRQ
signal occurs.
150 The Q8381A is initialized at power on.
160 Spectrum analysis mode is selected.
170 Center wavelength is set to 660 nm. Span is set to 20 nm.
180 Reference level is set to —20 dBm and level scale to 10 dB/DIV.
180 Resoiution is set to 0.1 nm. Sweep mode is set to "ADAPTIVE".
200 Number of average times is set to 10.
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
%\lﬁen Cursor is ON, the 2ND PEAK calculation is executed.)
280 Output of cursor data is requested.
280 Cursor data is read { A1, lex)el 1, £34, A level).
300 Spectral width calculation — 0(Pk—XdB) is selected and parameter
XdB to 3 dB.
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 <lInterrupt processing routine Srq >
Serial poling is executed and the status byte read into the variable.
370 Flag to indicate end of measurement is set.
380 Return to main routine.

658 Aug 10/96
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5.3 P-IB Handling

% Program 5 for PC38800

20
30
4
50

50

i)

&0

G0

100
i1
120
138
140
150
160
170
175
180
190
200
210
220
230
2440
250
260
RN
80
240
343
310
320
330
348
350
260
370
380
384
440
414
420
430
440
450
460
470
480
440C

Tk kkk b kE bR E R AR RN ER AR A AR R AR AR LN LR RS
83814 Optical Spectrum Anatyzer

A= SAmMPle program 5 ==

{(set-up measurement coandition
and read Znd-peak<cursor datar

spectral width data )

TAERRERR R ERRRRR R R bR AR R R bk Rk

FSET [FC

ISET REN

CMD DELIM = D

CMD TIMEOUT = 10

DEF SEG = §HBC

A¥ = PEEK(&HOF3)

A% = AY AND LHBF

POKE &HOFSZ, AY

SFA = 8

PO o= TEEE(1) AND RHLF

)

>

i

send " IFC" signal

"REN signal set fo true
delimitier CR/LF

timeout set to i0sec

|
-~ ¢lear SRG Bit of PCO8OI

define DB381A GP-1B address (8)
read GP-IB address of PO

UNL=4HaF : MTA=4H40 + FC : LA=EHZ0 : SDC=§H4 : GGET-4HE

WBYTE UNL,MTA, LA+SPA, SDC;

ON SkQ GOSUB ¥S8RYQ
PRINT @S5PA;7PMO ©7

PRINT @SPA;"CENBBCom, SPAZ0nn”

1

initialize QB8381A

GRL, MTA{adr 30), LA of 983814, SBC

define SRY interrupt routine

select " SPRCTRUM {power monitor OFF)
" CENTER:660nm . SPAN:Z0nm

PRINT 88PA;"REF -20dBm, LEV 0" ' REF LEVEL:-20dBwm ., LEVEL SCALE:10dB/DIV

PRINT @SPA;"RES 0, SWE 17
PRINT BSPA;"AVG 107

PRINT @5PA;"MSK 2547

PRINT @5PA:75RQ 17

WBYTE UNL, MTA, LA#SPA, GGET:

M. END = O

SEO 0N

IF M. END=0 THHEN 330
PRINT @SPA;"DEL 0. SDL 07

PRINT &SPA;"CUD 2, CUR 17
PRINT @SPA; 00D

INPUT @SPA:LMI,LVI.D. LM, DLV
PRINT @SPA;"WTY 0, WpX &
PRINT @SPA;"SPYW 17

PRINT @SPA;”OSW

»

’

resolution: 0. Inm , sweep mode:ADAPTIVE
average number set fto 10O
enable only “measure end (b0} bhit
enable STHG signal
start single measurement
UNL,MTA(adr 30), LA of {83444, GET
clear measure end flag
enable SRQ interrupt
wail measurement end
terminator NL(EOID)
data separator 7.’
select "Znd-peak’ and cursor ON
request cursor data owlput

read lambdal, L1, delfa-Tambda, delta-L
select "Pk-XdB™ and X sei to 3dB
spectral width ON(execute calcutation)
renuest spectiral width dafa output

INPUT @SPA;LAMEDA. 0, S WIDTH, N PEAK 7 read lambda-0,widih, no-of-peak

STOP

5S5RG: POLL SPALS
M. END = 1

RETURN

END

1

execute serial-poli and read status
sel measure end flag
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® Explanation on program & for PC9800
Lire No. Description
10 fo 80 Comment
90 "IFC" signal is transmitted.
100 "REN" signal is set to TRUE.
119 Delimiter for command setting is set to CRLF (= CR/NL).
120 Time out duration at handshake is set at 10 seconds.
130 to 160 The SRQ bit of the PC9800’s GP-IB interface is cleared.
170 The Q8381A’s GP-IB address (8) is set as a variable.
180 to 200 The Q8381A is initialized at power on.
210 Definition of the processing routine used when an interrupt by SRQ
signat occurs,
220 Spectrum analysis mode is selected.
230 Center wavelength is set to 660 nm. Span is set to 20 nm.
240 Reference level is set to 0 dBm and the Jevel scale to 10 dB/DIV.
250 Resolution is set to 0.1 nm. Sweep modeis set to "ADAPTIVE".
260 Number of average times is set tc 10.
279 Only bC (measure-end} in the status byte is made valid.
280 Mode to transmit SRQ signal is set.
230 to 300 Measurement starts.
310 Fiag {variable) to indicate the end of measurement is clearad.
320 Interrupt by SRQ signat is allowed.
330 Waiting for end of measurement.
340 to 350 Terminator is set to CR/NL (EOI) 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 executad.)
370 Output of cursor data is requested.
380 Cursor data is read { A1, levell, AX, A level)
290 Spectral width calculation - 0(Pk —XdB) is selected and parameter
XdB is set to 3 dB.
400 Spectral width is set to ON (calculation is executed).
410 Output of the spectral width data is requestad.
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.
460 Fiag to indicate end of measurement is set.
470 Return to main routine.

5~ 60"
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7. FLOPPY DISK

7.  FLOPPY DISK

This chapter describes the floppy disk where the measurement data and measurement conditions are
stored. Details on how to handle the floppy disk, and how to restore the saved measurement data and
conditions on external computers are described here.

Details on how to initialize the floppy disk, and how to read/write data from/on the floppy disk are given

in Chapter 4.

Chapter 7 is siructured as follows.

Table of Contents

7. FLOPPY DISK 7-1
71 Handling the Floppy Disk .. oo e e 7-2
TAT Overview ... e e 7-2
742 Inftialization (formatting) .. .. . . 7-2
713 Write profect .. ... 7-2
7.1.4  serting/Ejecting the floppy disk .. .. .. L 7-3
7.2 Restoring Data from the Floppy Disk .. ... . 7-4
721 Typesofdatainthe floppy disk . ... 7-4
722 Datafile llems . ... e 7-5
7.2.3 Example of floppy data restore program ... ... L . 7-8"
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7.1 Handling the Floppy Disk

7.1 Handling the Floppy Disk
7.1.1  Overview

This analyzer incorporates a 3.5-inch floppy disk drive, to store and restore the measured data
or conditions.

Disk typa - 3.5 inch micro floppy disk
Usable media :  2DD {Double-sided double density)
2HD (Double-sided high density)
Format capacity: 720K bytes (2DD)
1.2M bytes (2HD)

Max. files o 11 files /disk (2DDy)
191 files /disk (2HD-1.2M)
Storage format :  In conformance with MS-DOS

2DD (720K bytes) .... IBM/ NEC common format
2HD {1.2M bytes} .... NEC format

7.1.2  Initialization (formatting)

The floppy disk must be formatted before put into use. This is 1o divide the disk into blocks
(sectors, tracks) and set marks, to allow read and write.

See @-3 of "4.6.1" for how to initialize the floppy disk on this analyzer.

The floppy disk can also be formatted on MS-DOS computers.

7.1.3  Write protect

Disk media has write protect structure so that precicus data will not be erased by operation
mistake. When intializing the floppy disk, or when writing data onto the disk, set the write
protect tab as shown in the figure to the "write” side.

/

Write  Write-protected

& W

Wiite protect tab E:]

7——2 M~ 0N
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7.1.4  Inserting/Ejecting the floppy disk

The floppy disk is inserted in the disk drive as follows.
Operation procedure
(I Face the labei side of the floppy disk up, and the media protection shutter side to the drive.

@ Insert the floppy disk into the drive taking care that the fioppy disk and drive are paraliel with
each other (so as not to apply unnecessary stress on the floppy disk),
Then, insert the floppy disk to the end, so that it is completely inserted and fixed in the drive.

The floppy disk is ejected from the disk drive as follows.
Operation procedure

@ Press the eject button.
The disk will pop out of the drive allowing it to be taken out by hand.

1.

CAUTION

Do net press the eject button while the LED on the disk drive is on.

(The LED indicates that write/read of the disk is in process.)

If the eject button is pressed with the LED on, the disk drive may be damaged, or the data
in the floppy disk may be destroyed.

Do not extract the disk before the disk is completely ejected from the drive.
The shutter window of the disk may damage the head of the drive.
If the eject is not completed, insert the disk again and press the eject bution once more.
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7.2 __Restoring Data from the Floppy Disk

7.2 Restoring Data from the Floppy Disk

The following describes how to directly read and restore by external computers, the
measurement data/measurement conditions stored on the floppy disk using this analyzer.

As the floppy disk is of M3-DOS format, the data can directly be read only on computers that
use the MS-DOS as the systemn OS.

7.2.1  Types of data in the floppy disk

The measurement conditions and measurement data are recorded on the floppy disk according
to the foliowing format.

< Measurement condition file >

ittem Size (bytes)
{1) Header 256
{2) Measurement condition (ASCI) 512
{3) Measurament condition (binary) 512 (Note 1)

< Measurement data file >

item Size (bytes)

(1) Header 258

{2) Measurement condition (ASCI) 512

{3) Measurement condition (binary) 512 (Note 1)

(4) Data ! Measurement condition {binary) 512

{58} Measurement data | {float) 2048

(6} Data Il Measurement condition {binary) 512 f
{(7) Measurement data li (float) 2048 7

(8), {7) are recorded only when there are 513 or more measuremeni data in
LOSS/TRANS or power monitor.

Note 1: The file size is 896 bytes in Q8383 using the software program of revision A03 or
iater.
The file size is 896 bytes in Q8381A using the software program of revision A09 or
later.

T—4 M+ 1/00
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7.2.2 Data file items
{1} Header
Records information as the company name, product name and software revision, etc.
{2)  Measurement condition {ASCI)
Records the measurement condition parameters as ASCH code character string.
The measurement conditions are read from this part when restoring data by the computer
from the floppy disk.
The values are in form of "rantissa + exponent” based on the reference unit [m, W, dBm,
sec], and are recorded according to the following sequence. The occupied size of the
parameters are fixed, and the "0" (null} code is inserted in unused parts.
FParameter Size Data exampie
[bytes]

O Label [80] * Q8381A Optical SPA ™

@ Measurement data count [18] 501, 1001

@ Start wavelength [16] 1.5432E — 06

@ Stop wavelength [16] 1.5520F - 0B

® Center wavelength 16] 1.3125E — 06

® Span [16] 200.00E — 09

@ Resolution [16] 0.1 nm, 5.0 nm

REF level (LINEAR) [16] 10.00E — 06 , 1.000E—03

@ REF lovel (LOG) [16] —20.00E+00, +0.000E+00

B Sweep mode (16] NORMAL , HESENS 1

@ Averaging count 18] 20, 100

@ Year-month-day [16] 90-10-28

@ Hourminute:second [16] 20:35:14

@ Power monitor wavelength [16] 1.4800E — 06

® Power monitor N-MAX [16] 101, 501

® Power monitor interval [18] 2.0E+00, 0.1E+Q0

@ Power monitor average [16] 1,30

@ Power monitor REF level (LINEAR) [16] 160.0E—08

@ Power monitor REF level (LOG) [16] ~10.00E + 00

@ Power monitor start time {16} 0.0E + 00

@ Power monitor siop time [16] 10.0E+00 , 20.0E +03

@ Vacant area 1112]

L P eVl
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Measurement conditions (binary)

The same parameters as {2) is basically stored, and used for measurement conditions or
restoring measurement data using this analyzer.

Though (2} is structured by ASCIl code character string, this part is binary fioating point form
integer or numerical code data.

Data | measurement condition (binary)
Stores the measurement conditions concerning the measurement block | of (5).
This part is also binary form as same in (3).

Measurement data | (floaf)
Stores the measured level data. Each data is in 32-bit floating point form (IEEE Std. 754-
1985 format), and is stored in byte unit from the most significant byte.

== Most significant byte

31 3¢ 24 23 22 16 15 8 7 0
A . 4 . /
' Exponential part i Mantissa part 23 bits {m)
! 8 bits (e) )
: “Point position (1.)
Sign of mantissa part (s)

Numeral={—1)5x2(e~-127)x 1. m

The level data is always stored in [mW] unit, regardless of the scaie (LIN/LOG) when saved.
Therefore, use the following expression to convert the unit into [dBm] unit.

[mW] -» [dBm] coenversion : Pygy = 10 logqg (Pw)
{= 10" (logz Pw/ logz10Y)

The size of this block is equivalent to 612 data. The first 501 spectrum data is effective, or
1 1o 512 power menilor (trend) data is effective. (In power monitor, the setting of the
measurement conditions affects the number of data within the range of 11 to 1001.)

The LOSS/TRANS spectrum data stores measurement data (MEAS) in this block.
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Data Il measurement condition (binary)

Stores the measurement conditions of the measurement data block Il of (7).

This block and {7) exists only when the number of measurement data is 513 or more in the
spectrurn LOSS/TRANS data or power monitor.

Measurement data 1l {float)

Stores the measured level data. The format is the same as (5). 501 reference data (REF)
points (LOSS/ TRANS) or 513 to 1001 {power monitor) spectrum data can be stored in this
biock.

7 7 al DINN
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7.23 Example of floppy data restore program

The following is an example of the program to directly read the measurement data/measurement
conditions stored on the floppy disk using this analyzer, on external computers.

The tloppy disk is of MS-DOS formal. Therefore, computers using the MS-DOS system as O3
alone can do the direct reading.

The following is an example of the program described in NEC-PC and IBM-PC BASIC language.
The main part of the program is the part that reads the measurement data and internally
converts the dala into numerical format. Create the program referring to the instruction manual
of the computers for data display and analysis.

When using language other that BASIC, as the C ianguage, data in the file can be read and
numericai conversicn done also in the same procedure as the example program.

The floating data of NEC-PC and IBM-PC is read and the format is converted according to the
following rule.

1 data (4 bytes)

1-1 1.2 1-3 1-4 2.1 2.0 | =

- =~ == Data read sequence

* Conversion of numericat (32-bit floating) data into internal format.

NEC-PC

[BM-PC
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Program example 1
The spectrum measurement data is read, the data is converted into LOG (dBm) value, and
stored in the array variable.

@ NEC-PC (NB8 BASIC)(1/2)

10

240

30

40

50

G0

70

80

86

ioe
110
120
130
140
150
16C
170
180
186
200
210
226
230
240
250
260
270
286
280
300
310
320
330
340
350
360
370
380
390
100
410
120
430
440
450
460
470
180
490
500

e e b s e 3 s s 3Rk sk sk SRk sk sk R i o R i e e ol sl s sk okl o s ok o s SRR R ok R

! QE83BLA Optitical Spectrum Analvzer

! == Floppy sample program } ==

(read spectrum data,convert to float
and store to array)

* ok afe ofe abe s e ok sk st o sl b kel e ook D st Sk st SR R sk A R ook ol ROl o3 s R s e ok otk SRR

1

DIM LEVELLB01}

*

FILENAMES="1310_0C1.8PE" " set read file name

OPEN FILENAMES FOR INPUT AS #1 ' open specified file for read

R.SIZE = 256 : GOSUB *R.DUMMY "dummy read (HEADER block-25Gbytes)
GOSURB *R.CON ' 'read condition block(51l2bytes)

R.SIZE = 512 : GOSUB =*R.DUMMY " dummy read{condition -512bytes) (Note
R.SIZE = 512 : GOSUBR *R.DUMMY ' dummy read{data condition-512bvytes)
N.DATA = 501 : GOSUB %R.FLOAT ' read 50lpoints specirum data

L10# = LOG{10)

FOR N = 1 TO N.DATA
LEVEL(NY = 10#LOG(LEVEL(N)>/L10& ' IWl convert to [dBEm]
PRINT N;¥: “;LEVEL{N) ' display read spectirum data
NEXT N
CLOSE #1 cluose file
STOP
*R.,FLOAT
FOR N = 1 TO N,DATA
Bls = INPUTSC 1 , #1 3 " for read 1 point data(4bytes)
B2¢ = INPUTSC 1 , #1 >
B3s = INPUTSC 1 , &1 ) B4$ = INPUTSC Y} , #1 )
NB1 = ASC{B1s) : NBZ = ASC(BZ$) ' character convert ito ASCII code
' for IEEE ficat convert to. NEC float
51 = (NBL AND 128) + {(NB2Z AND 127) ' sign + upper 7bits of fraction
El = (NB1 AND 127)%2 + (NB2 AND 1283/128 + 2 " exponent
FD$ = B4$ + B3s + CHR${(S51) + CHRS(El:
LEVEL{N) = CVS(FD3$) " convert to floating value{lineariWl)
NEXT N
RETURN
*R.CON
LABELS = INPUTS¢ 80 , #13 ' read LABEL
DSIZEs = INPUTS¢ 16 , #1» ' read number of data
W.5TT® = INPUTS( 16 , #1} ' read START wavelength
W.5TPs = INPUT3C 16 , 81 ' read STOP wavelength
W.CENs = INPUTS$C 186 , #1) ' 'read CENTER wavelength
W.5PAS = INPUTSC 16 , #1 ' read SPAN
W.RES$ = INPUT${ 16 , #1: * read RESQLUTION(char}
RF.LN$ = INPUTs( 18 , #1) ' read REF LEVEL(LINEAR)
RF.LGs = [NPUTS$C 16 , #1) ' read REF LEVEL(LOG:
SMODES$ = INPUTSC 16 , #13 ' read SWEEP MODE
AVGS = INPUTS( 16 , #1) ' read AVG aumber

—y ~ s st
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O NEC-PC (N88 BASIC){2/2)

XDATES = INPUTS( 16 , 1> ‘ read date

ATIMES = INPUTS( 16 , #1) *read time

DMY3 = INPUTS( 16%8 , #1) ' dummy read (power monttor condition?
DMY3$ = INPUTSC 112 , #1) " read empty area

RETURN

*R.DUMMY " dummy rvead

FOR RDN = 1 TO R.SIZE
DMYs = INPUTs( 1, #1)

NEXT RDBN

RETURN

END
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L Explanation of program example
@ NEC-PC (N88 BASIC){1/2)

Line No. Description
10 to 70 | Comment
80 Definition of variable to store the measurement data
100 Designation of file name to read the measurement data
110 Opens the specified file under the input mode
120 Feads the header (256 bytes) - Dummy read
130 Feads the measurement condition part (ASCH 512 bytes)
(The conditions are read put not used in this exampie.)
140 Reads the measurement condition part {binary 512 bytes)- Dummy read
(Note 2)
150 Reads the condition part (binary 512 bytes) attached o the measurement data
- Bummy read
160 Reads the measuremeant data (501 points), converts the format, and stores it in
the array variable
170 Sets the constant to calculate the fogarithm with 10 as base
180, 210 | Repeats the processing of 180, 200 for as many times as the data points (501).
190 Converts the [W1 unit data into [dBm] unit
200 Displays data number and data converted into dBm
220 Closes the file opened in 110
250 < Measurement data read, format conversion subroutine >
260, 360 | Repeats the processing of 270 to 350 for as many times as specified
270 to 290 | Reads 1 point {4 bytes) data into the character string, in byte unit
300 Cailculates the ASCI code value of the data in the 1st and 2nd bytes
320 Adds the mantissa part sign and decimal part most significant 7 bits
330 Calcuiates the exponential part {IEEE + 2 matches with the NEC-PC)
340 Replaces the sequence of the bytes and substitutes them in the character string
350 Converts the character string into floating point data, and stores it in the array
370 Returns to the main routine
390 < Measurement condition part read subroutineg >
400 1o 520 Beads label, number of data, start waveiength, etc. into the specified character
string
530 Heads conditions related to the power monitor - Dummy read
540 Read vacant area - Dummy read
550 Retums to the main routine
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7.2 Restoring Data from the Floppy Disk

@ NEC-PC (N88 BASIC){2/2)

Line No. Description

570 < Dummy read subroutine >
{Because the INPUTS function can read only 255 bytes)

580 to 600 | Reads the specified bytes

610 L Returns to the main routine

The spectrum data is read in this program example. When LOSS/TRANS is selected, the
data of MEAS and REF are paired, so read the measurement data block Il in the same
way,

{In this example, the entire measurement data block-| data is not read, so the remaining
11 data is read before it reads the next block.)

Note 2 512 bytes has been changed to 896 bytes in the following softwara revision:

For 08383; Revision AD3 or later
For (3 8381A: Revision AQS or later
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7.2 Restoring Data from the Floppy Disk

@  I1BM-PC (Quick BASIC)

10

20

30

40

50

GO

70

80

90

100
110
120
130
140
150
160
170
180
190
260
210
220
230
2406
250
260
276
280
290
300
310
320
330
340
350
360
370
380
3390
400
410
420
430
440
450
460
470
480
480
500
510
520
530
540
5560
560
570
580
590
600

* ke e e sfeobe ok sk R i st R sk R R 2R 35k 3 sk ok ok ok ok ok o ok ok ok o o 3R 35Ok 35K ok ok ok
! Q8381A Optical Specirum Analyzer

! == Flappy sample program 1 ==

! {(read spectirum data,convert to float

! and store to array)

! sk ok o ofe ok e ke o ok e sk ke s i sk ok sk ok S sk ok s ok ok ok ok o 9ok s ok ok ok ok ke o o 38 ok

+

DIM LEVEL(5C1)

FILENAMES = "a:1545 001.8PE" ' set read file name

OPEN FILEWNAMES$ FCOR BINARY AS #1 ' ppen specified file for read

R.5IZE = 256: QOSUB R.DUMMY Yo dummy read (HEADER block-256bytes)
GOSUB R.CON *'read condition block{Bi2bvties)

R.3IZE = 512: GOSUR R.DUMMY "odummy read{condition -512bytes){hoied)
R.SIZE = Li2z: GOSUB H.DUMMY " dummy read(data condition~512bvtes)
N.DATA = 501: GOSUB R.FLOAT * read H0lpoints spectirum data

L1G6 = LOG(10)
FOR N = 1 TO N.DATA
LEVEL(NY = 16 #% LOG(LEVEL(N)) / L10' IWI convert to [dBml

PRINT Nj; ™: ": LEVEL(N) ''display read spectrum data
MNEXT N
CLCSE #1 'elose file
3TOoP
B.FLOAT:
FOR N = 1 TO N.DATA
Blg = INPUTS(1, #1) " for read 1 point data(4bytes)
B2g = INPUTS(1, #1) .-

INPUTS (1, #1): B4$ = INPUTS$(1, #1)
' feor IEEE float convert to NEC float
FD$ = B4s$ + B3$ + B2% + Bls

LEVEL(N) = CVS(FD$) ""convert to floating value(linear(wWj:
NEXT N
RETURN
4
B.CON:
LABELS INPUTS (80, #1 ' read LABEL
DEIZES INPUTS (16, #1) ' read number of data
W.S8TT$ INPUTS (16, #1) * read START wavelength
W.5TPs$ INPUTS (16, #1) read STOP waveleagth

EE T L S ¥ TN O 1 SN F I { S 1 )

W.CENS INPUTS (16, #1) read CENTER wavelength
W.S5PAs INPUTS(16, &1 read SPAN

W.RESS$ INPUTS (16, #1) read RESOLUTION(char)
RF.LN#% INPUTS (18, #1> read HEF LEVEL(LINEAR)
RF.LGS$ INPUT® (16, #1) read REF LEVEL(LOG)
SMODES$ INPUTS (16, #1) read SWEEP MODE

read AVG number

read date

read time

dummy read (power monitor conditiaon?
read empty area

AVGS = INPUTS (16, #1)
ADATHS = INPUTS(16, #1)
ATIMES = INPUT$(16, #1)
DMY® = INPUTS{16 % &, #1)
DMY$ = INPUT$(112, #1)
RETURN

B.DUMMY: 't dummy read
FOR RDN = 1 TO R.SIZE
DMY$ = INPUTS(1, #1)
NEXT RDN
RETURN

1

END
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7.2 _Restoring Data from the Floppy Disk

®  Explanation of program example
@ IBM-PC (Quick BASIC)(1/2)
Line No. Description
10to 70 ; Comment
80 Definition of variable to store the measurement data
100 Designation of file name to read the measurement data
110 Opens the specified file under the bynary mode
120 Reads the header (256 bytes) - Dummy read
130 Reads the measurement condition part (ASCI 512 bytes)
(The conditions are read but not used in this example)
140 Reads the measurement condition part (binary 512 bytes)
- Bummy read (Note 3)
150 Reads the condition part {binary 512 bytes) attached to the measurement data
- Dummy read
160 Reads the measurement data (501 points), converts the format, and stores it in
the array variable
170 Sets the constant to calculate the logarithm with 10 as base
180, 210 | Repeats the processing of 190, 200 for as many times as the data points {501).
1980 Converts the [W] unit data intc [d¢Bm] unit
200 Displays data number and data converted into dBm
220 Closes the file opened in 110
250 =< Measurement data read, format conversion subroutine >
260, 330 | Hepeats the processing of 270 to 320 for as many times as specified
270 to 300 | Reads 1 point (4 bytes) data into the character string, in byte unit
310 Replaces the sequence of the bytes and substitutes them in the character string
320 Converts the character string into floating point data, and stores it in the array
330 Returns to the main routine
360 < Measurement condition part read subroutine >
370 to 490 | Reads label, number of data, start wavelength, etc. into the specified character
string
500 Reads conditions related to the power monitor - Durnmy read
510 Read vacant area - Dummy read
520 Returns to the main routine
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7.2 _Restoring Data from the Floppy Disk

© IBM-PC (Quick BASIC)(2/2)

Line No. Description

540 < Dummy read subroutine >
{Because the INPUTS function can read only 255 bytes)

550 to 570 | Reads the specified bytes

580 Returns to the main routine

The spectrum data is read in this program example, When LOSS/TRANS is selected, the
data of MEAS and REF are paired, so read the measurement data block Il in the same
way.

{In this example, the entire measurement data block-l data is not read, so the remaining
11 data is read before it reads the next block.)

Note 3: 512 bytes has been changed o 896 bytes in the following software revision:

For Q 8383: Revision A03 or later
For ) 8381A: Revision A09 or later
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7.2 _Restoring Data from the Filoppy Disik

Program example 2
The power monitor data (trend chart) file is read, the data is converted into L.OG {dBm)
value, and stored in the array variable.

®  NEC-PC (N88 BASIC) (1/2)

10

20

30

40

50

60

70

80

80

160
110
120
130
140
150
160
170
180
180
200
2i0
220
230
240
250
260
270
280
298¢
300
310
320
330
340
350
360
370
380G
390

FILENAMES="LD DRIFT.PWR" "'set read file name
OPEN FILENAMES FOR INPUT AS #1 ' open specified file for read
R.SIZE = 256 : GOSUB =B, DUMMY ' dummy read (HEADER biock-236bvies)
GOSUB #*R.CON " read condition block(512bytes)
R.8IZE = 512 : GQOSUB *#R.DUMMY ' dummy read(condition -&l2bytes: {MNote 4}
R.8IZF = 512 : GOSUB *R. DUMMY  dummy read(data cendition-512hytes)
N.DATA = VAL(DSIZE$) GOSUB =R.FLOAT " read trend chart data
Lioc# = LOG¢1O)
FOR N = 1 TO N.DATA
D.TREND(N) = 1O0®LOG(D.TREND(NY > /L1G# * [Wl convert to [dRm]
PRINT N;": ";D.TREND(N) ‘ display read trend chart data
NEXT N
CLOSE #1 " close file
STOP
R, FLOAT
FOR N = 1 TO N.DATA
Bls = INPUT®( 1 , #1 ) ' for read 1 point data{4bytes)
B2s = INPUTS( 1 , #1 )
B3s = INPUTS¢ 1 |, #1 > B4s = INPUT$¢ 1 , #1 >
NBI = ASC(B1%) : NB2 = ASC(BZ3%) ' character convert tg ASCII code
" for IEEE float convert to NEC float
31 = (NB1 AND 1283 + (NB?2 AND 127) ' sign + upper Ybits of fraction
El = (NBL AND 127)%2 + (NB2 AND 1283/128 + 2 ' exponent
FDs = B4s% + B33 «+ CHR$(S1) + CHR3(El)
D.TREND(NY = CVS(FDs) ' convert to iloating value(linear{yl)
IF N<>B12 THEN GOTO 380 ' jump if not block-1 end
R.8IZE = 512 : GOSUB *R.DUMMY  * dummy read block-2 Bl12bytes
NEXT N
RETURN
*R, CON
-LABEL$S = INPUTS( 80 , #13 " read LABEL
DSIZES = INPUTS( 16 , #13 ' read number of data
DMY 3 = INPUTS{ 16%9 , #31) dummy read (spectrum conditiony
ADATES = INPUTS{ 1s w10 " read date
ATIMES = INPUTS( 18 , ¥1) ' read time
P.WAVS = INPUT®( 16 , #1) ' read wavelength
P.NMX$ = INPUTS( 16 s 1) ' read N-MAX
P.INTs = INPUTS( 16 s ®1d " read INTERVAL
P.RLN& = INPUTS( 18 , H1) ' read REF LEVEL (LINEAR;

R OB R ROR SR R RO e R SR R R R o o e s o o o o o

' RQB381A Optical Spectrum Anailvzer

! == Floppy sample program 2 ==

! (vead trend chart data,convert to

! float and store tg array)
’*******************************************

DIM D.TRENDL10O1]
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7.2 Restoring Data from the Floppy Disk

® NEC-PC (N88 BASIC) (2/2)

510 P.RLGS = INPUTS$( 18 , #13 " read REF LEVEL(LOG)
520 P.STTS = INPUTS¢ 16 , #1) " read start time

530 P.STPs = INPUTS( 156 , #1) " read stop time

540 DMYs = INPUTS( 112 , #1) " read empty area

550 RETURN

60

570 =R, DUMMY ' dummy read

580 FOR RDN = 1 TO R.SIZE
590 PMY$s = INPUTSC 1 , #1)
800 NEXT ADN

610 RETURN

620

530 END
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7.2 _Resforing Data from the Floppy Disk

. Explanation of program example
NEC-PC (N88 BASIC){1/2)

Line No. Description
101070 | Comment
80 Definition of variable to store the measurement data
100 Designation of file name to read the measurement data
110 Opens the specified file under the input mode
120 Reads the header {256 bytes) - Dummy read
130 Reads the measurement condition part (ASCH 512 bytes)
(The data size of the conditions alone are used in this example.)
140 Reads the measurement condition part (binary 512 bytes) - Dummy read
(Note 4)
150 Reads the condition part {binary 512 bytes) attached to the measuremeni data
- Dummy read
160 Reads the measurement data (trend data), converts the format, and stores it in
the array variable
170 Sets the constant to calculate the logarithm with 10 as bage
180, 210 | Repeats the processing of 190, 200 for as many times as the data points
190 Converts data in [W] unit into [dBm] unit
200 Displays data number and data converted into dBm
220 Closes the fife opened in 110
2580 < Measurement data read, format conversion subroutine >
260, 380 | Repeats the processing of 270 to 370 for as many times as specified
270 t0 290 ; Reads 1 point {4 bytes) data into the character string, in byte unit
300 Obtains the ASCIf code value of the data in the 1st and 2nd bytes
320 Adds the mantissa part sign and decimal part most significant 7 bits
330 Calcufates the exponential part (IEEE + 2 matches with the NEC-PC)
340 Replaces the sequence of the bytes and substitutes them in the character string
350 Converts the character string into floating point data, and stores it in the array
380 Checks the end of data block-1
370 When block-1 is ended, reads the condition part of block-2 {512 bytes)
- Dummy read
380 Returns to the main routine
Reads conditions related to the power monitor - Bummy read
- 410 < Measurement condition part read subroutine >
420, 430 | Reads label and number of data into the specified character string
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NEC-PC (N8B BASIC){2/2)
Line No. f Description
440 Reads conditions related to the spectrum - Dummy read
450 to 630 | Reads power monitor related conditions into the specified character string
540 Reads vacant area - Dummy read
550 Returns to the main routine
570 < Dummy read subrouting >
{Because the INPUTS function can read only 255 bytes)
580 to 600 | Reads the specified bytes
810 Returns to the main routine

* When the computer is the IBM-PC (Quick BASIC), change line Nos. 270 to 350 as
program example 1 line Nos, 270 to 320.

Note 4: 512 bytes has been changed to 896 bytes in the following software revision;

For (38383: Revision A03 or later
For QQ8381A: Revision AD9 or later

7—19"
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8. MEASUREMENT EXAMPLES

8. MEASUREMENT EXAMPLES

The actual operation procedure for measurement of three types of device (laser diode, LED and optical
filter) on this analyzer is described in this chapter.
The following is the configuration of Chapter 8.

Table of Contents

8 MEASUREMENT EXAMPLES .. e e 8-1
8.1 SMSR Measurement of DFB Laser Diode ... ... .. . . 8-2
8.2 Spectrum/Spectral Half-width Measurement of LED . .. .. ... ... .. ... oL 8-5
8.3 Loss Wavelength Characternistics Measurement of Optical Filter ... . ........ .. .. 8-8
8.4 Pulse ilight measurement by Gated MEAS Input . .. ... .. . . o L. 811"
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8. MEASUREMENT EXAMPLES

8.1 SMSR Measurement of DFB Laser Diode

In this example the SMSR (Side Mode Suppression Ratio) of the DFB laser diode which center
wavelength is 1.55 .m is measured, and the result is output to the plotter.

Operation procedure

(1)

3
@

®

S

Supply power to the analyzer.

The self diagnosis function is executed, and the normat measurement screen is displayed.
(The measurement conditions when the power was disconnected last time is recovered.
However, the measurement is held.)

Couple the output light of the laser diode to be measured with the fiber (SMF-10um or MMF-
504m}, and connect it 1o the input connector on the front panel of the analyzer.

As the core diameter of the optical fiber affects the measurement wavelength resclution, do
not use optical fiber of 50 »m diameter or more. {See Section 3.2.)

Then, match the connector key position, insert the fiber, and tighten the screw firmly.

Also, fix the connected fiber firmly so that the fiber does not vibrate.

Vibration of the fiber can cause measurement data to vary.

Set the center wavelength, span, and measurs the spectrum,

Set the center wavelength (1.55 um):

CENTER
[3

L] L1 B 5]

Set the wavelength span (20 nm):

SPAN
[}

2] [e] [ T

Set the reference level (AUTO):

REF LEVEL
|

[AUTO]

Set the sweep mode (ADAPTIVE):

SWEEP MODE
3

[ADAPTIVE]
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®  Set the wavelength resolution (0.1 nm);

RESOLUTION
[ ]

[0.1 nm]

®  Execute a single measurement:

SINGLE

E]

{4) Set the center wavelength, level scale, etc. again and execute the measurement, so that the
measurement data is displayed at the appropriate position. '

@ Set the peak wavelength at the center wavelength:

CENTER
ja

[PEAK]

@  Set the level scale (10 dB/D):

LEVEL SCALE
e

[10 dB/D]

@  Execute a single measurement:
SINGLE
E_
-» Check that the measurement data is at the appropriate display position,

{B) Set the cursor display mode at "2ND PEAK" {o obtain the SMS3R,

@ Turn on the cursor display, and select the "2ND PEAK" mode:

ON/IQOFF
[2ND PEAK]

->The A1 cursor automatically moves o the peak position, and the A2 cursor 1o the next
peak position, to display the level difference of the two cursors.
{This value is equivalent 10 the SM8R.)
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8. MEASUREMENT EXAMPLES

(6) Output the measurement data onto the plotter.

@

©

<)

Use the GP-IB cable to connect this analyzer with the plotter.  {Connection of the GP-IB
cable must be done before connecting the AC cable of the piotter.)
Set the address of the plotter at the only mode (LISTEN ONLY).

Set the GP-IB address of the analyzer at the only mode (TALK ONLY).

LOGAL
[ONLY]

ADDRESS

When the type of the connected plotter is our R9833, set "TYPE: AT", when the type is
otherwise, set "TYPE: HPGL".

DEVICE
[ 7] [PLOTTER]  [TYPE: AT] or [TYPE: HPGL]

{if necessary, set the plot size through the soft keys.)

Start output to the plotter.

i

{Note} If the plotter side address is not set under the only mode, error message, "no
piotter!!” is displayed.

8—4 i 1/a7



Q8381A/8383
OPTICAL SPECTRUN ANALYZER
INSTRUCTION MANUAL

8.2 Spectrum/Spectral Hali-width tMeasurement of LED

8.2 Spectrum/Spectral Half-width Measurement of LED

in this exampie a red visual LED (wavelength 660 nm) is measured, luminosity offset is
performed, and the half-width is calculated.

The result of measurement is output to the internal printer.

{For (28383, the luminosity offset is not performed.)

Operation procedure

(1) Suppiy power to the analyzer, and connect the light to be measured by the fiber.
{See Section 8.1.)

{2) Set the center wavelength, span, and start the measurement.

@  Set the center wavelength (660 nm):

CENTER
|

Lo} [e] [o] [ _Jom

@  Set the wavelength span (200 nm):

SPAN
1

23 [o] [} [ _Jom

@  Set the reference level (~20 dBm):

REF LEVEL

L[] [o] [ _Jamm

@  Set the resolution (5.0 nm):

REBCLUTION
]

[6.6 nm}

®  Set the sweep mode (ADAPTIVE):

SWEEP MODE
A

[ADAPTIVE]
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8.2 _Spectrum/Spectral Half-width Measurement of LED

®  Set the averaging count (10});

AVG
jn}

[10]

= Generally, the level of the LED is lower than the laser, so averaging is effective to
perform stable measurement.
(The averaging count can be set according to the input level.)

@  Execute a single measurement;
SINGLE
£
®  Set the peak wavelength at the center wavelength;

CENTER
L

IPEAK]

wy

If necessary, alsc set the REF level and leve! scals.
®  Execute the measurement once more:

SINGLE

E_]
(3) Perform the luminosity offset.

@  Select the luminosity offset display:

ADVANCE
[ ] DOMINANT]

->Data which wavelength range is 400 nm to 760 nm is offset by the standard relative
luminosity, and normalized and displayed by the peak level of the result.
The display on the upper left part of the CRT that represents the type of measurement
data changes from "SPEC* to “DOM*.
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8.2 Spectrum/Speciral Half-width Measurement of LED

{4) Execute the half-width operation. (XdB atienuation method)

D Execute/Display the half-width operation:

SPECTRAL WIDTH

L]

By executing the half-width operation by the preset operation method, the center
wavelength, spectral width, and peak count are displayed.

The cperation method is selected by the soft keys.

The XdB attenuation method is used in this example, so press the [Pk-XB] key.

{The Pk-XdB character is inversed.)

if necessary, the X value of XdB can be changed as foliows.

[parameter]  [XdB] [:l

ENTER

Press the SPECTRAL WIDTH key to perform spectral width operation again using the
new value.

{5) Output the measurement result onto the printer,

@O Set the printer as the output device:
DEVIGE
[ 7] iPrINTER]
@  Start printer output:
COPY
=]
Printing starts about 1.5 seconds after the key is pressed.

{Note) If the paper is not set on the printer, error message, "no printer paper!l” is
displayed.
If the printer head is up, error message, "printer head up!!" is displayed.
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8.3 Loss Wavelength Characteristics Measurement of Optical Filter

8.3 Loss Wavelength Characteristics Measurement of Optical Filter
(white light source : TQ8111 is also used)

n this example the loss wavelength characteristics of an optical filter is measured using our
white light source. As the power level per resolution is small when measuring the loss
wavelength characteristics using a white light source, averaging is necessary.

{The following is an example using the optical filter. Opticat fiber can also be measured following
the same panel operation.)

Operation procedure
{1} Turn the power switch of this analyzer and the white fight source.
(2) Wait for about 10 minutes to warm up the machines.

(3) Connect the analyzer and the CH2 of the white light source with a GI-50,am fiber.
In this example, the filter to be measured is placed in the chamber within the white light
source, so CH2 is used.

First, measure the reference data to measure the loss characteristics.
{This is the spectrum of the white light source itself output to CH2.)
The wavelength range of this example is 1.0 smto 1.6 um.

@  Set the START wavelength (1.0 xm):

SPAN
]

[START] D E] E]#m

@  Set the STOP wavelength (1.6 um):

(STOP] L1 [e] [ o

@  Set the reference level (AUTO):

REF LEVEL
[ ]

[AUTO]

8“‘“”‘8 L



Q8381A/8383
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

8.3 Loss Wavelength Characteristics Measurement of Optical Filter

@  Set the resolution (5 nm):

RESOLUTION
=]

[5.0 nm]

When the light has wide spectral width, set the maximum resolution.
(So that more light can be received for wide dynamic range measurement.)

®  Set the sweep mode (HI-SENS 1)

SWEEP MODE
2|

[HI-SENS 1}

Measurement under the sweep mode "HI-SENS 1" is done with sensitivity of
approximately —80 dBm or less.

"HI-SENS 2" can be used when sensitivity of —85 dBm or less is required, but
measurement time will be about 500 seconds. (The measurement time for "HI-SENS 1

is about 70 seconds.)
Also set the averaging process count as necessary. {When under the "HI-SENS 1/2"
modes, the measurement time is the above time multiply the averaging count.)

® Measure the reference data:
SINGLE
E_
—»Check that the measured data is as desired. | not, change the measurement
conditions and measure again.

(4} Store the data measured in the above (3) intc the reference memaory, and select the loss
characteristics measurement mode.

@  Store the measurement data into the reference memory:

NORMALIZE
LOSES/TRANS

[ ] isAvREF]

Press the NORMALIZE key, and the soft key menu necessary for the loss characteristics
meaasurement appears.
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8.3 Loss Wavelength Characteristics Measurement of Optical Filter

@  Select the loss characteristics measurement mode:

[LOSS]

Press [LOSS], and the LOSS characters is inversed to indicate that it is under the ioss
measurement mode. The display on the upper left part of the CRT that represents the
type of analysis data changes from “SPEC" to "LOSS", and the Y axis display unit
changes from dBm to dB. The data measured in the above (3) goes out of the CRT.

(5) Set the filter to be measured inside the chamber of the white light source TQ8111.

Filter to be measured (fixed by tape)

(6) The loss wavelength characteristics of the filter to be measured can be obtained by
measuring the spectrum of the white light source that passes through the filter.

@  Measure the filter loss data:
SINGLE
E_]
The loss wavelength characteristics (LOSS) data is displayed by dividing (subtracting in
LOG scaie) the measured data with the reference memory data stored in (4).

{Note 1) When the LOSS or TRANS mode is on, the REF LEVEL key will move the
display of result of operation up and down. (Used under the LOSS mode to
change the lowest level, and under the TRANS mode to change the highest
level (the initial values are both 0 dB)).

{(Note 2) in this measurement example, the LOSS is obtained by operation of the
reference memory and measurement data.
The operation of the reference memory and measurement data memory 1 is
done by storing the measurement data in measurement data memory 1 (using
the soft key [SAV MEAS1]), and turning on the soft key [MEM NORM.
The display data does not change if the MEM NORM mode is on.
{Measurement is done internally, but the data to be displayed cannot be obtained
by operation with the memory.)
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8.4 Pulse Light Measurement by Gated MEAS Input

8.4 Pulse Light Measurement by Gated MEAS Input

The GATED MEAS INPUT terminal of this analyzer is used to stabilize measurement of puise
light or non-sequential burst light by external synchronization. This input is operated under the
TTL level positive logic. {The input circuit is shown in page 10-2.)

Figure 8-1 is the internal operation ifiming against this input signal. Measurement (A/D
conversion} is basically executed when the GATED MEAS INPUT signal is Hi,  (f this input
terminal is not used, the internal pull-up resistance enables the measurement. Sweep Is
axecuted according to the timing decided by the internal processing time.) Therefore, when a
signal is emitting pulse light, measurement can be arranged tc be done only when the light is
emitied, by inputting the same TTL positive logic signal as the emission timing into this terminal,
thus allowing stable spectrum,

The minimum input pulse width that can be recognized is 10 nsec, but considering the
restrictions of the internal IV-AMP response time, pulse width of 30 wusec is recommended.
{When signal of 30 usec or less is input, the pulse is autcrnatically widened, and measurement
is done only after waiting for the AMP response time, so the measurement data can becomes
unstabie.)

This input effective only when under the sweep mode "ADAPTIVE".
(Synchronous measurement by this input cannot be done under other modes.)
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1. GATED MEAS INPUT
= Move to the specified wavelength {rotation of grating)

*3: Measurement {A/D conversion)

Fig.8-1 Internal Operation Timing by Gated MEAS Input

*  The "PULSE" key is included in the soft key menu by the "SWEEP MODE" key.
This mode is used for measurement of the puise light without using the GATED MEAS
JANPUT terminal.  {A/D conversion of the peak level signal within the preset gate time is
performed, but the measurement time when the repeat cycle is long is longer than
gynchronous measurement. The measurement sensitivity is also inferior compared to the
normal mode by 5 dB to 10 dB.)
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9.

PRINCIPLE OF OPERATION

This Chapter describes the principle of the analyzer, along the block diagram.

8.1

Operation Principle

Figure 8-1 is a rough internat block diagram of the analyzer, (Q8381A).

The analyzer is structured by the three blocks of spectrum part (monochromator), measurement
part, and display processing part.

The following is scme explanation on the aperating principle based on this block diagram.
{Compared with the Q8381A, the optical arrangement of monochremator is different in the
(08383, however, the basic operation is same.)

(1

Spectrum part (monochromator)

According to the spectrum characteristics (characteristics of the light to divide the
wavelengths} of the diffraction grating, "the wavelength of the incident light varies the angle
of the reflecting light.” The monochromator uses this diffraction grating to take the so-called
"Zerny-turner” type optical arrangement.

The light to be measured is radiated on the collimate mirror, modified into parallel beams,
and incident into the diffraction grating. The direction of the light reflected from the
diffraction grating differs accerding to the wavelength of the measured light. When the rotary
angle of the diffraction grating is at a position that matches the incident light wavelength, the
light is radiated on the plane mirror. The light reflected from the plane mirror enters the
converging mirror, where the converged light passes through the slit and is irradiated on the
photo detector. (The Q8383 smploys the double path method. Therefore, the lght to be
measured passes through this optical system twice, and is irradiated on the photo detector.)
The optical performance of the monochromator depends on the form of the spot of the light
after spectrum, and this spot is dominated by the petformance of parts as the collimate
mirror, diffraction grating, converging mirror, etc. This analyzer adopts the off-axis
paraboloid mirror that has no aberration for the collimate mirror and converging mirror, and
holographic grating that has no ghost for the diffraction grating.

The diffracted light from the diffraction grating differs according to the dimension -m.  This
analyzer uses the primary or sacondary light according to the wavelength.

Special element is used near the input connector to override the polarization dependency
{polarization status of the input light - P wave/S wave changes the diffraction efficiency) of
the diffraction grating, so that measurement can be done at & constant level regardless of
the polarization status.

The wavelength is swept by rotating the diffraction grating. The rotation has high
repeatability with the DC servo motor and the high-precision gear.

a1 : e 1/Q77
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(2)

Normally, the monochromator sets the wavelength resolution according to the incoming slit
and outgoing sit. However this analyzer has no incoming slide, which is replaced by the
core diameter of the input optical fiber. The outgoing slit plays its role by inputting only the
selected wavelength into the detector. The width changes according to the preset resclution
and wavelengih.

The chopper in front of the outgoing slit chops the light and changes it into alternative signal,
to cancel the offset of the detector and AMP system and allow high sensitivity measurement.
{Chop frequency ; 190 Hz) (Q8381A only} It is also used to shut the incoming light when
measuring the internal offset operated by the direct current AMP.

The detector part consists of three photo diodes (Si for shortwave, and InGaAs for
longwave) to cover the wide wavelength range of 0.35 um {0 1.75 xm. The following is the
applied wavelength of the photo diodes. (The (8383 consists of one photo diode that is
cooled InGaAs type.)

QB381A (8383
Photo diede -1 @ 350 nm to 595 nm None
Photo diode -2 © 865 nm to 1055 nm None
Photo diode -3 : 1025 nm to 1750 nm 550 nmto 1750 nm

In case of Q8381A, when wavelength exceeding the above range is set, the photo diode is
automaticaily switched by 580 nm and 1040 nm wavelength.

The light received on the photo diode passes the current - voltage conversion amplifier,
range selection amplifier, and is input in the A/D converter. The amplifier part consists of 10
ranges in 10 dB step, where the optimum range is automatically selected according to the
input signal tevel. The used minimum range differs according to the sweep mode. When
under the Hi-SENS mode, AC connection amplifier is structured (Q8381A only), while when
under the pulse mode, it passes other dedicated circuit (peak hold circuit).

Measurement control part

This part controls the rotary angle of the diffraction grating, the slit width, and the
measurement range, performs the A/D conversion, elc., and fransfers the measurement data
to the display processing part.

The digital servo circuit by the rotary encode is used for control of the rotary angle of the
diffraction grating, allowing high speed, high precision position cantrol.

The stepping motor is used for opening/closing the slit and rotating the chopper, to control
the pulse count corresponding to the slit width and to control the pulse period corresponding
to the chopper frequency.

Measurement range control includes the autoc range control that selects the optimum range,
and gate time control when under the pulse mode. The measurement liming (A/D
conversion) by the external input signal "GATED MEAS INPUT" is also controlied.

There is also the EEPROM that stores the calibration data {(wavelength offset, level offset,
wavelength sensitivity offset, etc.) of each monochromator.

[at ~ | I
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(3}

Display processing part

This part controls the measurement system by the conditions set through the panel keys or
by the GP-IB, and performs various output processes (display, GP-1B, printer, floppy disk,
ete.).

Data exchange with the measurement system is done through the dual-port memory.
Measurement conditions as the center wavelength, span, resolution, sweep mode, efc. are
sent, while measurement data are received. Wavelength sensitivity offset, display scaling,
etc. are performed against the measurement data, and output to the display.

Analysis as cursor processing, spectral width operation, normajization operation, as well as
save/ recall against the memaory/ floppy disk are dane.

9--3 Jun 1/97
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10. SPECIFICATIONS
The following is the specifications of this analyzer.
<Q8381A>
Wavelength | Measurement range 0.35 to 1.75 pm
Resolution 0.1 nm, 0.2 nm, 0.5 nm, 1.0 nm, 2.0 nm, 5.0 nm
Accuracy 0.5 nm {23°C£5°C), 1.0 nm {(10°C to 40°C)
Repeatability 0.1 nm or less (1-minute repeat sweep)
Level Measurement range -85 t0 +10 dBm (1.1 to 1.8 wm)
(input sensitivity) 75 to +10 dBm (0.7 to 1.6 pm)
~70 10 +10 dBm (9.4 to 1.65 um)
-60 to +10 dBm (0.35 to 1.75 um)
Polarization +0.1dB
dependency
Accuracy {1 +1.5dB
(at wavelength 0.633 um, 1.31 um, 1.55 pm)
Linearity {"2) +0.5 dB/20 dB, +1.0 dB/40 dB
Scale 0.2, 0.5, 1.0, 2.0, 5.0, 10.0 dB/DIV and LLINEAR
Dynamic range {3} 40 dB or more
{ £1 nm level difference from peak wavelength)
50 dB or more
{ £5 nm level difference from peak waveiength)
Sweep Span 0.1 nm to 140 nm/ DIV and 0
Measurement time 0.8 seconds or less (200 nm span or less)
%) 1.5 seconds or less {500 nm span or less)
Pulse fight Fulse light mode Incorporates peak level measurement circuit within
measurement specified gate time (1 msec to 10 sec)
{Recommended light pulse width : 30 zmsec or more)
Gated measurement | Can controf measurement timing by external input signal
input BNC connector
Input level : 74 AC (Hi : 3.5 V, Lo : 1.5 V), positive logic
Minimum pulse width: 10 nsec or more.
(Recommended light pulse width : 30 usec or more)

("1):~30 dBm input by SM fiber at 0.2 nm to 5 nm resolution. (CW light)

2

)
{2): With ~10 dBm input as reference.

("3): With SM fiber wavelength 0.633 um, 1.152 xm, 1.523 xm (0.1 nm resolution).
(%)

“4): With center wavelength 1.3 zm, normal mode, 1 averaging.

(Same with other wavelength, if not within the sweep width set by the internal sweep selection
wavetength.)
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Processing | Memory function Internal Measurement data : 33,
function RAM Measurement condition : 10 {battery backup)
internal in conformance with MS-D0OS format (2DD/
floppy 2HD floppy disks)
drive Farmat capacity : 720 KB, 1.2 MB
Display Superimpose display, dual screen (up/ down) display,

3-dimensional cursor display function

Operation/analysis & Automatic optimum measurement condition setting
@ Auiomatic peak search
¢ Normalization {LOSS/TRANS)
& Power monitor function (with trend-chart)
®  Spectral width measurement
8  Averaging
¢ [ uminosity offset display

Input/ output | Input connactor FC type
Data output GP-IB standard, internal printer

(printing speed : 8 seconds or less),
direct plotter output ('5)

General Operation Temperature +10°C to +40°C, relative humidity 85% or
specifications | environment fess {no condensation)
Shelf envitonment Temperature -10°C 1o +50°C, relative humidity 80% or

less {no condensation)

Power supply 100 VAC to 240 VAC, 50 Hz/60 Hz, 180 VA or less

External dimension Approx, 424 (W) x 221 (H) x 450 (D) mm

Mass 29 kg or less

{53: Connectable plotter
R8833 (Advantest-made)
7475A, 7440A, 7470A (HP-made)

+5V
33K

74AC14 or equivalent

Least input pulse width : 10 nsec
Recommended input pulse width : 30 usec or more

Fig.10-1 Gated Measurement Input Circuit
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<8383 >
Wavelength | Measurement range 0.55t01.75 um
Resolution | Setting 0.1 nm, 4.2 nm, 0.5 nm, 1.0 nm, 2.0 nm, 5.0 nm
Accuracy | +3% orless/0.1 nm to 0.2 nm, +2% or less/0.5 nm
' to 5.0 nm (23°C £5°C)
Accuracy 0.2 nm (23°C +£5°C) (M), #0.5 nm {23°C +5°C},
1.0 nm {(10°C to 40°C)
Repeatability 0.1 nm or less {1-minute repeat sweep)
Level Measurement range ~82 to +20 dBm (1.2 t0 1.6 pm) (23°C +5°(C)
{input sensitivity) -85 to +20dBm (1.0 to 1.65 um)
~70 to +20 dBm (0.85 to 1.7 zm)
-55 to +20 dBm (0.55 to 1.75 um)
Polarization +0.05dB or less (23°C +5°0)
dependency
Reproducibility at +0.02dB or less/{(23°C £ 5°C, at nonpolarization input
connaction inserticn by SM fiber)
Repeatability +0.02dB or less/{2) (23°C +£5°C)
Accuracy {9) +0.4dB or less/() (23°C £5°C)
Linearity +0.05 dB (23°C £5°C at wavelength 1.2 to 1.65 um
range 53 to -10 dBm)
Scale 0.2, 0.5, 1.0, 2.0, 5.0, 10.0 dB/DIV and LINEAR
Dynamic range (%) 55 d8 or more
{ £ 0.5 nm level difference from peak wavelength)
65 dB or more
{£1.0 nm level difference from peak wavelength)
Sweep Span 0.1 nm 1o 120 nm/ DIV and 0

Measurement time {5)

0.8 seconds or less (200 nm span or less)
1.5 seconds or less (500 nm span or less)

{1): With wavelength from 1.53 xm 1o 1.57 um.

("2): With 20 nm measurement span, 0.2 nm resolution, and 1-minute repeat sweep.

{"3): With -30 dBm input by SM fiber (CW light) at resolution of 0.5 nm to 5.0 nm. {Including
polarization dependency, except for power monitor function)

(") With wavelength 1.152 xm, 1.523 um (0.1 nm resolution) by SM fiber.

("B):With center waveformiength 1.3 zm or 1.55 zm, normal mode, 1 averaging.
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Puise tight
measurement

Peak hole mode

Minimum Hght pulse width : 10 ns

{Recommended light pulse width : 30 usec or more)
Pulse light repetition frequency : 0.1 Hz or more
Gatetime : 1 msio 10 s

cxternai
synchronization mode

74A0C

{Hi: 3.8V, Lo : 1.5V)
positive logic
Synchronization signal pulse width @ 10 ns
{Recommened light puise width : 30 us or more)

Pulse light repetition frequency : DC to 100 MHz or more)

Synchronization signal input level

Frocessing
. function

Memory function

Measurement data : 33,
Measurement condition : 10 (battery backup)

Internal
RAM

Internal

floppy
drive

in conformance with MS-DOS format (2DD/
2HD floppy disks)
Format capacity : 720 KB (111}, 1.2 MB (191}

Display

Superimpose display, dual screen (up/ down) display,
3-dimensional cursor display function

Operation/analysis

Automatic optimum measurement condition setting
Automatic peak search

Normalization (LOSS/TRANS)

Power monitor function (with trend-chart)

Spectral width measurement

Averaging

Optical amplifier NF measurement function

e & & & ¥ 00

Input/ output

Input connector

FC type

Data output

GP-IB standard, internal printer
{printing speed : 8 seconds or less),
direct plotter output {'6)

General
gpecifications

Operation
anvironment

Temperature +10°C to +40°C, relative humidity 85% or
less (no condensation)

Shelf environment

Temperature ~10°C to +50°C, relative humidity 80% or
less (no condensation)

Power supply

100 VAC to 240 VAC, 50 Hz/60 Hz, 180 VA or less

External dirmension

Approx. 424 (W) x 221 (H) x 450 {D) mm

Mass

30 kg or less

(6): Connectable plotter
R9833 {(Advantest-made)
T475A, 74404, 7470A (HP-made)

an
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APPENDIX 1

{1

LIST OF SOFTKEY MENUS

The Softkey menus are listed below according to the corresponding hardkeys.

)} FUNCTION section

CENTER
o]
— @
SPAN
ot
—2
REF LEVEL
=
—>3
LEVEL SCALE
3
AUTO
-
o . @
AVG
3
—®
SWEEP MODE
=
@
RESOLUTION
%
=8

[CENTER I
PEAK CURSOR AUTQO PKC
< Spectrum mode > [SPAN ]
.35t 1.7
START STOP L A-SPAN 055 10 1.0 0.8t 1.75|FULL
[REF LLEVEL ]
PEAK CURSOR MAX HOLDI AUTO
[LEVEL SCALE ]
5dB/D 2dB/D 1dB/D 0.5¢B/D 0.24B/D
[AUTO 1
035t 1.07
FULL 055 1o 1.0 0.9t 1.75 ABORT
[AVG 1
2 5 10 20 50 100
[SWEEP MODE]
ADAPTIVE | HI-SENS1T | HI-SENS2 | PULSE Gate Time | A A-»SWEEP
[{RESCLUTION]
0.1 nm 8.2 nm 0.5 nm 1.0 nm 2.0 nm
*: QR381A : 03510 1.0
(38383 ;05510 1.0
A1—1 Jun 1/87
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(2) CURSOR section

CURSCR ‘ [CURSOR ]
ONIQFF
—3 (D | 2ND PEAK | POWER |P-P LEFT PK | RIGHT PK
{3) DATA section
LABEL [LABEL i
— — — DEL. CHR |INS SP CLR LINE | ENTER UNDOC
(4)  DISPLAY section
conTROL [CONTROL

== ) | DUAL S.IMPOSE | 3D act. UL  {xcng UL

(CSR NEXT| DELETE | more prev menu

i
——————————————————————————————————————————— b3 Th @

i

[

i

= & |CLEAR  |INC N DEC N

RECALL  { prev menu

i
TR @

SAVE <FLOPPY OFF (MEMORY) > [SAVE <MEM>]
T @ | SAV REF | SAv MEAST | SAV MEASZ | SAV MEASS | sav meas | sav panel
SAVE <FLOPPY ON> [SAVE ]
T ® | SAV REF | AV MEAS1 | SAV MEAS2 | SAV MEAS3 | sav meas | sav panel
i i
PR
> ©® [SAVE DELETE |RECOVER name EXIT
| ;
:" """""""""""""""""""""""""""""""""""""""""""""""""""" B =*To ®
1
Ny « —> T (No)  (No) jCLRLINE . ENTER |prev menu
;
T To ©

Al—-2 Jun 1/97
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RECALL <FLOPPY OFF (MEMCRY) > [RECALL <MEM>]
— @& | RCL REF | RCL MEAST | RCL MEAS2 | RCL MEASS | rcl meas | rot paned
RECALL <FLOPPY ON> [RECALL<FD>]
— & | RCL REF |RCL MEAS1 | RCL MEAS2 | RCL MEASS | rci meas | rcl panel
_! I
:, ________________________________________________________
‘> @ | RECALL EXIT
1
--3Tp @
NORMALIZE [NCRMALIZE ]
—a (D | PK.NORM | MEM NORM [ LOSS TRANS SAV REF | sAV MEAST
[SPEC WIDTHI
SPECTRAL WIDTH
— @ ENVELOPE | RMS8 Peak RMS parameter
.
:,. ________________________________________________________
b @ | XdB YdB K Kr (RMS) orev menu
|
L-»To ©
[ADVANCE ]
ADVANCE
— @ | CURVE FIT {DOMINANT! power-mon | O. AMP
] i
________________________________ :
]
NF (total) FIT MEM-31 SPE DIV | parameter | prev menu
i i
——————————————————————————————————————————— L-wTo @
SPAN-A SPAN-B FILTER Ax | Pin LOSS | Pout LOSS| prev menu
i
s-=Tn B
search A set A N-MAX INTERVAL prev menu
i
L= To @
A1—3 Jun 1/87
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{5y DATA OUT section
DEVICE [DEVICE ]
—= ) |PRINTER | PLOTTER FLOPRY CLOCK BUZZER
' [
i 1
T :
P !
b e o o e e e e o e e 4
[
o
Pl prev menu
B ;
! If :’ LmwTo M
1
1) Le-> 3 [OKOFF |YEAR  |[MONTH | DAY HOUR  |MINUTE | prev menu
Iy oy ¥
E B L“*’“To @
ik
J 1 t-——-> @ | ONJ DIR format volume prev menu
[ T T 3
I .
S N I trow
L L o o
NI
S
: } ! . & — - DEL CHR {INS 8P CLR LINE |ENTER EXIT
Pyl "
[ 1 t
Pl L-wTo @
.
|1 t--->@ | EXECITE 2HD {1.2M) ABORT | prev menu
Ty T
i !
B s=>To @
Iy
1
; TYPE:HPGL| DATA:SIG | PAPER ADV | plot size prev menu
H
i ' :
: T T T Mt e bl e i it e "'*l T @
| i
| |
i
! Loy H4 V1 V2 V4 prev menu
i T
i H
! —#To
|
|
S » @ |MENU OUT prev menu
i
s-aTo (D
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(8 GP-IB section
[GP-IB ]
LOGAL
— (D JHEADER | ONLY ADR UP | ADR DOWN
ADDRESS
{7y  Others
CAL
CAL [ ]
-3 () A LEVEL{SP) | LEVEL{PW) EXECUTE | CAL VALID
INSTR [INSTR PRESET ]
PRESET
e 3y | PRESET SELF TEST
At-5* Jun 1/97
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APPENDIX 2  EXPLANATION OF TECHNICAL TERMS

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 diade monitoring light is received by the photodiode and fed back to
the drive circuit.

Avalanche photodiode

This photediode 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 voltage
{100 to 200 V), 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.

Back-scattered light

When light travels through an optical fiber, Rayleigh scattering occurs at all points along the
fiber. This scattering cccurs both in the forward and backward directions. However, light which
is scattered in the backward direction and returns to the incident end is called back-scattered
light. For Rayleigh scattered light, the weakly reflected fight which returns to the incident end in
the wave guiding mode of the optical fiber is also called back-scattered light.

Baseband transmission characteristics

When pulse light is incident onto one end of an optical fiber, the width of the output pulse at the
other end is greater than that of the incident pulse. This phenomenon is called dispersion. It
dlustrates the increase of transmission loss in time domain. When converting this dispersion
phencmenon inta that in the frequency domain, & is determined that the transmission loss in the
high-frequency range increases. These transmission characteristics in the frequency domain are
called the baseband iransmission characteristics, H is an important optical fiber performance
factor.

Beam divergence angle

An angle at which radiation intensity becomes one half of that of the optical axis (where the
radiation intensity is maximum). In the case of a iaser diode, an angle between a junction and a
horizontal direction is 4, and an angle between a junction and a vertical direction is 4.

Breakpoint detection

Detection of the part of the core of an optical fiber at which a break occurred. When light is
directed into a broken optical fiber, it is scattered at the breakpoint and leaks to the outside of
the core. The breakpoint in an optical fiber can be found by detecting such leaked light.

AD 1 e 1/G7
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CW light
Light which constant intensity and without moduiation. It is also called DC light.

Chopped light
The intensity of the light modulated by a rectangular wave. That is, the light is intermittently
output at certain repetitive periods.

Cladding

A part of the structure of an optical fiber. An optical fiber consists of a core at the center and
cladding surrounding the core. It is generally made of quartz glass or plastic. The cladding has
a refractive index which is about 1% lower than that of the core so as to confine the light in the
core with stability.

Core T e e

Optical fiber

Cladding

Coated fiber
A core and a cladding of an optical fiber covered with a primary coating (of silicone resin) and a
secondary coating (of a nylon protective tayer).

Coherence

1. Opposite of random, and a temporary relationship between two or more waves.

2. If the wavelength, phase and wavefront are homogeneous, the light 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 spatiali coherence means that the iight can be focused 1o 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 coherance.

Coherent

Light having an frequency, phase and wavefront is called coherent.

The fight of a laser diode used in optical communication has significantly high coherence,
atthough not perfect.

A2—-2 lhin 17
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Core

The central part of an optical fiber, which is surrounded by cladding. The light travels through
the core. I is made of quartz and its refractive index is greater than that of the cladding by
about 1%. There are two kinds of optical fibers, distinguished according to the thickness of the
core; multi-mode fiber of about 50 to 100 m in diameter and single-mcede fiber of about 10 m in
diameter. In additicn, optical fiber is classified into a G type and an Sl type according o the
difference in the gistribution of the refractive index of the core.

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 60 um and the cladding diameter is 125 um.

Dark current
Output current of a phote sensor when no light is present.

Birect modulation
The modulation signal is used as the drive current to illuminate the fight source. The method by
which a light modulater is used is known as external modulation.

Birectivity
Cases when the light output or the light receiving sensitivity is greater in the specific direction.

Bouble heterojunction

A heterojunction means a junction between crystals having a different atomic composition. In
the case of double heterojunction used in a laser diode, cladding layers having wide energy gaps
are placed on both sides of an activated layer to confine the carrier in order to increase the
density of the minority carrier. [t is used to form an optical waveguiding path.

Emission peak wavelength
The wavelength where the energy concentration of the hight emitling spectrum is maximuimn.

Symbol: ip-

Light output
Light output
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Excess noise factor
The coefficient of the shot noise multipled in an avalanche photodicde. It is defined as F = Mx.
The shot noise current iN increases with fluctuations in the multiplication process, according to
the following equation:

<iN2> =2giPoM2+xg
: multipfication factor

signal bandwidth

excess noise index

2 m g

charge of electron

Exciter

A device to excite an optical fiber to be tested, in the stationary mode, in light loss measurement
or transmission characteristics measurement, etc. For this purpose, the following methods are
used:

Using a dummy optical fiber of several hundred meters in length; controlling the incident mode
power distribution by using microbending of an optical fiber, controlling the mode distribution by
sequentially connecting graded type optical fiber, step type optical fiber, and so on. (GSG type
or SGS type exciting optical fiber cord, and so on are available.)

Fiber identification
Individual distinction of the many fibers in an optical fiber cable. Particularly, fight is directed at
one end of an optical fiber and the transmitted light is detected at the other end.

Fresnel reflection

The reflection when light passes through a boundary face between materials of different figghvt
refractive indexes. When a light pulse is directed into an optical fiber, a portion of the pulse is
reflected from the media boundary face such as that of optical fiber and air, for example, at the
end of the optical fiber or at a breakpoint in the optical fiber. Such reflection is called Fresnel
reflection. In the case of an ideal break face (a mirror-like break at right angles to the axis of an
optical fiber), about 4% reflection {- 14 dB) occurs.

Fundamental mode
0-order distribution in an electromagnetic field. Also known as single lateral mode.

Graded-index fiber

A kind of a multi-mode fiber having a core with a refractive index distribution in radial form.
Therefore, the light through the center of the core travels slower and fight through the peripheral
part travels faster, so that the light propagation time becomes constant regardiess of the path of
the light. As a result, it is possible to decrease the spreading of the emitted pulse with time. (In
other words, the mode dispersion is less.) Therefore this fiber has a much wider transmission
bandwidth compared with that of a step-index fiber (several hundreds MHz-km}.
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Infrared rays

Light having a wavetength which is longer than that of visible fight.
Near infrared rays:  0.78 to 3 zm in wavelength

Middle infrared rays: 3 to 30 zm in wavelength

Far infrared rays: 30 #m to 1 mm in wavelength
Microwave: Over 1 mm in wavelength
Laser

Solid lasers, gas lasers, liquid lasers, and so on are available. A semiconductor laser is used as
the light source used in optical fiber communication because of its compactness and the
capability of direct modutation, compared with other lasers. The laser has excellent coherence,
and has high speed response, compared with LEDs, which means that laser is an important light
source. The abbreviation for semiconductor lasar is LD,

Laser diode (LD)

A semiconductor light emitting element.  Laser stands for Light Amplification by Simulated
=mission of Radiation. An oscillator applying this principle is called a laser dicde. A laser 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 solved, permitiing laser dicdes to be used as long-
distance, high-speed light emission sources.

Leak fight
When an optical fiber is bent or when pressure is applied o an optical fiber, the path of the light
propagating through a core is bent and can be seen externally. The light is called leak light.

Light emitting diode (LED)

A semniconductor 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
tong 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 lght emitting element for '
comparatively short-distance, small-capacity or analog systems,

Light sensor

A photodicde applying optical electromotive 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. [n addition to these diodes which are mainly used in measuring
instruments, thermopiles, which are not wavelength-dependent, are used as deiectors in
reference power meters.
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Long wavelength region
In optical fiber communications, the region from approximately 1.0 zm to 1.5 pm s referred to as
tong wavelength region. It is used for long-distance communication because the transfer loss of

the optical fiber is low.

Longitudinal mode

A status in which emission spectrum having very small half value widths are not continuously
present, or else individual luminescent spectra. The difference in wavelength from the adjacent
made is called a longitudinal mode interval. When the number of modes is one, it is called a
single longitudinal mode.

Luminous flux

780
F=Km[ V{di

380

Unit:  im (lumen)

Km:  Maximum visibility 6801 m/W
V (A). Standard relative visibility

Value decided by CIE

A=1.0004 at =555 nm (yellow-green)
P {): Spectral distribution

Luminous intensity

dew

Unit 1 Cd (candela)
F @ Luminous flux w: Solid angle
When expressed in units of energy, it is known as radiant intensity.

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 menitor current.

Monitor output
Light emitted from the rear surface of a laser diode chip.

Muiti-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 simuitaneously. 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 to 100 um) 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 dispersion).
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Numerical aperture

The degree of extension of light at the end of an optical fiber, which has a cylindrical core having
a refractive index of n1 and which is surrounded by clad having a refractive index of n2
(n1>n2), due to a similarity in the lens system. Of the light faling on a plane, which includes
the axis of the core of the optical fiber and which crosses the axis (the meridian light), if some
fight, which attains critical angle with respect to the axis, crosses the axis of the core cutside the
optical fiber at angle &, the NA of the optical fiber can be expressed by the eguation given
below.

NA=ngin = Vm2-ny?

n: Refractive index of the media in which the optical fiber is placed

OTDR method

An abbreviation of optical time domain reflectometer method. A system to detect a defective
point or a loss characteristic of optical cable by using a light pulse as a signal, transmitted
through the optical cable to be tested, and detecting the Fresnel reflection at a breakpoint or the
Rayieigh scattered light of the optical fiber circle. Fiber optic tme domain reflectometer
(FOTDR).

Optical rotary power
A phenomenon of the rotation of a plane of polarization when linearly polarized light passes
through material.

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 0.12 mm consists of core and cladding, both made of quariz
glass but having different refractive indexes. it is characterized by a wide bandwidth low loss
and no induction.

Onptical fiber connector

Removable connector used to 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
connector with strict centering. Uniike an electrical connector, the mechanical accuracy of an
optical fiber connector needs to be very high, a connection loss 0.5 to 1 dB attained, and care
taken to keep the end of the connector clean.

Optical output
Optical power output from a specific optical fiber.

Output 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 itse!f deteriorates due to loss at the fiber connection so that fiber
transfer loss becomes the output power.
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Pigtail fiber
An optical fiber with one or both ends open.

Polarizer
An element to convert natural light into linearly polarized light.

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).
Quantumn efficiency is expressed:
_ 9A P A P

7? = . -
he I 1.24 |

h: Plank constant, ¢ Light speed in vacuurh,
q: Blectron charge, A: Wavelength {zm), P: Optical output, I Current
Note: in the case of a laser diode, differential quantum 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:

,_ hC | 1.24 |
77 B . fy -
gA P A #
The guantum efficiency of an avalanche diode is expressed by a reproduction factor of 1.
Radiant flux

The amount of light energy which is emitted or propagated per unit time.

Rayleigh scattering

Light scattering by a slight fluctuation of the refractive index of material when the light
propagates through such material. The light scattering which is generated by the fiuctuation of a
refractive index which is shorter than the wavelength in an optical fiber.

Responsivity
Current which can be taken out when 2 unit of radiation flux has entered the light sensor.

R= = 0.808 X7 XA X MAW)

[
p
7. Quantum efficiency, A: Wavelegnth, M: Reproduction factor

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 ragion for use in optical fiber communications.
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Short-term stability
The stability of an optical output over a short time, when the ambient temperature is constant.

Single-mode fiber

When the diameter of a core is decreased to about 10 zm, and optical fiber having only one
propagating mode is obtained. This optical fiber is called a single-mode fiber. One feature of
this fiber is its very wide bandwidth {several GHz), because it is free from the mode dispersion
of a multi mode fiber. However, connection of such fiber is difficult because of its small core
diameter. It has other preblems such as a greater connection loss when it is connected to a
light source.

Specific rotatory power
A guantity to indicate the intensity of optical activity power of optically active substances.

Speckle noise
The noise produced by the interference of coherent Hght scattered in an optical fiber in an
rregular phase relationship.

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.

Spectrum

Light is usually compeosed of sinusoidal waves. The wavelength axis compenents are called the
spectrum. A white light source has a flat spectrum while that of a laser diode is concentrated in
a narrow range.

Splicing

A permanent connection between one optical fiber and another required in the installation of an
optical fiber cable. Various splicing methods are now available. Generally, a fusing connection
method is used in which one optical fiber is fused with another by the arc discharge method.
This methed is predominant because of its minimum connection loss and high stability.
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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
osciilation is normally used as the threshold,

Symbol: Ith Laser oscillation domain

L}
Spontaneous |
emission deomain |
]
[

Light emission

1
£

Ith Current

Ultraviolet rays
Light having a wavelength shorter than that of visible light in the wavelength range of 300 to 380
nm.

Visibie light
Light which can be seen by the human eye. Wavelength of 380 to 780 nm.

Wavelength
A wavelength of which the force distribution of the light emitting spectrum is located at the
center.

Wavelength division multiplexing

A communication system to transmit two or more kinds of signals through the one optical fiber at
the same time. in this case, as a transmitter, light emitting diodes with various wavelengths and
laser diodes are used. Both unidirectional systems and bidirectionat systems are available.
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IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an impottant notice for the software defined herein. Computer 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 preduced by
ADVANTEST (hereafter referred to as "PRODUCTS™).

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested in
ADVANTEST. ADVANTEST hereby grants vou a license to use the SOFTWARE only on or with ADVANTEST
PRODUCTS.

Restrictions

(1) You may not 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) You may not 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,
mfringement of intellectual property rights.
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LIMITED WARRANTY

. Uniess otherwise specifically agreed by Seler and Purchaser in writing. ADVANTEST will warrant to the

Purchaser that during the Warranty Period this Product {other than consumables included in the Proguct) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operatien Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the

deliverv date of the Product.

. If the Produst is found to be defective during the Warranty Perioed, ADVANTEST will, at its opiion and in its

sole and absolute discretion. either (a) repair the defective Product or part or component thercof 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 fellowing:

(a) any medifications, 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 ADVANTEST or its agents);

(¢) use of the Product under operating conditions or environments different than those specified in the
Operation Manual or recommended by ADVANTEST, including, without Timitation. (i) instances where
the Product has been subjected to physical sirgss or electrical voltage 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 Product in connection with software, interfaces, products or parts other than software,
interfaces, products or parts supplied or recommended by ADVANTEST,

{e) the occurrence of an event of force majeure. including, without limitation, fire. explosion, geological
change, storm. flood, earthquake, tidal wave, lightning or act of war: ot

() any negifgelﬁt act o omission of the Purchaser or any third party other than ADVANTEST.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY

DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUYORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY
WARRANTY OF MERCHANTABILITY QR FITNESS FOR A PARTICULAR PURPOSE AND (B) ANY
WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS {}F ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSTVE REMEDY OF

THE PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRGDUCT

. ADVANTEST WILL NOT HAVE ANY LiABELITY TO. THE PURCHASER FOR ANY INDIRECT,

INCIDENTAL, SPECIAL, CONSEQUENTIAL. OR l’UNiT!VE DAMAGES INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPAT ED PROFTTS 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,





