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No. ESA001

Safety Summary

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

Careful attention to personal safety should be paid when operating and servicing this equipment. Please be sure to
always use this equipment correctly and safely.

BMWarning Labels

Warning labels such as shown below 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 manual.

C_AWARNING )
?%?EERA?DQR&&EAGBLE PARTS IA NARN I NG |
| RN T B ArgviveD BY | A \ SHOEK  DAZARD
A WARNING A CAUTION
FOR CONTINVED PROTECTION HEAVY PRODUCT
AGAINST FIRE HAZARD. HANDLE ¥ITH
SAME TYPE AND RATING. CARE

A WARNING

TO AVOID ELECTRIC SHOCK, D1SCONNECT
MEASURING TERMINALS AND LINE COARD
BEFORE OPENING CASE.

DO NOT OPERATE WI1TH CASE RENOVED.

Sep 20/95 Safety-1



Safety Summary

BMBasic Precautions

Safety-2

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

injury.

@Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas. Do not place

anything heavy on top of the power cable.

@ 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 equipment.

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

@Bc sure to use fuses rated for the voltage in question.
@Do not use this equipment with the case open.

@Do not place any heavy objects on top of this equipment. Also, do not place flower pots or
other containers containing liquid such as chemicals on top of or near this equipment.

@Do not stick or drop metal or easily flammable objects into the ventilation outlets of this
equipment.

@In the case of products which emit laser light, do not lock directly at the output connector
edge or the connected fiber output edge.

Sep 20/95



Safety Summary

M Caution Symbols Used Within the Instruction Manual

Symbols indicating items requiring caution which are used in this instruction manual are
shown below together with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death
or serious injury)

WARNING: Indicaies an item relating to personal safety or health

CAUTION: Indicates an item relating to possible damage to the product or equipment
: or relating to a restriction on operation

B Safety Marks on the Product

The following safety marks can be found on Advantest products.

A : Indicates that care in handling is required. A reference to the
appropriate pages in the instruction manual is given to protect
yourself and the product.

J__.- @ : Represents a ground symbol. This indicates field wiring terminals

which must be grounded before using the equipment to prevent
electric shock.

? A @ : Indicates dangerous high voltage. This is placed at locations

where 1000 volts or more is input or output.

/ ; 7 J_ : Indicates a frame (or case) terminal. This is placed on terminals
' connected to the outside frame (or case) of the product.

~ Indicates alternating current (current or voltage).
—_— Indicates direct current (current or voltage).
7~/

Indicates alternating current (current or voltage) and direct
current (current or voltage).

Sep 20/95 Safety-3



Safety Summary

B Precautions when Disposing of this Equipment

Be aware of the following harmful substances when disposing of this product and be sure they
are disposed of properly. If you have guestions on how to dispose of this product, please
contact your nearest Advantest dealer. Our address and phone number are listed at the end of
this manual.

Harmful substances: (1) PCB (polycarbon biphenyl)
(2) Mercury
(3) Ni-Cd (nickel cadmium)
{4) Other
Items possessing cyan, organic phosphorous and hexadic
chromium and items which may leak cadmium or arsenic
(excluding lead in solder).

MReplacement Parts

Safety-4*

Some parts used in this equipment are expected to wear out over time due to friction or other
causes. Please replace these parts periodically to ensure a set level of performance. If you have
questions about replacement parts, please ask your nearest Advantest dealer. Our address and
phone number are listed at the end of this manual.

Sep 20/95
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1.1 How to Use this Manual

INTRODUCTION

This chapter explains how to use this manual, and outlines the product,
notes on using the optical spectrum analyzer, and procedures for setting
up and preparing for measurement. Read this manual before starting
mneasurement. ) ’

How to Use this Manual

If this is your first time to use an optical spectrum analyzer, read this
manual from the beginning. Look up any unfamiliar term in A.1 Description
of Terms.

If you have experience in operating optical spectrum analyzers or have a
through knowledge of them, look up any matter you wish to find out about
through the table of contents. ’

CHPATER 1 Read this chapter before starting measurement.
INTRODUCTION : This chapter describes notes on using the
optical spectrum analyzer, and procedures for
setting up and preparing for measurement.

CHAPTER 2 . This chapter names each part on the panel and
EXPLANATION OF briefly describes its function.
PRODUCT PANEL FACE

.-

CHAPTER 3 This chapter describes operations from

FOR FIRST-TIME USERS preparing for measurement to starting
measurement using simple examples of
measurement, so that first-time users of this
spectrum analyzer can get used to it quickly.

CHAPTER 4 : This chapter describes how to perform
OPERATION METHOD measurement, and includes a functional
description of this optical spectrum
analyzer, to provide high-level measurement.

CHAPTER 5 : This chapter describes softkeys and the
FUNCTIONAL DESCRIPTION corresponding softkey menu.

CHAPTER 6 : This chapter describes command names used
GP-IB INTERFACE (names for programming each key),
arrangements, reference programs, etc.

CHAPTER 7 : Check specifications of this optical spectrum
PERFORMANCE analyzer as needed.
APPENDIX : Refer to the description of terms as needed.

DESCRIPTION OF TERMS

-1 Nov 20/88
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1.1 How to Use this Manual

APPEARANCE : Drawings showing the dimensions are provided
for the front, rear, and rear panel, and

enlarged drawings are included also.

1 -2 Nov 20/88
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1.2 Overview of Products

1.2 Overview of Products
This optical spectrum analyzer employs a grating spectral system,
08382 is composed of 08381 and Q83811 preselector.
Features of this optical spectrum analyzer are as follows:
(1) Features
(:) Wide Dynamic Range

~ Ideal for spectrum analysis such as DFB laser diode.

The grating spectral system permits 504B of wide dynamic range to be
obtained at a location of 5mm from the peak wavelength, and 40d4dB at
1nm. -

When the Q83811 optical preselector is used, a dynamic range of 60d4B
at inm away from a peak wavelength and 50dB at 0.5nm can be obtained.

C) High Speed Measurement
The high grating drive system and high speed processing system
provides measurement time of 1 or less seconds at 50nm span LOG

indication.

(3) One-Touch Measurement of Spectrum Pulse Duration for three Types of
Definitions

This optical spectrum analyzer permits one-touch measurement of pulse
duration with reference to three types of definition: XdB, RMS, and
ENVELOPE methods,

C) Automatic Setting Function for Simplified Operation

The automatic function is provided for setting the wavelength and
level to optimum values corresponding to input signals.

C) Butomatic Peak Search Function

The measurement spectrum peak is detected automatically, and its
wavelength and level are always displayed.

C) Cursor Function for Easy-to-Read Screen Data
This function allows two cursors to be used, for the wavelength axis

and level axis, and not only simple wavelength and level of screen
data but also difference in.wavelength and level can be read easily.

1 -3 Apr 14/89
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1.2 Qverview of Products

C) Built-In High Speed Printer

The built-in high speed thermal printer, with printing speed of ten
seconds or less, permits measurement data to be recorded.

GP~-IB Supplied as Standard Device

This optical spectrum analyzer is equipped with a fully remote GP-IB,
so it is ideal as an automatic measurement system component,

Measurement data can be output directly to the plotter by using this
GP-1IB.

1 -4 Apr 14/89
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1.3 Before Use

1.3 Before Use
Upon delivery of this optical spectrum analyzer, check its appearance for
scratches and other damage caused during transportation. Check the
standard accessories for quantity and standard according to Table 1-1.

If there is any damage or missing accessory, contact your nearest office
or dealer.

addresses and telephone numbers of our offices are listed at the end of
this manual.

1.3.1 Appearance and Accessory Check

Table 1 -1 (8381 Standard Accessories

[0838B1]
Name Standard | Part code | Quantity Remarks
Power cable 201402 - 1 With two-pin adapter
Power fuse ' EAWK4A | DFT-AA4A 2 90VAC to 250VAC
Printing paper AQ9075 1 114mm wide thermal paper
Instruction manual - J8381 1 Japanese
- E8381 English
[©83811]
Name Standard Part code Quantity Remarks
GI fiber cable 50/125um - DCB~HH2586x01 1 (30cm)
Interface cable - DCB-2245x02 1 (50cm)
Power supply cable - DCB~S53330x01 1 (50cm}

Use the part code (standard) when you order additional accessories.

1.3.2 Environmental Conditions and Precautions

(1) Do not use the optical spectrum analyzer in locations subject to dust,
direct sunlight, and corrosive gas.

{2) This optical spectrum analyzer has built-in cooling fans to prevent
the internal temperature rising. Pay attention to ventilation around
this analyzer. Do not allow the rear of the analyzer to be
obstructed. Do not use it standing sideways.

1 -5 Jan 26/90
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1.3 Before Use

(3)

This optical spectrum analyzer incorporates precision mechanical
parts, so do not use this analyzer at places where:

(@ vibration is strong, or

@
(4)

(5)

(6)

(7

(8}

1.3.3

(1)

This analyzer may fall down.

Connect the GND terminal on the rear panel to the external ground to
prevent electric shock.

Do not connect the power cable to the AC line when the POWER switch is
set to ON.

Check that the source voltage is within the range specified on the
rear panel.

Use this optical spectrum analyzer in a horizontal position. The
internal structure is designed so that accurate values are c¢btained
only when it is used horizontally.

Do not connect an optical fiber equipped with an off-specification
connector to the input terminal. Connecting a bare fiber to this
optical spectrum analyzer may cause damage to the optical system.

Power Supply and Fuses

Power Cable -

VWhen the attached adapter is used together with the power plug, keep

the

If they touch, not only this analyzer but also other devices can be
damaged.

CAUTION

ground wire of the adapter out of touch with the AC line.

The power cable plug has three pins; the middle round pin is used for
grounding. When it is inserted in the 3-pole outlet, the middle pin
is grounded. . .

When the power plug is inserted in the outlet together with the
adapter, either the ground wire ((a) in Figure 1-1 of the adapter or
the GND terminal on the rear panel must be connected to the external
ground.

The attached adapter (aA09034) conforms with the Electrical Equipment
Regulations.

The widths of two blades A and B of the adapter (A09034) are
different. Inset the adapter in the outlet in the correct direction.

If the adapter (A09034) cannot be inserted in the outlet, purchase the
optionally available adapter (KPR-13).

1l -6 Mar 13/91
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1.3 Before Use

Insert this adapter
in the AC outlet

{2)

(3)

SIS

ground

@)

Figure 1

Power Supply

Connect this pin i
to the external To mainframe

Adapter A09034 (KPR-18

Ground pin

Three-pin
power cable

)

)

-——— -_-v_\-:.—.x-/ E
P ]

Adapter AG9034

- 1 Power Cable Plug and Adapter

Before connecting the power cable to the AC line, check that the POWER
switch is set to the OFF position (the switch is released).

This optical spectrum analyzer works within the range from S0VAC to
250VAC without switching the voltage.

Fuse

To replace a fuse:

Disconnect the power cable plug from the outlet,
Remove the fuse holder cap on the rear panel,
Confirm that the fuse is blown, then replace it with a new one.

Power Voltage and Fuse Standard

Power voltage

Fuse standard (part code)

Rated current

AC90V to AC250V

EAWK4A (DFT-AA4A)

LY.
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1.3 Before Use

l.3l4

1.3.5

Without ground wire-

CRT Display

The brightness adjustment knob for the CRT display is on the lower
left side of the front panel. 2adjust it to the ambient brightness.

Destruction of Circuit Element by Power Supply Line CMV Loop

This optional spectrum analyzer can be used together with peripheral
devices such as desk top computer and plotter. When connecting
peripheral devices, pay attention to the common mode noise voltage
(CMV) which can cause the wrong grounding for the source power.

If the power supply line is not grounded, a voltage {(CMV) of
approximately S50VAC is generated between terminals al and a2 and
between bl and b2 by the loop shown in Figure 1-2.

If the al-a2 circuit is c¢losed with the bl-b2 circuit open, the
input/output circuit elements or circuits 1 and 2 may be broken or
deteriorated. To prevent this, the power supply line must be grounded
without fail. TIf the power cable plug is pulled out or inserted into
the outlet instead of operating the POWER switch, the similar CMV may
be generated instantaneously. Use the POWER switch,

If it is unavoidable to use an ungrounded power line, insert the power
plug and set the POWER switch to ON after connecting ground terminals
GND1 and GND2 and signal cables.

Connection
Peripheral device cable 08381
Power Power
switch switch
Line ITrans— Trans- | Line
filter former _— former ¢t filter
s Cir — cir .
Vv < i < -
AC100 1 cuit ouit 1] JACI00V
_'11 1 2 E—.
T — T
77 { Ford

Approximately 50V CMV is generated

Figure 1 - 2 Power Line CMV Generation Loop
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1.3 Before Use

1.3.6 Self-Diagnostic Function

When the optical spectrum analyzer is powered, all key lamps on the
panel are lit and the self-diagnostic function is executed
automatically. TIf the results of self-diagnosis are acceptable, an
electronic sound is issued for about 15 seconds to indicate that the
analyzer is usable,

This optical spectrum analyzer has a built-in Ni-Cd battery to hold
the conditions set before it is turned off.

The Ni-Cd battery is automatically charged when the optical spectrum
analyzer is powered up. If it is fully charged, it can retain the
panel information for about one month. If the optical spectrum
analyzer is not used for more than one month, the setting conditions
and measurement data may disappear, so care must be taken.

The message shown below is displayed on the screen during
self-diagnosis. If self-diagnosis is completed without any error, the
screen is set in the ordinary measurement mode.

ZEXETEIXEXXILERRLEEXIXEIX XXX TLXXTEITRILRTXRLXTIXL

t 08381 OPTICAL SPECTRUM ANALYZER %
¥ REV AD x
% MFD- BY ADVANTEST x

EEXTELXLLEXLLATIRELTELLTITRTLXLILELELXLXXIXITIXIRELLR

SELRTEST IN PROGRESS ........

Figure 1 - 3 CRT during Self—DiagnosiS

If any error is detected during self-diagnosis, a corresponding
message is displayed on the screen.
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1.3 Before Use

1.3.7

In this case, contact the ADVANTEST CE Center (in Yokohama CE Center]),
your nearest office or dealer.

Addresses and telephone numbers of our offices, dealers and CE Center
are listed at the end of this manual.

How to Set the Initial State
This optical spectrum analyzer stores setting conditions immediately
before the power is turned off. Setting conditions set before the

power is turned off resume when the power is turned on.

Press the INSTR PRESET key on the panel to clear the current setting
conditions and initialize the optical spectrum analyzer.
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2.1 Description of Front Panel

2. DESCRIPTION OF PRODUCT PANEL FACE

This chapter names each part on the panel of the optical spectrum analyzer
and briefly describes its function.

2.1 Description of Front Panel

Refer to (9) Refer to (1) Refer to (2)
\ — -_-— —— s
0083IO
D D D D Refer to (3)
2 N .|
E] E] OoE ==z \\\
— L Do Refer to (4)
e e =
Blo olal
— r T —
D: - S El -g-E:] r;] ’—g g _ _:_ Refer to (8)
D O 3 EQL g -
Y, — o
/ \ =

Refer to (10) Refer to (5) Refer to {6) Refer to (7)

Each part and its function are described in order of the above numbers (1)
to (10).
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2.1 Description of Front Panel

{1) FUNCTION Section

This section is used to set basic measurement conditions of this
optical spectrum analyzer.

r '
FUNCTION
CENTER SPAN REF LEVEL LEVEL, SCALE
=) =] = fia
@ @ ® @
AUTO & SWEEP MODE REBOLUTION
(=] o =] =]
® @ ®
L o
C) CENTER key : Sets the analysis center wavelength.
C) SPAN key _ : BSets the analysis wavelength span, START and STOP
wavelengths.

(:) REF LEVEL key : Sets the input sensitivity.

C) LEVEL SCALE : Vertical axis scale

C) AUTO key : Sets the wavelength range and sensitivity
automatically.
C) AVG key : Sets the number of averaging.

C) SWEEP MODE key: Sets the sweep mode.

RESOLUTION key: Sets the wavlength resolution.
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2.1 Description of Front Panel

(2) CURSOR Section

This section performs the cursor control on the screen.

CURSOR ]
' ON/OFF
@
21 a2
@)?5 qalz
u L2
@ a @ a
-

@ Knob

ON/OFF key
@ M
(2 A2
@3
(9 L2

Moves the cursors. Allows set data to change
continuocusly.

Performs ON/OFF control of the cursor display.

Displays
Displays
Displays

Displays

or

or

or

or

erases the wavelength cursor 1.
erases the wavelength cursor 2.
erases the level cursor 1.

erases the level cursor 2.
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2.1 Description of Front Panel

(3) DATA Section

This section is used to change setting values.

®06 6

DATA
®
® - .
Id Y pm
7] ] [ )
4 5 6 s
M EE )
BACK SPACE LABEL
: d8 ZDLY
® @ 0 * - In /CJ
’ ENTER
.. »
Arrow key : Moves the cursor. Permits setting data to change in

BACK SPACE key:
LABEL Kkey :

Numeric and unit

ENTER key :

steps.

Deletes input data.

Sets the label data.

keys

Numeric keys for setting values. Sets the unit

(input terminator}.

Setting terminator other than four unit keys
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{(4) INPUT

This is the input part for optical signals.

@9 INPUT terminal: Input terminal for optical signals

CAUTION

Do not plug a bare fiber or the like in back of the terminal.
If do, the optical system may be damaged.

(5) MEASURE Section

This section performs sweeping control.
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® 6

—
L2
—

QO ©

® ©

SINGLE key
REPEAT key

STOP key

Executes one time sweeping.

Repeats sweeping.

Stops sweeping.

DISPLAY Section

This section is used to select display/analysis function.

DISPLAY A
CONTROL LOSS/ TRANS
@ @
SAE SPECTRAL WIDTH
@ @
RECALL ADNANCE
@ @

CONTROL key

SAVE key
RECALL key

NORMALIZE key
LOSS/TRANS

Sets the display mode (superimpose or division into
two parts).

: Saves measurement data and setting conditions.

Recalls measurement data and setting conditions,

>

: Performs normalization of measurement data.
- Loss characteristic measurement
- Transparent characteristic measurement

SPECTRAL WIDTH key

ADVANCE key

¢ Performs duration width operation.

: BSets high-level analysis.
- Preselector control using the preselector
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{7) PLOT QUT Sectiocn

This section performs data output to the outside.

PLOT OUT

DEVICE key :

COPY key :

© 6

FEED Key
(8) GP-IB Section

This section is
remote/local.

Specifies a device.

- Printer

~ Plotter

- Clock

Executes data output.

Paper feeding

used to display the GP-IB status and switch

GP-IB

@ O

@ O

® O

6@ SRQ_lamp :

@ TALK lamp :

Lights during service regquest sending.

Lights when data transfer is enabled.
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LISTEN lamp : Lights when data receiving is enabled.

©®@ ®

REMOTE lamp : Lights when the optical spectrum analyzer is
controlled externally.

(39 LOCAL key : Sets the local state (the panel is valid).
(The LOCAL key is enabled when the REMOTE lamp
lights.)

Sets GP-IB addresses
{The ADDRESS key is enabled when the REMOTE lamp goes
off.)

ADDRESS key

"

{9} Softkey

This part is used for selecting and setting with the softkey menu.

@
I =N

Q8381 OPTICAL SPECTRUM ANALYZER

6) Softkey : Selecting and setting with the softkey menu.
Softkey menu refers to the display menu of functions
corresponding to various conditions.
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(10) Others

ON NITR
@ o NTENSTTY CAL PREBET
m ® @ @
a O
\_ J
POWER switch : ©Power switch
G9 INTENSITY knob
: CRT brightness. adjustment volume
CAL key - Calibrates the wavelength and level.
@) INSTR PRESET key

:+ Initializes setting conditions.
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2.2 Description of Rear Panel

@ @ ®
=l & ‘ = | =
9\,‘9 ® ®
® @
® @
Al T @
TR/

GP-IB connhector

Preselector {Q8381) control connector {option)
Fan

Fuse

AC power ocutlet

CNCECECECNO

Power supply connector for the preselector (Q83811)
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3.1 How to Read the Screen

3. FOR FIRST-TIME USERS

This chapter describes preparing for measurement through to starting
measurement using simple examples so that First-time users of this
spectrum analyzer can get used to it gquickly.

How to Read the Screen

The CRT display displays not only measurement data but also various

setting conditions.
screen and how to read the screen data.

Figure 3-1 shows an example of display on the CRT

Example of label display

The number of averaging

Resolution

Year and date

Hour, minute,
and second

Sweep mode

One scale width

of the vertical_lo'OdB/B ...............

Type of ‘ .
displayed \ =+ ADVANTEST 08331 Optical Spectrum Analyze}/“ 1933- 9-22/08:54:42/
data —-- SPEC AVE: 1/ RES:Znm  NORMAL ——
0.0dEm : i : :
Vertical i : i é L
axis: Level e E : =
-40.0dBn

axis
) 1-80.0dBm : H : ; : :
Horizontal axis:—— 0.6000un 1.1750um 115.00nm/D  1.7500um
Wavelength Center 1.1750um [ CEHTER]-\
LPEAK ICURSGR ] | T I jt Type of
| softkey

Softkey menu display

Figure 3 - 1 How to Read CRT

Display Screen Data (Initial Screen of Q838%1)
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3.2 Important Keys

The purpose of this section is to acclimatize you to the FUNCTION section
by executing a simple measurement procedure.

This key section is a collection of keys that are used for basic setting
of the optical spectrum analyzer. It consists of the following eight keys:

(1)

(2)

(3)
(4)
(3)

(6)

{(7)

(8)

CENTER « Sets the analysis center wavelength.

SPAN Sets the sweep width of analysis wavelength. Sets

start/stop wavelength.

REF LEVEL Sets input sensitivity.

LEVEL SCALE: Sets vertical axis scale. (Selects LIN/LOG.)

AUTO

Sets optimum measurement conditions automatically.

AVG

Sets the number of averaging of measurement data. 1 to
1024 times can be set. -

SWEEP MODE : Sets sweep mode corresponding to the level of the input
signal to be analyzed. Selects it from four types:
RAPID, WNORMAL, ADAPTIVE, and HIGH SENS.

RESOLUTION Sets wavelength resolution.

This section explains the three keys, CENTER, SPAN, and REF LEVEL together
with measurement eXample.

3.2.1 Starting Measurement

(L)

(2)

(3)

Set up this optical spectrum analyzer according to the notes in
Chapter 1. Then, measure the wavelength using a He-Ne laser as a
light source.

Ground the Power Cable (Two-pin adapter is used.)

Ground the power cable referring to (1) in Section 1.3.3.

Connect the Power Cable

Connect the power cable to the outlet after checking that the power
switch of this optical spectrum analyzer is turned off.

Turn On the Power
Turn on the power switch. Press the POWER switch. If no error is

detected in self-diagnosis, the initial screen (Figure 3-1) is
displayed on the screen and 'WELCOME TO Q388l!' is displayed.
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(4)

Measure the He-Ne Laser Wavelength

Input a beam to be measured from the He-Ne laser to the OPTICAL INPUT
of this optical spectrum analyzer. (In this measurement example, the
center wavelength and level are assumed to be 0.663um and -10dBm,
respectively.}

Setting the Center Wavelength (CENTER Key)

Press the CENTER key to set the center wavelength to 0.633um.
CERTER

leceese=

#»+ ADVANTEST 0833% Optical Spectrum Analyzer **
SPEC 0.632300um -23.i7dEm AVG: 1
0.0dBm ; |- ; f ]

1938- 9-22 08:57:12
RES:0.1nm NHORMAL

-40.0dEa

1¢.0dB/D

Ll i L
0.6230um 2.00nm/D
0.6330um £
[CURSOR___| i ] i i

0.6430um
Center CENTER]
1

[PEAK

Figure 3 - 2 Setting Center Wavelength to 0.633um

The center wavelength was set using the CENTER key.
CENTER key are described below.

Functions of the
Set the analysis center wavelength with either numeric keys, the knob,
or softkeys.

The current set value is displayed at the bottom of the CRT screen
when the CENTER key is pressed.

CENTER X.XXXXum
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" Softkey menu is as follows:
(CENTER)

PBAK CURSOR

Description for each Operation

(1) setting by the Knob

If the knob is turned clockwise or counter-clockwise, the current set
value is increased or decreased by steps of approx. 1/100 of the
current set span.

(2 Numeric Input

If numeric keys are pressed, the current set value is cleared and the
input value is displayed seguentially. To set an input value,- press
the unit key {(um or nm) last. -

Setting outside the measurement enable wavelength (0.6 to 1.75um) is
ignored and an alarm is issued (a buzzer sounds twice}. If the
setting exceeds the measurement range in accordance with span.

To cancel all the previously input digits, press the CENTER key to
input a new digit again. To delete the final input digit, use the
BACK SPACE key.

(:) If the Eiia or key is pressed, the current value is increased or
decreased by steps of approx. 1/500 of the current set span.

(@) 1f the PEAK is pressed (setting to the peak value), the peak level
wavelength obtained by the auto peak search function is set as a
center wavelength. :

C) If the CURSOR is pressed (setting to the cursor value), the wavelength
at the X cursor position is set as the center wavelength. TIf two
cursors are displayed, the wavelength at the middle position between
two cursors is set.

When the X cursor is set to OFF, pressing this key is ignored.
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3.2.3 Setting the Wavelength Span (SPAN Key)

Set SPAN to

SPAN

'S0nm’.

D@@L‘.‘E@

SPEC

Span

0.0dEm

-40.0dBm

10.0d8/D

-80.0d3n

*x» ADVANTEST Q8381 Optical Spectrum Analyzer #»»

19838~ 9-22 08:57.44

0.632700um -22.99dBm

AVG: 1

RES:0.1nm_ NORMAL

il

0.6080un

50nm

i

it

0.6330um .

g

S.00nm/D

{

0.6580um

SPAN]

[STOP

[423SWEEP [42>SPAN

{FULL ]

il

Erxi (ST

Figure 3 - 3 Setting the Wavelength Span to 50nm

Press the SPAN key to set the analysis wavelength span (sweep width}.
The analysis wavelength span can be set by numeric input, the knob, or
Start and stop wavelengths can be set simultaneously

the softkeys.

with them.

When the SPAN key is pressed, the current setting value is

displayed on the bottom of the screen as shown below.

SPAN XXXXnm

The softkey menu is as follows:

C

SPAN ]

SPAN

START

STOP

Y A — SWEEP

4 A —SPAN

FULL
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bescription for each Operation

®
@

®

If the knob is turned (setting by the knob), the analysis setting span
is increased or decreased (1-2-5 step).

If the numeric key is pressed {numeric value input), the current
setting value display is cleared, and the input numeric value is
displayed sequentially. Input value is set by the terminator key (um,
nm, nm/DIV). '

If the Eﬂ or EB key is pressed, the setting value is increased or
decreased. (1-2-5 step}.

* When '0' is set as the span, only the center wavelength is measured.

Description of Softkey Menu

O]

SPAN

Press the SPAN key to set the span (sweep width). To change the set
value, use numeric input or the knob after pressing the SPAN key
consecutively. .

START

Press the START key to set the start (sweep start) wavelength. To
change the set value, use numeric input or the knob after pressing the
START key consecutively.

STQP

Press the STOP key to set the stop (sweep stop) wavelength. To change
the set value, use numeric input or the knob after pressing the STOP
key consecutively.

A A=+ SWEEP

Press the AM—+ SWEEP key to sweep a division between two X cursors
partially (PARTIAL SWEEP). All span sweep mode and partial sweep mode
is inserted each time this key is pressed.

Number of measurement points in the partial sweep mode depend on the
division width. When either X cursor is set to OFF, or the center
wavelength or a span is changed, the partial sweep mode is cleared
automatically.
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*+ ADVANTEST Q2331 Optical Spectrum Analyzer #* 1338~ 9-22 09:038:22

SPEC 0.632700um -22.99dBm A¥G: 1 RBES:J.lnm  NORMAL
§.0dkn al 0.620500um 11-200.004Bm

A2 0.645200um 11 -69.31dEm
L1 -80.00dBm L2 -30.00dEm

-40.0dEm

10.0d8/D ;

-30.0d3m ] || H‘ I- “ i h%fii'.;h | 14 il 11:

0.5080.m 0.5330.0 5. oonm/n g 5530nm
" Span S50nm : [ SPAN]
(SEEI (S TAET [STOP TAx>GREEF [dr38PAN JTULL T |

Figure 3 - 4 Partial Sweep Mode (PARTIAL SWEEP)

(5) AX ~ SPAN

Press the AX -+ SPAN key to set a division between two X cursors as the
span.

FULL

Press the FULL key to set the maximum span (1.15um ranging from 0.6um
to 1.75um).

Setting the Input Sensitivity (REF LEVEL Key)

Set the REF LEVEL to -104Bm.

REF LEVEL

o oo =
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*» ADVANTEST Q8381 Optical Spectrum Analyzer *»

1988- §-22 09:10:27

SPEC 0.6329004m -21.60dBu

AVG: 1 RES:0.lnm NORMAL

-10.0dBn| ;
-50.0dBal :
DL V2! WU NN SN ANV UV . SIS S SRS S
-90.04Ba : : :
0.6080um 0.6330nm S.00nm/D  0.6580nm
Ref Level -10dEm [ REF LEVEL)
[PEAK [CURSOR ] [ I | Ta0T0

Figure 3 - 5 Setting the Input Sensitivity to -10dBm

The REF LEVEL key is used to set the input sensitivity of the

measurement system to provide the optimum display of the level of
signal to be measured.

When the REF LEVEL key is pressed, the current set values are

displayed on the bottom of the screen as shown below.

REF LEVEL XXdBm {(LOG display)

REF LEVEL XXxW (LINEAR display)

The softkey menu is as follows:

Softkey Menu bisplay

( REF LEVEL}

PEAK CURSAR

AUTO
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Description for each Operation

®

&)

®

If the knob is turned {setting by the knob), the set value increases
or decreases in step of 1/2 (0.5 DIV) of the level scale for. LOG
display. The set value changes in 1-2-5 step for the LIN display.

If the numeric keys are pressed, the current set value is cleared and
input numeric values are displayed sequentially. Input value is set
by the terminator key (dBm, mW, uW, or nW).

If the Eﬂ or [E key is pressed (same as the knob), the set value
is increased or decreased in steps of 1/2 (0.5 DIV) of the level
scale. The set value changes in 1-2-5 step for the LIN display.

Description of the Softkey Menu

@

@

PEAK

Set the value where the peak level obtained by the auto peak search
function becomes approx. 95% on the screen as REF LEVEL.

CURSOR

Set the Y cursor position as REF LEVEL (when one Y cursor -is used).
When two Y cursors are used, the upper cursor is set as REF LEVEL and
the lower cursor position is set as the lowest level. (For the LOG
display, the LEVEL SCALE is changed automatically according to the
level between two Curscors.)

The lowest level is initialized automatically when setting of REF
LEVEL and LEVEL SCALE are changed. For the LOG display, the initial
value is that determined by the relationship between REF LEVEL and
LEVEL scale, and for the LIN display, it is 0.

AUTO
This key is used to set the mode (AUTO level mode) where the REF LEVEL
changes automatically to provide optimum measurement data. The AUTO

level mode is set to ON/OFF each time this key is pressed. When the
AUTO level mode is set to ON, 'AUTO' is displayed inverted.
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4.1 FUNCTION Section

4. OPERATION METHOD (FOR HIGH-LEVEL MEASUREMENT)

This chapter explains the measurement method together with functiocnal
explanation of this optical spectrum analyzer to provide high-level

measurementc.
4.1 FPUNCTION Section

4.1.1 LEVEL SCALE Key

This key is used to switch a scale for vertical axis (LIN/LOG) or LOG
scale together with numeric keys, knob, arrow key, and softkeys.

When the LEVEL SCALE key is pressed, the current set values shown
below are displayed on the bottom of the screen.

LEVEL SCALE XXX {LIN)
LEVEL SCALE XdB/DIV (LOG)

The softkey menu is as follows:

Softkey Menu Display

(LEVEL SCALE }

LIN/LOG 10dB/D | 5dB/D | 2dB/D [ 1dB/D | 0. 3dB/D

0. 2dB/B

‘bescription of the Softkey Menu

() LIN/LOG

This is used for setting the LIN scale.

(@) 104B/D, 5dB/D, 2dB/D, 1dB/D, 0.5dB/D, and 0.2dB/D

These are used for setting the LOG scale to 10, 5,

0.2d4B/DIV.

Description of each Key

C) Knob and Arrow Key

2,

1,

0.5,

or

The knob and arrow kKey are used for switching the scale for LOG scale

{from 104B/DIV to 0.2dB/DIV}.

Set value is increased by pressing the EE key or turning the knob
key or turning the knob

clockwise, and decreased by pressing the
counter-clockwise.
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C) Numeric Key

When numeric keys are pressed, the current set value is cleared and
input numeric values are displayed sequentially. Input values are set
by the terminator key (dB/DIV). When any numeric value other than six
types scales, the nearest scale is set.

4,1.2 AUTO Key

This key is used for automatically setting the optimum measurement
conditions, including wavelength and level, according to input signals,

The AUTO key is effective for the measurement of ambiguous input where
neither wavelength nor level are known. When the AUTO key is pressed,
the following key softkey menu is displayed. Then, execute the
automatic optimum conditions setting function using the softkeys.

{ AUTO }

FULL|{C.6 ~ 1.0|0.8 ~1.75

() ruLL

This key is used to search the optimum condition within the entire
wavelength range (0.6um to 1.75um) to set it.

(2 0.6 to 1.0

This key is used to search the optimum condition within the range from
0.6 to 1.,0um to set it.

(@) 0.9 to 1.75

This key is used to search the optimum condition within the range from
0.9 to 1.75um to set it,

4.1.3 AVG Key
The AVG key is used to set the number of averaging for measuring a low
level signal to be measured steadily. The number is set using either
numeric keys, knob, arrow key, or softkeys. (The number of averaging

is always displayed on the top of the screen.)

Wnen the AVG key is pressed, the current number of averaging is
displayed on the bottom of the screen as shown below.
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The softkey menu is as follows:

Softkey Menu Display

[ AVG ]

1(CFF) 2 5 10 20 a0 100

Description of the Softkey Menu

®

4.1.4

Knob and Arrow Key

The set value is increased by using the Eiia key or turning the knob
clockwise, and decreased by using the key or turning the knob
counter-clockwise in 1-2-5 step. 4:

Numeric Keys

The current setting value is cleared and input numeric values are
displayed sequentially. Input values are set by the terminator key
{ENTER) . Values that can be input range from 1 to 1024.

Softkey

Since the typical number of averaging is assigned to each softkey,
press the softkey for the desired number of averaging to set it.

SWEEP MODE Key

This optical spectrum analyzer provides four types of sweep modes to
meet the various measurement items,

Either sweep mode is selected by using the softkeys. Select the
optimum mode according to the measurement time and necessary dynamic

range. (Sweep mode is always displayed on the top of the screen.)

The softkey menu is as follows:

Softkey Menu Display

{SWEEP MODE)

RAPID | NORMAL | ADAPTIVE | HIGH SENS
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Description of the Softkey Menu

Table 4 - 1 Each Sweep Mode and Its Function

Sweep Measurement | Dynamic Functional . - .
. : Main application
mode time range outline
C) RAPID Short Small Fixed range Measuring the peak
wavelength at short
Ltime
C) NORMAL Normal Normal AUTO range Measuring the high

{up to -50dBm) | level area around the
peak in comparatively
short time

©

ADAPTIVE Long ' Large AUTO range Measuring the low

(up to -60d4Bm) | level area steadily

HIGH SENS Longest Large AUTO range Measuring the low

{up to -70dBm} | level area steadily

4.1.5 RESOLUTICN Key

This key is used for setting the wavelength resclution. B8ix types of
resolution, o.1inm, 0.2nm, 0.5nm, 1nm, 2nm, and 5nm are provided. The
slit width in the optical system changes for each resolution.
Resolution is set by using the numeric keys, knob, arrow keys, or
softkeys. (Resolution is always displayed on the top of the screen.)
Set the optimum resolution according to the sweep width. Since the
number of sweep points is- 500, set the resclution R to meet the
following expression:

SPAN [nm]
N =t 4
Rinm] 2 554

If the resolution R does not meet the above expression, the peak level
may not be measured normally. When the RESOLUTION key is pressed, the
current setting value is displayed on the bottom of the screen as
shown below.

RES X.Xnm
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The softkey menu is as follows:

Softkey Menu Display

CRESGLUTION)

0.1nm | 0.20m §{0.5nm | 1.0nm | 2, 0nm | 5. 0nm

Description of each Key

C) Knob and Arrow Key

The set wvalue is increased by using the EE\ key or turning the knob
clockwise, and decreased by using the key or turning the knob
counter-clockwise.

C) Numeric Keys

The current setting value display is cleared and input values are
displayed sequentially. Input values are set by the terminator key
(nm). If any value other than the above six types, the nearest value
is set.

(3) softkey

Since six types of resolution are assigned to the softkeys, press the
softkey corresponding to the desired resolution to set it.
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4.2 DATA Section (Setting the Label)

The DATA section consists of numeric keys for changing each set value,
arrow keys, and the LABEL key for changing one comment line (label).

(1) Numeric keys: [©O]~@). . [

BACK SPACE

(2) Arrow keys : EE EB

LABEL

(3) LABEL key : [__]

See 4.1 FUNCTION Section for numeric keys and arrow keys. The method of
label setting is described here.

This optical spectrum analyzer is provided with one line (max imum
forty-eight characters) label area where option setting, including a
comment for measurement data, can be made.

When the eqguipment is initialized, '**ADVANTEST Q8381 Optical Spectrum
Bhalyzer**' is displayed on the label area located on the top of the
screen.

when the LABEL key is pressed, the list of characters (character menu)
which can be set is displayed on the lower right screen and the soft key

menu is displayed as shown below. Use the softkeys, knob, arrow keys, or
numeric keys to change setting.

To end the LEVEL setting mode, press the LABEL key again.

Chracter Menu Display

RBCBEFGHIJKLMNOPQRSTUYWIYZ
abcdefghijklmnopqrstuvwxyz
0123456789.," " :; (D[1<>-+=
IN_ITeRS% N Ex 7 {JaersandAXS

Softkey Menu Display

(  LABEL)

&= = DEL CHR | INS SP| CLR LINE
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Description of the Softkey Menu

©

)

®

&

Moves the cursor in the label data to the left.

=

Moves the cursor in the label data tec the right.

DEL CHR

Déletes a character on the cursor position in the label data.

INS SP

Inserts a space to the cursor position in the level data. Data on the
right side of the cursor position is shifted to the right by one
character,

CLR LINE

Deletes all label data.

Description of each Key

O

@

Knob

Moves the cursor in the character menu horizontally to select the
character toc be input.

Arrow Key (EE. EE)

Move the cursor vertically in the character menu to select the
character to be input.

BACK SPACE

BACK SPACE Key { [::] )

Deletes a character located immediately before the cursor in the label
data.

ENTER Key ( }

ENTER
Sets the character on the cursor position in the character menu to the

cursor position in the label data.
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4.3 CURSQOR Section

This section controls the cursors to analyze measurement data. It
consists of the knob and ON/OFF key of each cursor.

When the cursors are turned on, the following softkey menu is displayed to
enable the user to select the mode of data to be read out from the cursor.

Softkey Menu Display

NORMAL | AMODE | 2ND PEAK | POWER

Description of the Softkey Menu

Cursor data is displayed in the special area on the upper right of the
screen. Data displayed by each mode is as follows:

C) NORMAL A1 11: Wavelength of X cursor 1 and level display
A2 12: wavelength of X cursor 2 and level display
L1 L2: Level display of Y cursors 1 and 2

C) AMODE A1 11: wavelength of X cursor 1 and level display
AMA A1: Difference between wavelengths of X cursors 1 and 2
, and level difference display
L1 AL: Level display of Y cursor 1 and level difference
display between Y cursors 1 and 2

(:) 2ND PEAK A1 1t: Peak wavelength and level display
AMA A1: Difference between wavelengths of the peak and
second peak and level difference display

(:) POWER A : Wavelength display of the X cursor 1

A2 IL: Display of the wavelength of X cursor 2 and total
level between cursors t and 2
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A1 A2 Al A2

Functiconal Description of each Key

ON/OFF

(1) oN/OFF Key ( [ )
This key i1s used to control the cursor display.

When this key that has been set to OFF is pressed, either operation
shown below is executed according to the former condition.

- When the cursor is displayed previously and measurement conditions
such as CENTER, SPAN, and REF LEVEL are not changed, the cursor
displayed previously is resumed.

- For other cases, LED of A1 lights and the X cursor 1 is displayed on
the peak wavlength position.

* When the cursor read out mode is set to 2ND PEAK, the X cursor 1 and
X cursor 2 are set in the peak and the second peak, then displayed
automatically regardless of the former condition.

Al a2 L1 L2
@ A, A2, L1, and L2 Reys (F ] ,E ) .E] .ED

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

When no cursor is displayed and any key is pressed, the corresponding
LED lights and the corresponding cursor is displayed. That cursor can
be moved by the knob or arrow keys. When the cursor is displayed with
the corresponding LED off, and the corresponding key is pressed, the
LED lights and the cursor can be moved.

4 - 9 ) Nov 20/88



08381
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4,3 CURSOR Section

When a key is pressed with the LED off, the corresponding cursor
disappears.

When a key of the FUNCTION section or DISPLAY section is pressed, the
lit LED goes off.

4 - 10 Nov 20/88



Q8381
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.4 MEASURE Section

4.4 MEASURE Section

This section is provided with keys to control the execution of measurement
operation.

4.4,1

4.4.3

SINGLE Key

When this key is pressed, sweep and measurement is executed once, and
analysis and display are done. During measurement, & LED lights and
it goes off when measurement completes.

REPEAT Key

This key is used to execute sweep and measurement repeatedly, and to
perform analysis and display. The LED lights until the SINGLE key or
STOP key is pressed.

STOP Key

This key is used to stop sweep and measurement. When this key is
pressed, the LEDs of SINGLE key and REPEAT go off and measurement

stops.

If the SINGLE key or REPEAT key is pressed during sweep, the sweep
operation stop$é and sweep operation restarts from the START wavelength.
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4,5 DISPLAY Section

This section is a block for setting the display format, analyzing the
measurement data, and processing data memory. It consists of six types of
keys as shown below. '

(1) CONTROL key : Sets the display mode.

{2) SAVE key : Saves the measurement data and panel setting.

{3) RECALL key

Reads out the saved measurement data and panel

setting.
(4) NORMALIZE : Normalizes the measurement data with saved data or
LOSS/TRANS key peak level and displays it.

{(5) SPECTRAL WIDTH key: Operates the spectrum width.
(6) ADVANCE key : Performs the advanced waveform analysis.
4.5.1 CONTROL Key

When the CONTROL key is pressed, the following softkey menu is
displayed and display mode is set using the softkeys.

Softkey Menu Display

( CONTROL )

GRAPH CLR § S. IMPOSE DUAL 3D GRID

Description of the Softkey Menu

(1) GRAPH CLR
Clears the displayed waveform data.
{2} 5,IMPOSE

Controls superimpose mode. Superimpose mode is turned on/off each
time this key 1is pressed.

(3) DUAL

Data is displayed on the screen divided into two parts horizontally.
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t4)

Setting conditions before this key is pressed are displayed on the
lower screen and setting conditions after this key is pressed are
displayed on the upper screen.

Changing measurement conditions and cursor processing are enabled only

for data on the upper screen. If this key is pressed in the
two-screen display mode, the mode is changed to normal one-screen
display mode.

3D

Set ON/OFF and display conditions of the three-dimensional display
mode.

Three-dimensional display function

16 (stored in the internal memory}displays
-759 to +759(by 15° steps)

The system has a cursor function, data recall
function etc.

Maximum number of
Display angle
Others

On pressing this key, the following key menu is displayed.
Soft key menu display
Explanation of the soft key

{4)-1 3D ON/OFF

Sets ON/OFF three-dimensional display mode.

This key toggles the mode from ON to OFF, the three-dimensional data
measured is stored in the internal memory and the latest data is
displayed in normal display mode.

Caution in the application of three-dimensional display mode

. If there is meaured data under the condition that the three-
dimensional display mode is ON, the measurement conditions cannot
be changed.

+  then three~-dimensional measured data is recalled, the current
waveform axis conditions are automatically replaced by the
preceding oneg.

{(4)-2 INC ANGLE

Increazes the display angle by 1 step (159). The maximum angle
(counterclockwise) is +759.

(4)-3 DEC ANGLE

Decreases the display angle by 1 step (15°). The minimum angle
(conuterclockwise) is -730,
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(4)=-4 CSR NEXT

Moves the cursor to the next measured data.

If the cursor is on the latest data, it moves to the oldest.

The data number set by this menu is displayed on the upper right
of the CRT.

{(4) -5 DELETE

Deletes the preceding measured data.

{4)~6 more

On pressing this key, the following soft key menu is displayed.
Soft key menu display

[ 30 (2 1

CLEAR INC N | DEC N N LOGCK | ROLL | RECALL | prev meau

Soft key menu explained
{4)-6—-1 CLEAR

Clears all three-dimensional display data memory already taken and
stored in the memory.

(4)-6-2 INC N

Increases the unmber of data displayable by 1. (Up to a maximum of 16
data)

The maximum number of displayable data is 16. The current number of
date and maximum number are displayed in an X/M format at the bottom
right of the CRT.

(4)-6-3 DEC N
Decreases the number of displayable data by 1.
(4)-6-4 N LOCK

Sets whether sweep operation should stop or not when measurement of
the maximum number of displayable data is completed.

If the "N LOCK" is turn-over-indicated, the sweep operation stops
when the measurement of the maixmum number of data is completed in the
lock mode.

If "N LOCK" is normally indicated, measurement of the maximum number
is continued under "LOCK OFF", and the old data is deleted when the
measured data exceeds the maximum number.

This key toggles the lock mode ON/OFF control.
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(5)

4,5.2

{4)-6-5 ROLL

Sets the display mode of measured data exceeding the maximum
displayable number,

If "ROLL" is turn-over—indicated, the system deletes the oldest data
and displays the latest data as the initial data under ROLL OFF.
This key toggles the ROLL mode ON/OFF control.

(4)-6-~6 RECALL

Recalls and displays three-dimensional data already measured.

This key is useful only when there is no display data .
rphree-dimensional data already measured” means the data displayed
just before the three-dimensional display mode set to is OFF.

{4} -6-7 prev menu

Returns the soft key menu to the previous menu.

(4)-7 prev menu

Returns the soft key menu to the previous menu.

GRID

This key is used to delete grids in the data display frame. Use this
key when analysis data is hard to observe because of internal grids.
Wwhen this key is pressed again, grids appear again.

SAVE and RECALL Keys

These keys are used for saving measurement data and panel setting into
the internal memory and recalling these data from the internal memory.

Memory for four screens and nine types of memory are provided for
measurement data and panel setting.

When the SAVE key and RECALL key are pressed, the softkey menu is as

shown below. Then, operate the softkey to execute SAVE/RECALL
operation. i

€ SAVE)

SAV REF [SAV MEASL {SAV MEAS2 |SAV MEAS3 SAV PANEL
{ RECALL]

RCL REF [RCL MEAS1 |RCL MEAS2 [RCL MEAS3 RCL PANEL
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Description of the Softkey Menu

®

@

SAV REF, RCL REF

The SAV REF Key is used to store the displayed data into the reference
memory (used for NORMALIZE processing) and the RCL REF key is used to
read out it from the reference memory.

SAV MEAS 1 - 3, RCL MEAS 1 - 3

The SAV MEAS 1 to 3 keys are used to store displayed data into
measurement data memory 1 to 3 and the REC MEAS 1 to 3 keys are used
to read them out from the measurement data memory 1 to 3.

SAV PANEL, RCL PANEL

The SAV PANEL key is used to store the panel setting conditions into
memory 1 to 9 and the RCL PANEL key is used to read them out from
memory 1 to 9. Press either key of numeric keys 1 to 9 following the
above keys to select a memory number and execute the SAVE/RECALL
operation by using the NETER key.

NORMALIZE (LOSS/TRANS) Key

This key is used to normalize measurement data using data stored in
the reference memory or maximum spectrum value to display it.

This key is effective when transparent or loss characteristic of
optical parts for the wavelength is measured by using this optical
spectrum analyzer together with a white light source.

When this key is pressed, the softkey menu is displayed as shown below.

Softkey Menu Display

{ NORMALIZE)

PK. NORM | REF NORM | LOSS TRANS |[SAV REF |SAV MEASI |[FUNC MENU

Description of the Softkey Menu

®

PK.NORM (Peak Normalize)

Displayed data is normalized with the maximum spectrum value and it is
moved so that the maximum spectrum value becomes the highest scale on
the screen. : '

At that time, the vertical scale expresses relative dB units (dB).
While peak normalize function is executed, 'PK.NORM' is displayed
inverted. If this key is pressed again, this mode is cleared and

'TPK.NORM' is displayed normally.
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*% RDVANTEST QB381 Optical Spectrum Analyzer %% 1988-89-13 14:54:12

P.NORM AVG: RES:8.1inm ADRPTIVE
0.ed8 f

-40. 245} // \\
18dB/D W\“‘W" Ww

-82, 0dB]
2.5238um B.533Bum 2.8nms0 2.6430um
kk. NORM ]REF NORM ‘1LOGS TRANS SAY REF SAV MEAS]  [FUNC MENU 1

Figure 4 - 1 Peak Normalize Function

(Z) REF NORM (Refference Normalize)

This key is used to operate data stored in the reference memory {(REF)
and data of measurement data memory (MEAS1l) and display the results.
Types of operation are switched according to the LOSS/TRANS setting as
follows.

LOSS : Normalized
TRANS: Normalized

Refference/MEAS1 (Loss characteristic)
MEASl/Refference (Transparent characteristic)

Press the softkey LOSS or TRANS when the REF NORM mode is set to ON
for switching LOSS/TRANS ('REF NORM' is displayed inverted). 'TRANS'
is set when the egquipment is initialized.

* Linear display is disabled when LOSS is set.
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Example of procedure (for measuring optical fiber wave length loss
characteristics by cutback method)

@ -1 Obtain data for the long optical fiber before cut.

C)-z Press the SAV MEAS1 key to save the data in measurement memory
1.

»x ADVANTEST 08381 Optical Spectrum Analyzer ** 1991- 2-22 17:10:54
SPEC 1.460200um  -62.52dBm AVG: 1 RES: Snm HIGH SENS
-20.0dBn ; : : : B . : : :

10.04B/D) .. .-

-100.0dEn

0.5000,m ' ~ T 1750,m  115.00na/0  1.7500m
[ HNORMALIZE]
[Pk, NORM IREF NORH_]L0SS TTRAWS __|SAY REF _|SAV WEAS!

Figure 4 - 2 Example of LOSS NORMALIZE -a (MEAS1 data)

C)—3 cut back the optical fiber, then obtéin'data for the short fiber.

C)—4 Press the SAV REF key to save the data in the reference memory.

4 ~ 18 Mar 13/91



Q8381
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

4.5 DISPLAY Section

«+ ADVANTEST 08381 Optical Spectrum Analyzer *»  1991- 2-22 17:11:37
SPEC 1.460200um —62.52dBn AVG: 1 RES: Snm HIGH SENS
-20.0d8m 1 g ; : 7 : : ;

100487007 ..

-100.0dBnl

0 5000 ' — 1 1750;m  115.00nw/D  1.7500um
[ NORMALIZE]

[Pkx. NORM [REF NORM [LOSS [TRAKS [SAV_REF _[SAV HEAS1

Figure 4 - 2 Example of LOSS NORMALIZE data -b (REF data)
(@ -5 Press the REF NORM and LOSS keys, and REF NORM and LOSS
displays are inverted and operation result appears.

LOSS = Reference/Measurel
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*x ADVANTEST Qaaai Optical Spectrum Analyzer *» 1991- 2-22 17:12:56
LOSS 1.460200um  =-62.52dBm AVG: 1 RES: Snm HIGH SENS
80.048 : : ; : :

40.04B

10 0dB/B|. oo

0.0dB : : : ; - : ————
0.6000un £.1750um 115.00nn/0 1.7500um
i [ NORMALIZE]
[Pk. NORM [EEHEFNER |TRANS JSAV REF  iSAY MEAS1]

Figure 4 - 2 Example of LOSS NORMALIZE data —-c (NORMALIZE)

C)-G Change the level scale for easy observation of the result.

++ ADVANTEST 08381 Optical Spectrum Analyzer **  1991- 2-22 17:14:44
L0SS 1.460200um  -62.52d8m AVG: 1 RES: Snm HIGH SENS
20.04B : : ; : : : : :

2.0dB/D["

0.0d3

0.6000mm ' 1.17505m  115.000m/0  1.7500um
LEVEL SCALE 2dB/B [LEVEL SCALE)
{CI%/M_[10d8/D__|5dB/D e (14870 [0.5dB/D [0.2d8/D |

Figure 4 - 2 Example of LOSS NORMALIZE data -d (LEVEL SCALE CHANGE)
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* The REF NORM function is convenient if reference data is
obtained after measurement data is.

(3 LOSS and TRANS

These keys are used to perform operation between the data in reference
memory 1 and the data on the screen {or current measurement data) to
display the results.

LOSS : Normalized Refference/Measure
TRANS: Normalized = Measure/Refference

The above processing is effective only when the REF NORM mode is set
to OFF. (When it is set to ON, the above operation is done with
measurement memory 1 data instead of the current measurement data.)

Normalizing is set to ON/OFF each time these keys are pressed.

Example of procedure (for measuring filter transparent ratio)

()-—1 Obtain reference data.

()-2 Press the SAV REF key to save the data in the reference memory.

++ ADVANTEST 08381 Optical Spectrum Analyzer *» 1981- 2-25 14:38:43
SPEC 1.089900um -48.98dBn AVG: 1 RES: Snm HIGH SENS
-40.0dBn

-90.0dEm

0 5000nm ' T 1750pm  115.00mm/D  1.7500xm
{  NORMALIZE)
[Pk, WORM [REF NORM [L0SS TTRANS __ |GAV REF_ [SAV MEAS:]

Figure 4 - 3 Example of TRANS NORMALIZE data —a (REF data)
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()-—3 Press the MEASURE (SINGLE or REPEAT) key to start measurement.

C)-4 Press the TRANS key to dispaly transparent ratio.

+x ADVANTEST 08381 Optical Spectrum Analyzer ** 1991- 2-25 14:40:23
TRANS 1.101400um  -50.73dBm AVG: 1 RES: 5nm  HIGH SENS
0.0dB p ; : : : ! ; i

-50.048 5 : e ; ;
1.1750xm  115.00am/0  1.7500um
[ NORMALIZE}

C.6000mm -
{Fk. KORM [REF _NORM JLOSS [INERERMA [SAY REF [SAYV HEAS! | RUSNEER)
Figure 4 - 3 Example of TRANS NORMALIZE data -b
(LOG indication)
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®

®

«+ ADVANTEST 08381 Optical Spectrum Analyzer *»  1991- 2-25 14:40:31
TRANS 1.101400um  -50.73dBm AVG: 1 RES: Snm_ HIGH SENS
100.00% : : : : : : g : :

50.00%

L0.00%/ D~

0.00%

0.60000m ) 11750,m  115.0008/0  1.7500mm
LEVEL SCALE LIN [LEVEL SCALE]
{BB/L0G  [10dB/D S 12dB/D [1dB/D {0.5d8/D_ [0.2dB/D_ ]

Figure 4 — 3 Example of TRANS NORMALIZE data -c
{LINear indication)

SAV REF

This key is used to store displayed data in the reference memory.
SAV MEAS]

This key is used to store displayed data in the measurement data
memory 1.

FUNC MENU

When a key in. the FUNCTION section is pressed, the FUNC MENU key is
used to determine whether a softkey menu corresponding to that
function key is displayed or not. Display mode of the FUNCTION menu
is switched each time this key is pressed.

When a character of FUNC MENU is displayed inverted, the FUNCTION menu
display is set to ON, and if it is displayed normally, the FUNCTION

menu display is set to OFF.

When the FUNCTION menu display is set to OFF, no softkey menu
corresponding to any key in the FUNCTION section is displayed.
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4.5.4 SPECIAL WIDTH Key
When the SPECIAL WIDTH key is pressed, the softkey menu is displayed
as shown below. The center wavelength and duration width are

calculated and displayed on the upper right on the screen.

Description of the Softkey Menu

(SPEC WIDTH

Pk-XdB ENVELOPERMS (GAUSS) | PK RMS | parameter] FUNC MENU

*» ADVANTEST 08381 Optical Spectrum Analyzer **  1988- 9-22 09:51:45

SPEC 0.632800um_-22.34dBm “AVG: ¢ RES:@.imm ADAPTIVE
0.0dBm : : i ja0 . 0.832783;m
: dx ° 0.193nmm
- Pk No. 1
XdB: 3.048
YdB: 20.0d3
K: 1.000
~-40.0dBp
10 08B/ Db /J\
-30.0dBn ! : H : : ;
0.6230um 0.6330um 2.00nm/D 0.6430um
{ SPEC WIDTH]
[EESEEER[ENVELOPE |RMS | { [parameter [FUNC MENU

Figure 4 - 4 SPECIAL WIDTH Display

Description of Screen Display Data

@ 20 X.XXXX Indicates the center wavelength. '0' is displayed if
an error is generated during calculation.
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@ AX X.xX Indicates duration width. '0' is displayed if an error
is generated during calculation in the same way as the
center wavelength.

® PK No. xX Indicates the number of peak values (maximum value).
When two cursors are set, data in a division between two cursors is
analyzed. If no cursor is set or only one cursor is set, all displayed

data is analyzed.

Description of the Softkey Menu

The following calculation methods 1 to 3 are provided for the center
wavelength and duration width of this optical spectrum analyzer:

@ Pk-XdB (XdBR method)

The center of spectrum width at a point where attenuation from the
maximum spectrum peak value is XdB is assumed to be the center
wavelength. The spectrum width at a point where attenuation from the
cursor data is XdB is assumed to be duration width.

X dB

L

FAUASASIUIY

At the cross-point, dot resolution is insufficient generally. So, a
value between cross-points is calculated by interpolation.
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(2) ENVELOPE (Envelope method)

X dB

JUU

guT

Peak threshold

YdB

Draw a line through each peak larger than the peak threshold and
calculate the duration width using cross-points with a horizontal line
lower than the maximum peak value by XdB, assuming that a line is an
Then, the center of the duration width is assumed to be the
center wavelength.

envelope.

(3 RMS (RMS method)

The indicated average wavelength of the spectrum is calculated; it is

assumed to be the center wavelength.

The standard deviation from this

center wavelength is assumed to be the duration width.

The following expressions can be obtained where the spectrum value at

iis xi:
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1
Center wavelength (A o)== —— £ 2 i x i
Zxi
1
Duration width (44)= —_— B (Ai- A0)2xi
Lxi

@ Parameter

Parameter for duration width operation is set. When this key is
pressed, the softkev menu is displayed as shown below.

Softkey Menu Display

( parameter)

XdB YdB K prev menu

Description of the Softkey Menu

®-1 xdaB

This key is used to set the descending level difference X from the
peak which is used for XdB or envelope method.

To change setting, input a value using the numeric keys and press the
ENTER key. Initial wvalue of X is 3dB,

(®-2 yas

In the envelope method, peak count is not performed for a peak lower
than the mazximum peak value by YdB or more. This key is used to set a
value of Y. '

To change setting, enter values using the numeric keys and press the
ENTER key. Initial value of Y is 20dB,

@®-3 x
This key is used to set a coefficient multiplied by a calculated
duration width. Value to be set ranges from 0 to 100, 1Initial value
of K is 1.0.

@ -4 prev menu

This key is used to return the softkey menu to the previous display.
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4.5.5

ADVANCE Key

This key is used to perform high-level waveform analysis. When the
ADVANCE key is pressed, the softkey menu is displayed as shown below.
Then, press a softkey to specify processing.

Softkey Menu Display

€

@

©)

The

{ ADVANCE ]

SPECTRUM CURVE FIT | INPUT SYNC [FUNC MENU

SPECTRUM
This key is used to specify a normal spectrum analysis function.
CURVE FIT

This key is used to display the measured spectrum waveform provided
with curve-fitting of the specific functional waveform.

FUNC MENU

This key is used to determine whether the corresponding softkey menu
is displayed or not when a key in the FUNCTION section is pressed.
For details, see item 6 in Section 4.5.3.

following descriptions (:) and C) are displayed oniy when the (83811

Pre-selector is connected to (Q8381:

INPUT

The INPUT key switches the pre-selector input.

When this key appears in normal video, the optical signal is input to
08381 directly without passing though the pre-selector ocutput in the

*THROUGH" mode. When this key appears in reverse video, the optical

signal is input to Q8381 through the pre-selector spectrum analysis.

"Bach time this is pressed, the pre-selector input is switched on or

off.
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(® s¥Nc

The SYNC key synchronizes Q8381 with the pre-selector spectrum
analysis system. To use the pre-selector, this key must be pressed
for the synchronzation after the operation for wave length
determination is selected.

When this key is pressed, (8381 is automatically synchronized with the
pre-selector spectrum analysis system, and a beep occurs at the end of
the synchronization. (This key is ineffective if pressed during the
operation for determining the wave length.)

Note that this key appears in reverse video during the
synchronization, and returns to normal video at the end; this key is
ineffective if pressed during operation for determining the wave
length; also, this key interrupts the operation if pressed during the
synchronization .
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4.6 PLOT OUT Section

This section is used to output measurement data (plot output or

printer output) or to set a clock. It consists of the following three
keys:

(1) DEVICE: Specifies an output device or sets a clock.
(2) COPY : Starts data output.
(3) FEED : Feeds printing sheets.

4.6.1 DEVICE Rey

This key is used to specify an output device or set a clock. When the
DEVICE key is pressed, the softkey menu is displayed as shown below.

Softkey Menu Disgplay

( DEVICE]

PRINTER | PLOTTER CLOCK

Description of the Softkey Menu

(1) PRINTER

This key is used to select a built-in printer as an output device.
When a printer is selected, 'PRINTER' is displayed inverted. In
initial state, an output device is a printer.

(2) PLOTTER

This key is used to select a plotter as an output device. Digital
plotter that can be connected with this optical spectrum analyzer is

98XX series plotter manufactured by ADVANTEST or HP-GL specification
plotter manufactured by Hewlett Packard. When this key is pressed,

the softkey menu is displayed as shown below. Then, set the plotter
type, output data type, output size, and other conditions.

Softkey Menu Display

( PLOTTER)

TYPE:AT (TYPE:HPGL [DATA:ALY DATA:SIG [PAPER ADV |plot size jprev menu
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Description of the Softkey Menu

(2)-1 TYPE:AT

This key is used to set a plotter manufactured by ADVANTEST. (Initial
state)

(2)-2 TYPE:HPGL

This key is used to set HP-GL plotter manufactured by Hewlett Packard.

(2)-3 DATA:ALL

This key is used to graph all information (excluding the softkey menu)
displayed on the screen. (Initial state)

(2)-4 DATA:SIG

This key is set to graph only the waveform information displayed on
the screen.

(2)-5 PAPER ADV

This key is valid for a plotter provided with a paper feed function.
It is used to determine whether paper feeding is performed
automatically after graphing completes. Automatic paper feed function
is turned on/off for each pressing of this key. When the automatic
paper feed function is selected, 'PAPER ADV' is displayed inverted.

,(:)-6 plot size

This key is used to specify graph size (the number of graphs in one
sheet, specifications of width and length).

When this key is pressed, the softkey menu is displayed as shown
below. Then, press a softkey to specify size.

@ =7 prev menu

This key is used to return the softkey menu to the previous display.

Softkey Menu Display

(plot size ]

A4 (H1) H2 H4 V1 V2 V4 prev menuy
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Description of the Softkey Menu

(2)-6-1 a4 (H1)

This key is

used

{initial state}.

(2)-6-2 B2
This key is
(2)-6-3 H4
This key is
(2)-6-4 V1
This key is
(2)-6-5 V2
This key is
(2)-6-6 V4

This key is
lengthways.

used

used

used

used

used

(:)—6-7 prev menu

to

to

to

to

to

to

make

make

make

make

make

make

one graph on an A4-size sheet set sideways

two graphs on an Ad4-size sheet set sideways.

four graphs on an A4-size sheet set sideways.

one graph on an Ad-size sheet set lengthways.

two graphs on an Ad-size sheet set lengthways.

four graphs on an A4-size sheet set

This key is used to return the softkey menu to the previous displa?.

* Each graph position can be specified using the Eij} and keys
when multiple graphs are made. (Normally, graphs are made in the
preliminary determined order.)

Information of the next graph position is displayed on the softkey
menu. When a mode is changed, the graph position returns to the
initial position automatically.
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- Graph position and order in each mode

A4 (H1) A4 (H2)
Hil H21 H22
Ad (H4)
041 042
H43 Hd4
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A4 (V1) A4(V2)
V21
Vi1
V22
Ad(v4)
V41 Va2
V43 Va4

(3) crock

This optical spectrum analyzer incorpeorates a battery backup clock
function to display date and time data on the upper right of the
. screen.

This softkey is used to change date and time. When this key is
pressed, the softkey menu is displayed as shown below. Then, select
an item to be changed using the softkeys and change the details using

the EE and EH keys. Each set value is increased by the EE key

and decreased by the :} key.
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Softkey Menu Display

{ CLOCK )

YEAR MONTH | DAY HOUR MINUTE | ADJ SEC | prev menu

Description of the Softkey Menu

(3)-1 YEAR

This key is used to change the year.

(3)~2 MonTH
This key is used to change the month.
(3)-3 pay
This key is used to change the day.
(3)-4 HOUR
This key is psed to change the hour.
(3)-5 MINUTE
This key is used to change the minutes.
(3)-6 ADJ sEC
This key is used to adjust the seconds in units of thirty seconds.
When the clock indicates thirty to fifty-nine seconds, pressing this
key_resets the seconds to 0 and increments the minutes by 1.

(:)-7 prev menu

This key is used to return the softkey menu to the previous display.
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®

BUZZER

This key is used to control whether or not to sound the buzzer
depending on the condition. When this key is pressed, the softkey
menu is displayed as shown below.

Softkey Menu Display

( BUZZER )

BEEP WARNING prev menu

Description of the Softkey Menu

(4)-1 BEEP

This key is used to set whether or not to sound the buzzer when a
panel key is pressed.

If BEEP is displayed inverted, the buzzer sounds each time panel key
is pressed.,

2 WARNING

This key is used to whether or not to sound the buzzer when an invalid
measurement condition is set.

When WARNING is displayd inverted, a low sound buzzer is generated if
an invalid setting is made.

(:)*3 prev menu

4.6.2

4.6.3

This key is used to return the softkey menu to the previous display.

COPY Key

This key is used to start data output. When this key is pressed, data
output to the printer or plotter starts according tc the conditions
set by the DEVICE key. The LED lights during data output, The LED
goes off automatically when output completes. When this key is
pressed again, plotter output stops.

FEED Key

This key is used to perform paper feed. When a printer is selected as
an output device, pressing this key allows paper to be fed by approx.
Smm.
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4.7 GP-IB Section

This section is used to perform GP-IB address setting, switching to local
operation, and GP-IB status display.

It consists of the LOCAL/ADDRESS key and LEDs for four statuses.
4.7.1 LOCAL (ADDRESS) Key
This key works as the key to switch from the remote state to local
state while the REMOTE lamp lights. (Other keys on the panel are

enabled in the local state.)

This key works for setting a GP-IB address when the REMOTE lamp goes
off.

When this key is pressed, the softkey menu is displayed as shown below
and the current set value is displayed on the menu. Then, change the

setting using the softkeys.

Softkey Menu Display

{ GPIB]

HEADER ONLY ADR UP | ABR DOWN

How to Read Displayed Set Value

H-A-03
Address

A: Addressable
Q: Talk Only

-H: HEADER ON
_: HEADER OFF

Description of the Softkey Menu
(1) HEADER

This key is used to determine whether the header is added or not when
data is sent.
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The HEADER key is turned on/off each time this key is pressed. When
the HEADER key is turned on, 'HEADER' is displayed inverted.

ONLY
This key is used to switch talk only mode (effective for plotter
output only) and addressable mode (mode for receiving an address

specification from the external controller).

Switching between ONLY and ADDRESSABLE is done each time this key is
pressed. When the ONLY mode is selected, 'ONLY' is displayed inverted.

ADR UP, ADR DOWN

Addresses 0 to 30 can be set for this optical spectrum analyzer. The
ADR UP and ADR DOWN keys permit the address to be increased and
decreased. The key and key have the same functions as ADR
UP and ADR DOWN.

Status Lamps

The following four LED lamps show the GP-IB status:

SRQ lamp : Lights when a service request signal is sent.

TALK lamp : Lights during talker status where data can be sent.

LISTEN lamp:i Lights during listener status where data can be received.

REMOTE lamp: Lights when the eguipment is controlled externally.
Other panel keys are invalid when the REMOTE lamp lights.
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4.8 Qther Keys

The

INSTR PRESET key and CAL key are provided for initializing this

optical spectrum analyzer and calibrating the wavelength and level.

4.8.1

INSTR PRESET Key

This key is used to initialize the panel setting of this optical

spectrum analyzer. In the initial state, the FUNCTION section is set
as follows:

CENTER : 1.125um

SPAN ¢ FULL (1150nm)
REF LEVEL : 0dBm

LEVEL SCALE: 1048/D

AVG i 1

SWEEP MODE : NORMAL -
RESOLUTION : 2Znm

Data and panel setting stored in memory are not changed.

To change the initial state, press the keys in the order as shown
below.
SAVE

COee L]

ENTER

The above operation allows the current panel setting to be stored as
initialization.

To return the current setting to that initialized at the delivery of
this optical spectrum analyzer, press the keys in the order as shown
below.

3@ @ 1
CAL Key

This key is used to calibrate the wavelength or level of this optical
spectrum analyzer. Enter a signal whose wavelength or level is known
accurately, execute the measurement, and press the CAL key.

The softkey menu is displayed as shown below. Then, execute
calibration using the softkeys.

Softkey Menu Display

( CAL)

A LEVEL EXECUTE | CAL VALID
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Description of the Softkey Menu

@ a

Enter known wavelength data using numeric keys following this Key.
When the key is pressed, ' ' is displayed inverted, indicating that
a wavelength can be calibrated in this state. When this key is
pressed again, the wavelength calibration mode is cleared.

(@ LEVEL

Enter known level data using the numeric keys following this key.
When the LEVEL key is pressed, 'LEVEL' is displayed inverted,
indicating that a level can be calibrated in this state. When this
key is pressed again, the level calibration mode is cleared.

(3) EXECUTE

This key is used to execute calibration. Either selected wavelength
or level is calibrated. Or both are calibrated.

(@ caAL VaLID

This key is used to make calibrated data valid. In the valid state
('CAL VALID' is displayed inverted), a calibrated wavelength or level
is displayed.

When this ke& is pressed again, a calibrated value becomes invalid and
a wavelength or level is displayed according to the calibration data
at the delivery of this optical spectrum analyzer.

Example of calibrating the wavelength by entering a. 1.556um wavelength
CAL

® C2
ol 41 2 || nosese

% . '):1.556um’ is displayed above the softkey
menu.
C) EXECUTE : Executing the calibration
(:) CAL VALID : Calibrated data becomes valid.

* The following error message is displayed if calibrated data has
+9.9nm or more difference or +9.9dB or more difference after
execution of calibration.

"jllegal calibration source.l™
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5. FUNCTIONAL DESCRIPTION

This chapter lists softkey menus in Section 5.1 and describes the
Refer to both

functions and the softkey menus of the keys in Section 5.2.

sections as necessary.

Softkey Menu

(1) FUNCTION Section

CENTER
Ei:] N
SPAN
Ei:] N
REF LEVEL
Ei:] N
LEYEL SCALE
Ei:] N
AUTO
AVG

Ei:] N
AVG
[i:] N
SWEEP MODE
ﬁi:} N
RESOLUTION

-

PEAK CURSOR

SPAN | START | STOP A A —SWEER 4 A —SPAN | FULL

PEAK i CURSOR AUTO

5d8/D | 2dB/D | 1dB/D | 0.5dB/D | 0.2dB/D

FULL | 0.6 ~ 1.0} 0.9 ~1.75

ECORE) 2 5 10 20 50 100
RAPID | KORMAL: | ADAPTIVE | KIGH SENS

0. Inm 0.20m 0. 5nm 1. Onm 5. 0nm
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(2) CURSOR Section

= | NRIKG | AMODE | 2ND PEAK | POWER

(3) DATA Section

LABEL

] = = = DEL CHR { INS SP CLR LINE

(4} DISPLAY Section

CONTROL
] = | GRAPH CLR | S, IMPOSE | DUAL 30D GRED
SAVE
] => | SAV RER SAV MEASL SAV MEASZ SAV MEAS3 SAV PANEL
RECALL
] => | RCL REF RCL MEASY RCL MEAS2 | RCL MEAS3 RCL PANEL

NORMALIZE

] => | Pk. NORM | REF NORM | LOSS | TRANS | SAV REF SAV MEASI

SPECTRAL
WIDTH
= | PlkzaxABsE | RMS ENVELOPE arameter
] Ry ? P
XdB YdB K prev menu
ADYANCE
r~—1 = | SPECTRUM CURVE FIT
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PLOT OUT Section

DEVICE
— ERENEE%&}PLUTTER CLOCK
,ﬂi[,=== T —— 1
1
TYPE:HPGL| DiPAssAE= | DATA: SIG|PAPER ADV | plot size|prev menu
SKAEEEE | 02 B4 v1 y2 V4 prev menu
| ——
YEAR | MONTH | DAY | HOUR | MINUTE | ADJ SEC | prev menu
{6) GP-IB Section
LOCAL
(] | WEADER| ONLY | ADRUP | ADR DOWN
ADDRESS
{7) Other
CAL
— =] LEVEL EXECUTE | CAL VALID
5 -3 Nov 20/88
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5.2 Functions and Softkey Menus of Keys

Keys can be classified into three types according to what they do when
pressed: instantly perform function; display sofkey menu; and act as
input data terminator initiating operation according to the setting
conditions. The softkeys function is three different ways: instantly
perform function; select something; or display sub-menu. The knob is used
to set FUNCTIONs (CENTER, SPAN, REF LEVEL, etc.) and to move the cursor.
Because the cursor, if turned on, takes priority over the knob, turn off
the cursor before using the knob in the FUNCTION section.

5.2.1 FUNCTION Section

The FUNCTION section contains keys that are used to set the most basic
measuring conditions of the optical spectrum analyzer.
CENTER
S Sets center wavelength. Use the numeric keys, knob, arrow
keys, and softkeys. '

[Softkey Menu [Softkey Function]

Display]
Sets the peak level wavelength as the center
PEAK wavelength.
Sets the cursor wavelength as the center wavelength.
CURSOR When two cursors are being used, sets the wave in the
middle of the two cursors as the center wavelength.
SPAN

- Sets wavelength range span, start wavelength, and stop
[::] wavelength. Use the numeric keys, knob, arrow keys, and
softkeys.

[Softkey Menu [Softkey Function]

Display]
For setting the wavelength span.
SPAN g gth =P
For setting the start wavelength,
START
For setting the stop wavelength.
STOP
Sets the portion sandwiched by the two cursors to
4 2 —SHEEP partial sweep mode.
Sets the portion sandwiched by the two cursors as a
A4 A —SPAN span.
Sets the maximum span {1.15um between 0.6um and 1.75um)
FULL :
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REF LEVEL

= Sets the input sensitivity to match the input signals. Use
the numeric keys, knob, arrow keys, and softkeys.

[Softkey Menu

Display] [Softkey Function]

DEAK Sets the input sensitivity to match the input signals.

Sets the cursor position level to REF LEVEL. When two
CURSOR cursors are being used, the portion sandwiched by the

‘ two cursors is set as the FULL level.

Selects the mode that optimizes REF LEVEL to match the
input signals.

AUTO

LEVEL SCALE

= Sets the level axis scale. Use the numeric keys, knob, arrow
keys, and softkeys.

(Softkey Menu [Softkey Function]

Display]

LIN/LOS Switches between linear and log.
10dR/D Sets 10d4dB/DIV scale.

5dB/D Sets 5dB/DIV scale.

2d8/D Sets 2dB/DIV scale.

1dB/D Sets 14B/DIV scale.

0. 5dB/D Sets 0.5dB/DIV scale.

0.2dB/D Sets 0.2dB/DIV scale.

AUTO

= Automatically optimizes wavelength, level, and other
conditions to match the input signals.

[Softkey Menu [Softkey Function]

Display]
Sets the optimum condition found in the entire
FULL wavelength range.
Sets the optimum condition found in the 0.6um to 1.0um
0.6 ~ 1.0 range.
Sets the optimum condition found in the 0.%um to
0.9 ~ L75 1.75Uum range.
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AVG

[i:] Sets the number of averaging processing. Use the numeric

keys, knob, arrow keys, and softkeys.

K
[Softkey Menu - {Softkey Function]

Display]
1(OFF) Sets the number of averaging processing tc 1(OFF).
9 Sets the number of averaging processing to 2.
5 Sets the number of averaging processing to 5.
10 Sets the number of averaging processing to 10.
90 Sets Fhe number of averaging processing to 20.
50 Sets the number of averaging processing to 50.
100 Sets the number of averaging processing to 100.
SWEEP MODE
Ei:] Sets the sweep mode. (Select the mode that best matches the
measuring signal level and measuring time.)

[Softkey Menu [Softkey Function]

Display] -
RAPID Selects RAPID (high-speed measuring).
NORMAL Selects NORMAL (that accurately measures up to -50dBm).
ADAPTIVE Selects ADAPTIVE (that accurately measures low level).
HIGH SENS i:izifs HIGH SENS (that accurately measures high

Nov 20/88
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[

Sets wavelength resolution,

arrow keys, and softkeys.

0. 1nm

0. 2nm

0. 5nm

1.0nm

2. Onn

. 5. 0nm

5.2.2 CURSOR Section

Sets

Sets

Sets

Sets

Sets

Sets

resolution
resolution
resclution
rescolution
resoiution

resclution

at

at

at

at

at

at

0.1nm

0.2nm

0.5nm

1.0nm

2.0nm

5.0nm

Use the numeric keys, knob,

The CURSOR section contains keys that are used to control the cursor
for analyzing measured data.

ORA0FF

g

Turns the cursor display on or off.
following softkey menu is displayed.
display format using the softkey.

[Softkey Menu
Display]

NORMAL

AMODE

2ND PEAK

POWER
rt o ,
- urns
Az Turns
CJ
L1

Turns

CJ
L2 Turns

cJ

When it is on, the
Select the cursor data

[Softkey Function]

Mode that displays wavelength and level of the cursor
position.
Mode that displays wavelength difference and level
difference of the cursor position.
Mode that displays wavelength difference, level
difference between the peak and the second peak.
Mode that displays the level power between two

wavelength cursors.

the wavelength cursor 1 on or
the wavelenath cursor 2 on or
the level cursor 1 on or off.

the level cursor 2 on or off.

off.

off.

* The A1, A2, L1 or L2 cursor can be moved only when its

LED is

lit,

associating
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5.2.3 DATA Section

The DATA section contains numeric keys and arrow keys that are used to

reset conditions and label keys that are used to enter comments.

LABEL

) Resets labels (comments). Use the numeric keys, knob, arrow
keys, and softkeys.

[Softkey Menu [Softkey Function}

Display]

Moves the cursor to the left within the label data

= range.

o Moves the cursor to the right within the label data
range.
beletes the character under the curseor if the cursor

DEL CHR is within the label data range.
Inserts a space at the cursor, shifting the character
INP SP under the cursor to the right, if the cursor is within
the label data range.
CLR LINE Deletes all phe label data. )

Also use the following keys to reset labels.

Knob Moves the cursor to the right or left within the
character menu.

Arrow keys Moves the cursor up or down within the character menu.

BACK SPACE Deletes the character to the left of the cursor, if the
E::] cursor is within the label data range.

Enters the character under the cursor within the
ENTER character menu to the label data cursor position.

DISPLAY Section

The DISPLAY section contains keys that are used to set display
formats, analyze measurements, and control data memory.

CONTROL

] Sets display modes. Use softkeys.

5 - 8 Nov 20/88



Q8381
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

5.2 Functions and Softkey Menus of Keys

So
{Softkey Menu [Softkey Function]

Display]
GRAPH CLR Clears the waveform data on the screen.
S. IMPOSE Turns the super impose mode display on or off.
DUAL Turns the dual screen display mode on or off.
3 Sets ON/OFF and display conditions of the
three-dimensional display mode.
30 ON/OFF Controls ON/OFF in the three-dimensional display mode.
Increases the display angle by 1 step (159),
IKC ANGLE - (Maximum : +759)

Decreases the display angle by 1 step (159).
DEC ANGLE (Maximum : =759)

CSR NEXT Moves the cursor to the next measured data.
DELETE Deletes the preceding measured data.
more Displays the next soft key menu.

Clears all preceding three-dimensional display data
from memory.

Increases the number of displayable data by 1.
{(Maximum : 16)

DEC N Decreases the number of displayable data by 1.
(Minimun z 1)

Sets whether sweep operation should stop or not when

CLEAR

INC N

N LOCK measurement of the maixmum number of displayable data.
is completed.
ROLL | controls ON/OFF in ROLL display mode.
RECALL Recalls and displays preceding three-dimensional data.
prev menu Returns the soft key menu to the previous menu.
prev menu Returns the soft key menu to the previous menu.
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[Softkey Menn

Display] (Cont'd) [Softkey Function]

GRID Turns the grid inside the data display frame on or off.
SAVE
E::]' Saves the measurements, panel setting in the internal

memory. Use sofkeys and numeric keys.

-- [Softkey Menu [Softkey Function]

~Display]
SAV REF Saves data in the reference memory.
SAV MEAS1 Saves data in the data memory 1.
SAV MEAS? Saves data in‘the data memory 2.
SAV MEAS3 Saves ﬁata in the data memory 3.
SAV PANEL Saves panel setting conditions in the memory 1 to 9.
Immediately after pressing this key, press one of the

numeric keys (1 to 9) and then the ENTER key.
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RECALL

cJ

[Softkey Menu

Display]

RCL REF

RCL MEAS1

RCL MEAS2

RCL MEAS3

RCL PANEL

BeENRRARE

3

[Softkey Menu

Display]

Pk. NORM

REF NORM

LOSS

TRANS

SAV REF

FUNC MENU .

Recalls the measurements, panel settings saved in the
internal memory. Use softkeys and numeric keys.

[softkey Function]

Recalls data saved in the reference memory.

Recalls data saved in tﬁe data memory 1.

Recalls data saved in the data memory 2.

Recalls data saved in the data memory 3.

Recalls panel setting conditions saved in the memory 1

to 9. Immediately after pressing this key, press one
of the numeric keys (1 to 9) and then the ENTER key.

Normalizes the measurements to the reference memory or
the maximum spectrum value in the memory and displays the
result.

[Softkey Function]

Normalizes the measurements to the maximum spectrum
value and displays the result. ,

Executes the measurement memory 1 and reference memory
data operation and displays the result.

Executes LOSS characteristic (N=REF/MEAS) operation.
Executes transparent characteristic (N=MEAS/REF)
operation.

Saves data in the reference memory.

Determines whether to change the softkey menu or not,
when one of the FUNCTION section keys is pressed.
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5.2 Functions and Softkey Menus of Keys

SPECTRAL WIDTH Calculates the pulse duration in one of the three
C] methods, and displays the result.

Softkey Me
[ Y i {Softkey Function]

Display]
Pk —XdB Calculates the pulse duration in XdB method and
* displays the result.
RMS Calculates the pulse duration in RMS method and
displays the result.
ENVELOPE Calculates the pulse duration in ENVELOPE method and
displays the result.
] Sets the parameter necessary to calculate the pulse
paraneter duration,
XdB Sets X, the difference between the peak and the
descending level,
YdB Sets Y, the peak count threshould level.
K Sets K, thé coefficient to the calculated pulse
duration. -
prev menu Goes back to the menu before the softkey menu.
FUNC MENU Determines whether to change the softkey menu or not,
_ when one of the FUNCTION section keys are pressed.
ADYANCE

Use this key to analyze high level waveforms.

CJ

[Softkey Menu [Softkey Function]

Display]
Specifies the ordinary spectrum analysis function.
SPECTRUM :
Curve fits the measured spectrum waveform with the
CURVE FIT specified functional waveform and displays the result.
- Determines whether to change the softkey menu or not,
FUNC MENU when one of the FUNCTION section keys are pressed.

5.2.5 PLOT QUT Section

The PLOT OUT section contains keys that are used to output measured
data and set clocks (calendars).

DEVICE

C3

Specifies the output device or sets clocks.
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[Softkey Menu

{Softkey Function]

Display]
PRINTER Selects the bulltfln printer as an output device.
Selects the GP-IB plotter as an output device.
PLOTTER P P
Selects the Advantest plotter as a plotter.
TYPE: AT P P
Selects the HP-GL plotter as a plotter.
TYPE: HPGL P P
Plots all the information displayed on the CRT.
DATA: ALL pray
. Plots only the waveform information displayed on
Turns automatic paper advance function on or off.
PAPER ADV
) Specifies graph sizes. (Number of graphs per
plot size page, vertical/horizontal layout)
|
Plots one horizontal layout graph on an
A4 (B1) A4-size sheet.
L9 Plots two horizontal layout graphs on an
ﬂ2 A4-size sheet.
Plots four horizontal layout graphs on a
H4 -t Ad4-size sheet.
Plots one vertical layout graph on an
V1 Ad-size sheet.
Plots two vertical layout graphs on an
V2 Ad-size sheet.
Plots four vertical layout graphs on an
V4 A4-size sheet.
Goes back to the menu before the scftkey
prev menu menu.
Goes back to the menu before the scftkey menu.
prev menu
Sets clocks {calendars). Select the item to he
cLocK. reset with the softkey and reset with the arrow
keys.

{continued on next page)
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5.2.6

- YEAR Resets the year.
- MONTH Resets the month.
B DAY Resets the day.
—>
- HOUR Resets the hour,
- MINUTE Resets the minutes.
- ADJ SEC Resets the seconds.
) prev menu Goes back to the menu before the softkey
menu., ,

coPY

EJ

FEED

.

Starts outputting data.

Feeds printer paper.

GP-1IBR Section

The GP-1B section contains keys that are used to set GP-IB addresses
and switch to local operatioen. ’

LOCAL
O Sets GP-IB addresses, when the REMOTE lamp is lit:; switches
to local operation, when the REMOTE lamp is not lit.
ADDRESS

k
[Softkey Menu [Softkey Functionl

bisplay]

Sets whether to add the header or not to the output

HEADER data.
Switches between the talk only mode ({effective at

ONLY plotter ocutput) and addressable mode (in which address
settings from the external controller are accepted).
Increases address.

ADR 1P
Decreases address.

ADR DOWN :
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5.2.7 Other

CAL

Calibrates
C

[Softkey Menu

Display]
i For
LEVEL For
EXECUTE For
CAL VALID For

wavelength or level.

{Softkey Function]

inputting wavelength calibration data.
inputting level calibration data.
executing calibration.

making the calibrated data effective.

5 - 15% Jun 28/89
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6.

GP-IB INTERFACE

This chapter describes command names (programming names of the keys)., data
arrangements, and reference programs.

General

Equipped with the GP-IB interface, the Q8381 optical spectrum analyzer can
be remotely controlled by a general-purpose interface bus (GP-IB) that
conforms to IEEE Standard 488-1378.

Functions of the GP-IB interface are as follows:

(M)

®
®

{2)

(3)

-Setting

Has the same function as the manual panel
setting (including label setting).

Panel Setting

Data Send Mode Setting: Sets various data send formats and read
commands, turns the header on or off, and
selects delimiters,

Reading
Reads the panel setting state.

Reads the following data: Cursor data, wavelength data, and level
data.

Service Reguest

This function is enabled when a setting error or operation end is
detected. It also masks specific service request factors.

The GP-IB is an interface system that can connect measuring equipment,
controllers, and peripheral devices by simple cabling (bus line).

The GP-IB is ont only more flexible and easier to use than the
conventional interface systems, but it also electrically, mechanically
and functionally compatible with products manufactured by other
companies. A single bus cable can configure all types of automatic
measuring systems from basic to high-end.

In the GP-IB system, addresses of the devices on the other end of the
bus cables must be set in advance. Each system component acts as one
or more of the following: c¢ontroller, talker, listener. During
system operations only one talker can send data on the bus cable but
multiple listeners receive the data.
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The controller sets addresses of the listener and talker, transmits
data from the talker to the listener, and also switches itself from
the talker to the listener, and vice versa.

Eight bit-parallel and byte-serial data lines are used to
synchronously and bi-directionally transfer data between devices.
Both high-speed and low-speed devices can be connected to the GP-IB
system because of the synchronous feature.

Data (messages) includes measurement data, measuring conditions
(programs), and commands, all represented in ASCII code.

In addition to the eight data lines mentioned earlier, the GP-IB has
three handshake lines for controlling synchronous data transmissions
between devices and five control lines for contrclling data flow on
the bus.

- Handshake lines handle the following signals:

-

Indicates whether the data is valid or

not.

NRFD (Not Ready For Data): Indicates whether it is ready to
transmit data.

NDAC (Not Data Accepted) : Indicates whether data reception has

completed or not.

DAV (Data valid)

— Control lires handle the following signals:
ATN (Attention) Indicates whether the data line signal is an

address, command, or other.

IFC {(Interface Clear): Clears the interface.

EOI (End of Identify): Used at the end of data transfer.

SRQ (Service Reguest): Used by a device to request the controller
service.

REN (Remote Enable) : Used when remote controlling a remote
programmable device.

LT3
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6.1 General

Eight data lines

Three handshake lines

16 GP-1IB

Five control lines-———\\
R 7

1FC, ATN, SRQ,
REN, EGI
DAV, RFD, NDAC

buses - e
] pId 1~8
, J éj 'l l = Z

Inter face Interface Interface Interface
Control

(talk,' ’ (?alk, (Talk) {(Listen)
listen): listen)

Device A Device B Device C Device D

Figure 6 - 1 GP-IB Outline
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6.2 Specifications

6.2.1 GP-IB Specifications

Standard
Code used

Logic level

Driver

Signal line end

IEEE488-1978
ASCII (Packed format:

Logical 0 (high}) is +2
Logical 1 (low) is +0,

Open collector

binary code}

.4V or more.
4V or less.

16 bus lines are terminated as shown in Figure 6-2.

+o¥

gr 3k
|
A

_<l_ Driver

-5.2mA

Bus line
6.2k —n——{> Receiver
Figure 6 - 2 Signal Line End
Driver :+ Three-state
"low" output voltage: +0.4V or less, 48mA
*high" output voltage: +2.4V or more,
Receiver : +0.6V or less: low

Bus cable'length:

Address setting

Connector

+2,0V or more: high

The total bus cable length should not exceed 20m
and should be shorter than 2m x {the number of
devices connected to the bus).

31 talk/listen addresses can be set by the LOCAL
ADDRESS switches on the front panel.

24-pin GP-IB connector

57-20240-D35A (or the equivalent manufactured by

anphenocl Co., Ltd.)
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Signal name ;é?
GND LOGIC | 24
GND  (ATN) | 23
GND  (SRQ) | 22
GND  (IFC) | 21
GND  (NDAC) | 20
GND  (NRFD) | 19
GND  (DAV) | 18

REN 17
D108 16
D107 15
D108 14
D105 13

24-pin GP-IB Connector

X

EEIE!EEEE]@@E]
R RENEREEEE

/
7
AN

IE

N4

Eé? Signal name
12 | SHIELD
11 ATN
10 SRA

9 IFC
8 NDAC
7 NRFD
6 DAV
5] ECI
4 DI04
3 Dio3
2 proz
1 D101

Figure 6 - 3 GP-IB Connector Pin Arrangement

Nov 20/88



Q8381
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

6.2 Specifications

6.2.2 Interface

Table 6-1

Functions

lists GP-IB interface functions.

Table 6 -~ 1 Interface Functions

Code

Function and explanaticn

SH1

Source handshake function

AH1

Acceptor handshake function

T5

Basic talker, serial polling, talker-only*,
listener-specified talker cancellation functions

L4

Basic listener, talker-specified listener
cancellation functions

SRi

Service request function

RL1

Remote function

PPO

Parallel polling function, not provided.

DC1

Device clear function, provided.

DT1

Device trigger function, provided.

co

Controller function, not provided.

E2

Thtee state bus driver is used.

* The talker~only function is effective against the plotter.
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6.3 Handling GP-I1B
6.3.1 Connecting System Components

The GP-IB system, which consists of a number of devices, must be set
up with the following points in mind.

{1} Before connecting, check for the ready state and functions of each
system component according to the main unit, controller, and
peripheral instruction manuals.

{2) The length of connection cables to measuring equipment or bus cables
to controllers must be as short as possible. Each bus cable length
must be within the specified range. The total bus cable length should
not exceed 20m and should be shorter than 2m x (the number of devices
connected to the bus). ADVANTEST standard bus cables are as follows:

- Table 6 - 2 Standard Bus Cables (Option)

Length Name
0.5m 408JE-1P5

1m 408JE-101
) 2m 4083JE-102
4m 408JE-104

(3) When connecting bus cables, do not link up three or more connectors
together. Fasten the connectors tightly with screws.

The bus cable connector is of the piggyback type; each connector has
both male and female connectors so that two piggyback connectors can
be linked.

(4) Check the power supply, grounding, and setting conditions of the
system components before turning on the power.

Be sure to turn on the power of all the system components. Otherwise,
the system operation is not assured.

6.3.2 Program Code {Listener Format)
This section shows the program codes used by the external controller
when setting the main unit conditions. Each program code consists of

three alphabetic letters, that represent the function, and numbers,
that set the value.
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- Basic program code format

XXX dddd

Numbers

- One number (code)

- Integer

- Real number

6.3 Handling GP-IB

Code that represents the function (three letters)

To enter the condition setting, and "?" to the function code.
(After "xxx?" is sent, the main unit is set as a talker to enter the

data.})
marked o.

This setting is effective only if the setting READ column is

* Both capitals and small letters are acceptable as function codes and

units.

- FUNCTION (1/2)

Item Prograp cooe Contents Setting
| Function | Setting READ
CENTER CENTER CEN Number Unit OUM: um o
+ unit NM: nm
PEAK PKC - peak to center x
CURSOR cuc - cursor to center X
SPAN SPAN SPA Number Unit UM: um le
+ unit NM: nm
NMD: nm/DIV
START STA Number Unit UM: um Q
+ unit NM: nm
STOP STO Number Unit UM: um o
+ unit NM: nm
AA —» SWEEP PSW 0, 1 0: OFF o
i: ON
AXN — sPAN LSP - X
FULL FSP - FULL SPA&N X
6 - Nov 20/88
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- FUNCTICN (2/2)
Program cod .
Item : = Contents Setting
Function | Setting READ
REF REF LEVEL REF Number Unit DBM: dBm o
LEVEL + unit MW: W
UW: uW
NW: nW
PEAK PKL - peak to ref level X
CURSCR CUL - cursor to ref level bd
AUTO RAU 0, 0: OFF e}
s ON
LEVEL LIN/LOG LIN 0, 1 0: OFF (LOG) o
SCALE 1t ON (LIN)
LEVEL SCALE LEV 0 to 5 0: 10&B/D O
i 1: 5dB/D
2: 2dB/D
3: 1dB/D
4: 0.5dB/D
5 0.2d4B/D
AUTO AUT 0 to 3 0: OFF (5TOP) x
1:+ FULL SPAN
2: 0.6 to 1.0um
3: 0.9 to 1.75um
AVG AVG 1 to Integer o
1024
SWEEP MODE SWE 0 to 3 0: RAPID Q
1: NORMAL '
+ ADAPTIVE
: HIGH SENS
RESOLUTION RES 0 to 5 G: 0O.1nm o]
1: 0.2nm
2: 0.5nm
: 1.0nm
4: 2.0nm
: 5.01nm
6 - 9 Nov 20/88
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- CURSCR
Program code .
Item 2 . Contents Setting
Function | Setting READ
CURSOR ON/QFF CUR 0, 1 0: CURSOR QOFF o]
1: CURSOR ON
Al ON/OFF XAC 0, 1 0: X1 OFF ]
1: X1 ON
SET X1 XAS Number Unit UM: um
+ unit NM: nm
A2 ON/OFF XBC 0, 1 0: X2 OFF 1: X2 ON o]
SET X2 XBS Number Unit UM: um
+ unit NM: nm
L1 ON/OFF YAC 0, 1 0: Y1 OFF t: ¥1 ON o
SET ¥1 YAS Number .} Unit DBM: dBm
+ unit MW: W
UW: uwWw
NW: nW
Lz ON /OFF YBC 0, 1 : Y2 OFF 1;: Y2 ON o
SET ¥2 YBS Number Unit DBM: dBm
+ unit MW: mW
UN: W
NWw: nW
CURSCR DATA CuD Q0 to 3 0: NORMAL o]
1: AMODE
2: ZND PEAK
3: POWER
- LABEL
d .
Item -rogren oot Contents Setting
Function | Setting READ
LABEL LAB* See * o
below.
6 —~ 10 Nov 20/88
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* Set the LAB code

LAB # ——#

[

in the following format.

Up to 48 characters
Terminator character

{any character)

- MEASURE
Program code Setting
Ttem Function |Setting Contents READ
MEASURE MEA 0, 1, 2 0: STOP o
1: SINGLE
2: REPEAT
- DISPLAY (1 of 2)
Program code ,
Setting
Ttem Function |Setting Contents READ
CONTROL | GRAPH CLR GCL —_—
SUPER IMPOSE SIM g, 1 0: OFF o
1: ON
DUAL DUA 0, 1 0: OFF (o]
1: ON
GRID GRI 0, 1 0: OFF o
t: ON
3D THM 0, 1 0: OQFF (o]
1: ON
3D ANGLE TAN -75 to +75 |-75° to +759:display angle o
(15 step)
3D CUESOR NO| TCN 1 to 16 1 to 16 : data number o
3D DELETE TDL —_ X
3b CLEAR VTCL —_— X
3D MAX NO TMX 1 to 16 1 to 16 : maximum number of o
displayable data
3D N LOCK TNL 0, 1 0: ©N-LOCK OFF o
1: N-LOCK ON
3D ROLL TRO 0, 1 0: ROLL OFF o
1: ROLL ON
6 - 11 Jan 26/90
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- DISPLAY (2 of 2}

Program code .
Setting
Ttem Function| Setting Contents READ
3D RECALL TRC —_ X
SAVE SAVE DATA SAV 0 to 3 REF X
MEAS?
MEAS2
MEAS3
‘SAVE PANEL SvVp 1 to 9 PANEL 1-9 X
RECALL | RECALL DATA RCL 0 te 3 REF b4
' MEAS1
MEAS2
MEAS3
RECALL PANEL RCP 1 to 9 PANEL 1-9 X
NORMAL- | PEAK NORM. PNR 0, 1 OFF o
IZE ON
REF NORM. RNR 0, 1 QFF o
ON
LOSS LOS 0, 1 OFF (o)
ON
TRANS TRA 0, 1 OFF 0
ON
SPECTRAY| SPEC. WIDTH SPW 0, 1t OFF o
WIDTH ON
WIDTH TYPE WTY 0, 1, 2 PK-XdB o}
RMS
ENVELOPE
¥dB para. WPX Number o
YdB para. WPY Number o
K para. WPK Number o]
ADVANCE | SPECTRUM SPE 0, 1 Q: OFF (o]
1: ON
CURVE FIT CFT 0, 1 0: OFF o
i: ON
INPUT PIS 0, 1 0: THROOGH
1: PRESELECTOR
SYNC S¥YN 0, 1 {: SYNCHRONIZE STOPS
SYNCHRONIZE STARTS
6 - Jan 26/90
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- PLOT OUT
Program code .
Setting
Ttem Function | Setting Contents READ
DEVICE DEVICE TYPE DEV 0, 1 0: PRINTER o)
1: PLOTTER
PLOTTER TYPE PTY 0, 1. 0: ADVANTEST o}
1: HPGL
PLOT DATA PDT 0, 1 0: ALL o}
1: SIGNAL only
PAPER ADV. PPA 0, 1 0: OFF o
1: ON
PLOT SIZE PSZ 0 to 5 0: A4 (H1) o
1: H2
2: H4
3:
4: V2
5: V4
BUZZER (BEEP) BUZ a, 1 t: OFF o
1: ON
WARNING WAR 0, 1 0: OQOFF o
: ON
COPY & corY COP - Starts outputting to the X
FEED printer or plotter.
FEED FEE - Feeds paper approximately X
Smm.
CLQOCK CLO* See * Sets date and time. o
below.

Set the CLO code in the following format:

CLO #YY-MM-DD,hh-mm-ss #

L

4

=

DD:

Year (2-digit numbe
Month (01 to 12)
Day {01 to 31)

6 - 13

r)

Terminator character ("#" or "1"}

bh:
Tom ;
'85:

hour (00 to 23)
minutes (00 to 59}
seconds (00 to 59)
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- CODE FOR OTHER KEYS

P
Item rosran oot Contents Setting
Function | Setting READ
INSTR PRESET IPR - Resets to preset initial x
measuring conditions.
CAL A CLM Number Unit UM: wum X
+ unit NM: nm
LEVEL CLV Number Unit DBM: dBm X
MW: mW
+ unit UW: uW
CAL CAL 1 to 3 1: Calibrates b4
2: Calibrates level 4
3: Calibrates 2 and level
VALID CVA g, 1 0; Make calibrated data wvalid
1: Make calibrated data in-
valid
- DATA OUTPUT CONTRCL, etc. (1 of 2)
Program code .
Item = Contents Setting
Function | Setting READ
Controls SRQ signal SRQ 0, 1 0: Mode in which SRQ is not ©
sent.
i: Mode in which SRQ is
sent.
Masks status bytes MSK 0 to 255|8ets 1 to the bit of the o
status byte to be masked.
(Initial wvalue is 0.}
Example: To mask bit 0 and
bit 1
"MSK3"
Clears status bytes CSB - X
Controls header data HED 0, 1 0: HEADER OFF o
outputs 1: HEADER ON
Specifies block DEL 0, 1, 2 [0: CR, LF (EDI) o
delimiters 1: LF
2: (EOI)
Specifies string SDL 0, 1, 2 [0: ',' (comma) o
delimiters s ' ' (space)
2: CR’ LF
6 - 14 Jan 26/90
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- DATA OUTPUT CONTRCL, etc. (2 of 2)
Program d .
Item o8 cose Content ‘ Setting
Function |Setting s READ
Specifies data output FMT 0 to 2 0: ASCII o
formats {effective for| 1: BINARY (16 bit)
sweep data output) 2: BINARY {64 bit floating)
Switches to data ovs 0,1 0: upper (upper screen) o
output screen 1: lower (lower screen)
{(Effective at dual-screen
display)
Requests peak search OPK - %
data output
Requests waveform data OSD 0,1 0: Outputs y-axis data by
output 1+ Outputs x—axis data
Reguests cursor data oCD - Data to be output differs X
output - - depending on the type of
curseor read modes,
Requests half width OswW - Qutputs calculated half width X
data output data
Reguests curve fit OCF - b4
Three—-dimensional OTD 1 to 161 to 16 : data number %
display data output
Starts sweeping E - Used to start sweeping that if =x
identical to the "MEA 1" code
function.
Resets to initial c - Resets to the same conditions X
conditions as when the power is turned
on.,

6 -
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6.3.3 Talker Format

{1} Sweep Data

(1) AsCII Format

Block 1

" Data 1 S| Dbata 2 SD] + » ¢ « o« » Data N BD

SD:

BD:

"Mantissa Exponent
Header data data
“E+00”: dBm, dB, ¥
“E-03": oW
"E-06": uW, #m
"E-09”: nW, nm
| (polarity + decimal point + 5-digit number)
Wavelength : +4. 4d4d4d4d
Level +d, dddd
+dd, ddad
*ddd. dd
Four characters (Not output when the header is
turned coff.)
Header Data type
LMUM Wavelength [um]
LVLG Log scale level data [dBm]
LVLI Linear scale level data
LVRU Relative value level data
LVPC ¢ level data
String delimiter (one of the following: ",", ".", CR, LF)

Specify with the program code "SDLn".
Block delimiter (cne of the following : CR, LF (EOI}, LF (EQI))
Specify with the program code "DELn".
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(2) Binary Format

Block 1

I

Data 1 Data 2 I Data N | (EOI)

“— Outputs in one of the three formats depending on how the format
specification code "FMTn" is set.

-~ "FMT1" ... 16 bits (integer)

Outputs X-axis data in the 0 to 500 range and Y-axis data in the 0
to 2048 range, assuming that every CRT data is a linear scale.

2048

500
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- "PMT2" ... 64 bits ({floating point)

Qutputs data in the following floating point format.

63 62 52 51 48 47 32 31 16 15 0

? . 4r
Decimal point (i. ) L— Mantissa 52 bits

Exponent 11 bits
(bias 1023)

— Mantissa symbol

Numbers are represented in the following expression.

-1 {Mantissa symbol} % 2 {(Exponent - 1023) x 1. + Mantissa

6 - 18 Nov 20/88
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{2) Peak Search Data

A SD level

BD

—_ —

L— |Header Mantissa datalExponent data

is turned off.)

"E+00”:
*E-03”:
"E-08":
"BE-00%:

+4d.

[a Py a My = Ty ah

Header Data type
LMPK Peak wavelength
LVPK Peak level

6 - 19

dBw, dB, %

L—{polarity + decimal point + 5-digit number)
Wavelength:
Level

Four characters (Not output when the header
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{3) Cursor Data

Cursor data is output in one of the four formats depending on how the
cursor read format specification code "CUDn" is set.

(1) "Ccup0" ... NORMAL

1 §D | level 1 SD - A2 SD | level 2 SD L1 SD L2 8D
Mantissa . Exponent
Header | data data

*E+00": dBm, dB, %
“E-03": oW
"E-06": u¥W, pza
*E-09”: nW, nam

L (polarity + decimal point + 5-digit number)
Wavelength : +d. dddd
Level : *d, dddd
tdd. ddd
+ddd. d4dd

Four characters (Not output when the header is
turned off.)

Header Data type

LMXA X cursor 1 wavelength (A1)
LVXA X cursor 1 level (level 1)
LMXB X cursor 2 wavelength (42)
LVXB X cursor 2 level (level 2)
LVYA Y curscor 1 level (L1)

LVYB Y cursor 2 level (L2)

SD: String delimiter (one of the following: ",", " ", CR, LF})

Specify with the program code "SDLn"“,
BD: Block delimiter {one of the following : CR, LF (EOI), LF (EOI))
Specify with the program code "DELn".

*1 "+0.0000E+00" data is not cutput if the corresponding cursor is off.

*2 Same format is used for the mantissa and the exponent.
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(@ "cup1® ... AMODE

Al SD| level 1 | SD 44 SD| 4level sD L1 SB 4L BD

Header data: Four characters (Not ocutput if the header is turned off.)

Header Data type

LMXA X cursor 1 wavelength (A1)

Lvxa X cursor 1 level (level 1)

LMDX Wavelength difference
between X cursor 1 and 2 (Ad)

LVDX Level difference between
X cursor 1 and 2 (Alevel)

LVYA Y cursor 1 level (L1)

LVYB Level difference between
Y cursor 1t and 2 (AL)

(3@ r"cup2" ... 28D PEAK

A1 SD| level 1 { SD 4 A SD| Alevel 8D

Header data: Four characters (Not output if the header is turned off.)

Header Data type

LMPK Peak wavelength (A1)

LVPK Peak level (level 1)

LMDP Wavelength difference between
peak and 2nd peak (AR}

LVDP Level difference between peak
and 2nd peak (Alevel)
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6.3 Handling GP-1B

(&) "cup3" ... POWER

Al S A2 3D ZL BB

Header data: Four characters (Not output if the header is turned off.)

Header Data type
LMXaA X cursor 1 wavelength (A41)
LMXB X cursor 2 wavelength (42)
LVPW ‘Sum of levels between

X cursor 1 and 2 (IL)
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(4) Half Width Data

The half width data is output in the following format for all three
calculation methods.

| Center op | Half op | Number

qavelength width of peaks BD

l 4-digit
Header number

—1

Mantissa Exponent
data data

Header

| L "E-067: um
' "E-097: nm
I
L__(polarity + decimal.point + 5-digit number)

Wavelength : +d. ddd d
Half width: +dd, dd d

Four characters (Not output when the header is
turned off.)

Header Data type

LMCN Center wavelength

LMHW Half width

NOSP Number of peaks

SD: String delimiter (one of the following: ",", " ", CR, LF)
Specify with the program code "SDLn".

BD: Block delimiter (one of the following : CR, LF (EOI}, LF (EOTI})
Specify with the program code "DELn".
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(5) Setting Conditions

Current setting conditions can be entered by substituting "?" for the
setting data, if the program code is enabled READ setting. The basic
output format of setting conditions are as follows.

Header

Data

BD

T - Integer (1-digit)

RAU, LIN, LEV, SWE, RES, CUR, XAC, XBC, YAC, YBC
CUD, SIM, DUA, GRI, PKR, RNR, LOS, TRA, SPW, WTY
SPE, CFT, BEV, PTY, PDT, PPA, PSZ, SRQ, MSK, HED
DEL, SDL, FUT, OVS, MEA, BUZ, WAR, P1S, CVA
TDM, TNL, TRO

- Integer (2-digit)
TAN, TCN, TMX

~ Integer (é-digit)
AVG

- Mantissa data + exponent data

"E+00": dBm, 4B, %
"E~03": mW

"E-06": uW, um
"E-Q9": nW, nmm

——(polarity + decimal point +
5~digit number)
Wavelength: +d. dddd
Level : d., dddd

+dd. ddd

+ddd. dad

CEN, SPA, STA, STO, REF
XAS, XBS, YAS, YBS, WPX, WPY, WPK

- Qthers

LAB: 1 to 52 characters
CLO: YY-MM-DD, hh-mm—ss

- Equivalent to the program code setting
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6.3 Handling GP-IB

6.3.4 Service Request

b7 b6 bb

The main unit, if in "SRQ1" mode, requests the controller service from
the various operating states. After requesting a service, it sends
status bytes to the controller executing serial polling. (Status
bytes are also sent in "SRQ0" mcde.} Status byte bits can be masked
by the program code "MSKnnn". (All bits are cleared by turnig the
power on or by the program code "CSB".)

b4 b3 b2 bl b0

0

X X X X X

- T

TTTTL
b0: sweep end

Indicates that there is sweep data to be output.
Set to "1" at the end of sweeping. Reset to "0" at
the beginning of sweeping or at the end of sweep
data output. -

———Dbl: syntax error

Set to "1" when the program code contains a
grammatical or setting error. Resets to "0" when
the next program code is set.

b2: c¢alculation end

Set to "1" at the end of half width calculation or
curve fit calculation. Reset to "0" at the
beginning of sweeping or at the end of sweep data
ocutput.

b3: copy end

Set to "1" at the end of printer or plotter
output. Reset to "0" at the beginning of sweeping
or when "COP" is received.

b4: sync end

Bit 4 is set to "1" at the end of the
synchronization with 08381 during the use of the
083811 pre—selector. Reset to "0" when the next
program code is set.

bé: RQS .
Indicates that the service is being requested. Set
to "1" when one of the b0 to b3, b7 bits is set.
Reset to "0" when all b0 to b3, b7 bits are reset.

b7: self-test error
Sets to "1" when an error is detected during
powering up self~test.
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6.3.5 Device Trigger Function
The "“GET" (Group Execute Trigger) command performs sweep & measure
once in the same manner as when the program code "MEA1" or "E" is
received. '

6.3.6 Device Clear Function
The "SDC" (Selected Device Clear) command or the "DCL" (Device Clear)
command resets to initial conditions at powering up in the same manner

as when the program code "C" is received.

Initial conditions are as follows:

Measuring condition (FUNCTION section):
s previous state
- Status byte : cleared
- SRQ signal transmission : T"SRQO" mode (in whichh SRQ signals are
not sent.)

- Cursor : all the cursors are off.
~ Block delimiter "DELO"

String delimiter "sSDLO"
- Status byte mask "MSKO" (no mask)
- Normalizatiori, half width: off
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6.3 Handling GP-~-IB

6.3.7 Programming Examples

(N

The following are programming examples using the HP's 9000 series 300.
(In these examples, the main unit GP-IB address is set to “7".)

Programming Example 1

Setting center wavelength, span, and reading peak wavelength, level

HP-9000 Series 300

10 B e T3P Pt R 3 T3 Tt T T2 T
20 ! @8381 Optical Spectrum Analyzer
30 ! == sample program ] ==
40 ! (set center,span etc and read
50 ! peak lambda, level )
60 DR LR P TR R LR R R PR IE IR TEEE
70 !
80 INTEGER Spa
20 REAL Peak_lambda, Peak level.
100 1!
110 Spa=T07 I define Q8381 GP-1B address (7T)
120 ON INTR 7 GOSUB Srg ! define SRQ interrupt routine
130 CLEAR Spa I initialize Q8381
140  QUTPUT Spa;”CEN 1.35um” ! "CENTER' set to 1,55um
150 OHTPUT Spa;°SPA 20nm” ! "SPAN" set to 20nm
160 OUTPUT Spa;”REF (QdBm™ ! "REF LEVEL' set to (dBm
170 OUTPUT Spa;”RES 0~ ! 'RESOLUTION' set to code-0(0. lam)
180  OQBTPUT Spa;”"MSK 254° ! enable 'sweep end’ bit
190  OUTPUT Spa;"SRA 1”7 1 enable SRQ signal
200 OUTPUT Spa;"MEA 1° I start sweep measure
210  Sweep_end=0 ! clear measure end flag
220  ENABLE INTR 7:2 1 enable SRQ interrupt
230 IF Sweep end=0 THEN 230 ! wait measurement end
240  OUTPUT Spa;"0PK” ! request peak data output
250  ENTER Spa;Peak lambda, Peak level | read peak lambda, level
260  STOP - -
270 ! : :
280 Srg:$=SPOLL{Spa) ! read status byte of Q8331
290 Sweep end=1 ! set sweep end flag
300  RETURN
310 1
320 END
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6.3 Handling GP-IB

- Explanation of Programming Example 1

HP-9000 Series 300

Line No. Explanation
10 to 70 Notes
80 to 90 Variable definitions
110 Sets Q8381 GP-IB address (7) to variables
120 Defines interrupt processing routine caused by SR} signals
130 Sets to initial state at powering up
140 Sets the center wavelength to 1.55um
150 Sets the span to 20nm
160 Sets the reference level to 0dBm
170 Sets resolution to O.inm
180 Makes the status byte sweep-end (b0) bit effective
190 Sets to mode in which SRQ signals are sent
200 Starts single sweep and measure
210 Clears the flag which indicates the end of sweeping
220 Permits the SRQ signals to generate an interrupt
230 Waits for the end of sweeping
240 Requests peak data output
250 Reads peak wavelength and peak level data into variables
280 <interrupt processing routine’
Executes serial polling and reads status bytes.
290 Sets a flag to indicate the end of sweeping
300 Returns to the main routine
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6.3 Handling GP~IB

{2) Programming Example 2
Setting measuring conditions, and reading spectrum data (ASCII format)

HP-9000 Series 300

10 I T e T T el e
20 ! 08381 Gptical Spectrum Analyzer

30 ! == sample program 2 ==

40 ! (set-up measurement condition

50 ! and read spectrum data)

60 D R KRR KRR EEE R R IR R KRR A ERR KR
70 !

80 INTEGER Spa

80 REAL Level{1:501)

100 !

110 Spa=T707

120 ON INTR 7 GOSUB srq
130 CLEAR Spa

140  OQUTPUT Spa;*STA 800nm”
150  OUTPUT Spa;"STO 900nm”
160 OUTPUT Spa;”REF 0. lmW”

| define Q08381 G5P-IBaddress (7)

! define SRQ interrupt routine

! initialize 08381 .

! "START lambda’ set to 800nm

t "STOP lambda' set to 90Q0nm

! "REF LEVEL" set to 0. lmW (select LINEAR)
170 QUTPUT Spa;”RES 3 ! "RESOLUTION' set to code-3(l.0nm)
180  OUTPUT Spa;"SWE 1° ] " SKEEP MODE' set to code~1(NORMAL)
190  OUTPUT Spa;”AVG 10~ I "AVERAGE® set to 10
200  OUTPUT Spa;”MSK 254" ! enable 'sweep end’ bit only
210  OUTPUT Spa;”SRQ 1° ! enable SRQ signal
220  OUTPUT Spa;”MEA 1”7 ! start sweep measure
230  Sweep_end={ ! clear measure end flag
240 ENABLE INTR 7;2 ! enable SRQ interrupt
250 IF Sweep end=() THEN 250 ! wait measurement end
260  OUTPUT Spa;“FMT 0, HED 0~ ! select ASCII format and header OFF
270  OUTOUT Spa;”0SDg” ! request sweep data output(level)
280  ENTER Spa;Level (x) I read level data
290  !sxxx spectrum data transaction write here =xxx

300 sT0P

310 1! ‘

320 Srq:S=SPOLL{Spa) ! read status byte of Q8381
330  Sweep_end=1 ! sct sweep end flag

‘340 RETURN

350 1

360 END
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6.3 Handling GP-IB

- Explanation of Programming Example 2

HP-9000 Series 300

Line No. Explanation
10 to 70 Notes
80 to 90 Variable definitions
110 Sets Q8381 GP-IB address (7) to variables
120 Defines interrupt processing routine caused by SRQ signals
130 Sets the initial state at powering up
140 Sets the start wavelength to 800nm
150 Sets the stop wavelength to 200nm
160 Sets the reference level to 0.1m#W (mW unit setting
automatically turns on the LINEAR scale)
170 Sets resolution to 1nm
180 Sets the sweep mode to normal
190 Sets the number of averaging to ten
200 Makes the status byte swéep-end (b0} bit effective
210 Sets to mode in which SRQ signals are sent.
220 starts single sweep and measure
230 Clears the flag which indicates the end of sweeping
240 Permits the SRQ signals to generate an interrupt
250 Waits for the end of sweeping
260 Sets the data output format in ASCII and turns off the header
270 Requests sweep data output (level data)
280 Enters level data into array variables at once
290 (Usually, data processing program is written after this line
number. )
320 {interrupt processing routine>
Executes serial polling and reads status bytes.
330 Sets a flag to indicate the end of sweeping
340 Returns to the main routine
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(3) Programming Example 2

Setting measuring conditions and reading spectrum data (binary format)
High-speed transfer

HP-9000 Series 300

10 IR LRI L LR LT LE LT LRI RER L LR LS
20 ! 08381 Optical Spectrum Analyzer

30 ! == sample program 3 ==

49 ! (set-up measurement condition

50 ! and read spectrum data with

80 } g4bit floating format)

70 [ EYTTET TP T IS LR T e 33 o3 o2 2222322222232 2 0
80 ! :

90  INTEGER Spa
100 REAL Spectrum{1:501) BUFFER
1

110 ! :
120  Spa=T707 ' ! define Q8381 GP~IB address (7)
130 ON INTR 7 GOSUB Srgq ! define SRQ interrupt routine
140 CLEAR $Spa 1 initialize Q8381

150 1

160 QUTPUT Spa;”CEN 1, 3um”
170  OUTPUT Spa;"SPA 10am”
180 OQUTPUT Spa;”REF -~10dBm”
190 OUTPUT Spa;~RES 07

200  OUTPUT Spa;”SWE 2~

210  OUTPUT Spa;”MSK 2547
220  QUTPUT Spa;”SRQ 17

230 TRIGGER Spa

240  Sweep_end=(

250  ENABLE INTR 7:2

260 IR Sweep_end=0 THEN 260
270  OUTPUT Spa;”FMT 27

I " CENTER® set to 1, 3um

1 ' SPAN’ set to 1Cna

1 *REF LEVEL' set to -10dBm

! *RESOLUTION set to code-0(0. lam)

I "SWEEP MODE' set to code-2(ADAPTIVE)
1 epable 'sweep end” bit oaly

! enable SRA signal

1 start sweep measure

1 clear measure end flag

! enable SRQ interrupt

! wait measurement end

! select H4bit floating format

1

280 block delimitter (EOI)

290 DUTPUT Spa;”0SD0° I request sweep data output (level)
300 ASSIGN @Buf TO BUFFER Spectrum(x) 1 assign path-name for variable
310  ASSIGN @Spa TO Spa ! assign path-name for Q3381

320  TRANSFER @Spa TO @Buf;WAIT 1 08381 level data xfer to Spectrum(s)
330 lxex spectrum data transaction write here xxx

340 STOP

350 1 '

360 Srq:S=SPOLL (Spa) 1 read statys byte of Q8381
370 Sweep_end=1 | set. sweep end flag

380  RETURN

390 1

400 END
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6.3 Handling GP-1IB

- Explanation of Programming Example 3

HP-9000 Series 300

Line No. Explanation
10 to 80 Notes

90 Defines Q8381 GP-IB address variables

100 Defines spectrum data storage variables as "BUFFER"

120 Sets (8381 GP-IB address (7) to variables

130 Defines interrupt processing routine caused by SRQ signals

140 Sets to same initial state as at powering up

160 Measuring condition setting
center wavelength ... 1.3um

170 span ... 10nm

180 reference level ,.. -10dBm

190 resclution ... O0.1nm

200 sweep mode ... "ADAPTIVE"

210 Makes the status byte sweep-end (b0) bit effective

220 Sets to mode in which SRQ signals are sent

230 Starts single sweep and measure

240 Clears the flag that indicates the end of sweeping

250 Permits the SRQ signals to generate an interrupt

260 Waits for the end of sweeping

270 Sets data output format to binary (64 bit floating point)
{Block delimiter is always at EOI when binary format is in
use.)

290 Requests peak data output

300 to 310 Defines I/O route name in the data read array variables and

08381 and enables buffer transfer mode

320 Starts buffer transfer and waits for it to end

330 (Usually, data processing program is written after this line
number.}

360 {interrupt processing routine>
Executes serial polling and reads status bytes.

370 Sets a flag to indicates the end of sweeping

380 Returns to the main routine
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(4) Programming Example 4

Setting measuring conditions, and reading peak, half width

calculation, data

HP-9000 Series 300

370

410

I***3#**#*!**********3***#*****#***#3***3#

| Q8381 Optical Spectrum Analyzer
{ == sample program 4 ==

! (set-up measurement coadition

! and calcutate spectral width

! , 2ND peak)

!**#******2!***********#***2*#2***3*******

!

INTEGER Spa

REAL §_width, L_center, N_sp
REAL Lml, Lv1, D _1m, D 1v

1 .

Spa=707

ON INTR 7 GOSUB Srg

CLEAR Spa

!

QUTPUT Spa;"CEN 1. 3un”
OUTPUT Spa;”SPA 10nm”
OUTPUT Spa;”REF -10dBm~
CUTPUT Spa;”"RES 07
QUTPUT Spa;”SWE 2 7
OUTPUT Spa;”MSK 254~
OUTPUT Spa;”SRA 1
TRIGGER Spa”
Sweep_end=0"

ENABLE INTR T7;2

IF Sweep end=( THEN 270
OUTPHT Spa;”chD 2,CUR 17
QBTPUT Spa;”0CD”

ENTER Spa;lml,Lv1,D_1m, D 1v
QUTPUT Spa;”WTY 0, WPY 3~
DUTPUT Spa;”"SPW 1”°
OUTPUT Spa;”08W”

!
!
l
!
!
!
!
!
!
!
!
!
!
!
!
!
!

ENTER Spa;L_center,§ width, N_sp

sTop

i .
Srq:5=SPOLL (Spa)
Sweep_end=]
RETURN

!

END

define 08381 GP-IB address (7)
define SRQ interrupt routine
tnitialize Q8381

"CENTER' set to 1. 3um
"SPAN’ set to 10nm
'REF LEVEL® set to -10dBm
"RESOLUTION" set to code-0{(. l1nm)
" SWEEP MCDE' set to code-2(ADAPTIVE)
enable 'sweep end’
enable SRQ signal
start sweep measuyre
clear measure end flag
enable SRQ interrupt
wait measurement end
select 2ND peak and cursor ON(calculate)
request cursor data output
read lambdai, levell, d-lambda, d-level
width type-(0(Pk-XdB), ¥=3dB
width ON{execute width calculation)
request width data output
P read center,width, no of peak

read status byte of 3331
set sweep end flag
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6.3 Handling GP-IB

- Explanation of Programming Example 4

HP-9000 Series 300

Line No. Explanation
10 to 80 Notes
90 to 110 Variable definitions
130 Sets Q8381 GP-IB address (7) to variables
140 Defines interrupt processing routine caused by SRQ signals
150 Sets to same initial state as at powering up
170 Measuring conditien setting (Same as programming example 3)
180 center wavelength ... 1.3um
190 span ... 10nm -
200 reference level ... -10d4Bm
210 resolution ... 0.1nm
220 sweep mode ... "ADAPTIVE"
230 Makes the status byte sweep-end (b0} bit effective
Sets to mode in which SRQ signals are sent.
240 Starts single sweep and measure
250 Clears the flag that indicates the end of sweeping
260 Permits the SRQ signals to generate an interrupt
270 Waits for the end of sweeping
280 Sets the cursor data display mode to "2nd PEAK"™ and turns the
cursor on {then executes 2nd PEAK calculation)
290 Requests cursor data output
300 Reads cursor data
(A1, levell, A&, Alevel)
310 Sets half width calculation method to 0 (Pk-XdB) and sets
parameter XdB to 3dB
320 Executes half width calculation
330 Requests half width data output
340 Reads center wavelength, half width, number of peaks
370 <interrupt processing routine>
Executes serial polling and reads status bytes.
380 Sets a flag to indicate the end of sweeping
390 Returns to the main routine
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7.1 Introduction

Q83811 OPTICAL PRESELECTOR

This section describes the operation procedure of the 083811 optical

preselector, which is usefull for measuring the side mode ratio of DFB-LD,
for example.

08382 is composed of Q8381 and Q83811 preselector.

Introduction

Q83811 is an optional optical preselctor which improves the dynamic range
of spectrum analysis when it is used with the Q8381 optical spectrum
analyzer. Using 083811, a dynamic range of more than 5048 {(level
difference) at +0.5nm away from a peak wavelength and more than 60dB at
+1.0nm can be obtained.

Figure 7-1 shows the block diagram of the whole system when 08381 and
Q83811 are connected.

- N
: Processor | (
| | =/
Optical 5 II
1qput1 f onochromator-control/
Signa ll’ ———————/neasurenent unit
5 Motor driving| JPower i i N
cireuit supply| © ! |Motor driving Power
]:[ © ¢ |circuit suplly
Spectroscope 3 E II
{monochromat or) : E_9Spectroscope
Bt [(monochromator)
Q83811 im e aneseamamam s aradtia s imm e
08381

Figure 7 - 1 Block Diagram of the Analyzer System
‘ Consisting of Q8381 and 083811
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7.2 Front and Rear Panels

7.2 Front and Rear Panels

This section describes the functions of the front and rear panels of
Q83811.

(1)

Front Panel

C) POWER Lamp

©)

This lamp lightens up when the power is turned on.
INPUT Connector

This is the input connector for optical signals. The cable for
inputting optical signals to be measured is connected with this
connector.

QUTPUT Connector

This is the output connector for optical signals. Optical signals
selected by the preselector or input optical 51gnals as they are
output from this terminal.

This connector and the input connector of Q8381 are connected by the
fiber cable included in the package.

ELTTILY] costm CFTCAL PRSSGLECTOR

T

Figure 7 - 2 . Front Panel
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7.2 Front and Rear Panels

(2) Rear Panel
C) AC INPUT Connector

This is the connector for power supply. This connector and the AC OUT
connector of Q8381 are connected by the power supply cable included in
the package.

C) CONTROL Conncetor

This is the connector for inputting or outputting signals for
controlling this preselector. This connector and the PRESELECTOR
connector of (8381 are connected by the interface cable included in
the package.

[ &l
. e .
-l

Figure 7 = 3 Rear Panel
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7.3 Cable Connection

7.3 Cable Connection

Figure 7-4 shows the connection of Q8381 and 083811. The two eguipments
are connected by the three cables included in the package of Q83811.

(a) The INPUT connector of Q8381 and the OUTPUT connector of 083811 are
connected by the fiber cable (GI fiber cable: 30cm).

28381

GI fiber cable: 30cm

f

083811 &

Signal to be measured

(b) The power supply cable (3-pin} and the interface cable (25-pin) are
connected to the rear panel of 083811,

=" ot—o

Interface
cable o=
' — Power supply
3 cable
[ e 1
O

Figure 7 - 4 Connection of (8381 and Q83811

Note

Before connecting or disconnecting the power supply cable or the
interface cable to or from the rear panel, make sure that the power of
08381 is turned off.
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7.4 Operation

7.4 Operation

This optical preselector is controlled by 08381, and therefore its
operation is done using panel keys of 8381,

To operate the preselector, press the ADVANCE key. Then the following
softkey menu is displayed. ' '

Softkey menu

{ ADVANCE )

SPECTRUM CURVE FIT | INPUT | SYNC [PREV MENU

7.4.1 Input Mcde Switching

This preselector has an optical switch so that it can output, without
reconnecting the fiber cable, either input signals processed by the
preselector (PRESELECTOR) or those bypassing the preselector
(THROUGH). This switching can be done by INPUT key is pressed, the
input mode is switched between "THROUGH" and "PRESELCTOR". The mode
is "THROUGH" if "INPUT" is displayed in the ordinary way, and
"PRESELECTOR" if it is displayed with its color being inverted.

. 2
IRPUT o Spectro-—
C%—————————Q\&*__ scope
P
P2
CUTPUT i o

L Side 1: THROUGH
1

Side 2: PRESELECTOR

Figure 7 = 5 Circuit for Input Mode Switching
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7.4 Operation

7.4.2 Synchronization with Q8381

(1)

(2)

(3)

(4)

The wavelength range of this preselector for measurement is 0.6um to
1.75um. Since the stray light level (the dynamic range) in the

vicinity of a peak is lowered (increased) by monochromizing the input
signal first with the preselector and then with 08381, Q08381 and the

driving system of the diffraction grating of the preselctor must be
synchronized.

To synchronize the two instruments, the SYNC key in the above softkey

menu is used. ({One synchronization operation synchronizes the
instruments in a range of 50nm.)

The following is the synchronization procedure:

Set the conditions for measurement, such as the wavelength range and
the level of measurement according to the optical signal to be
measured, '

Set the input mode of the preselector for "THROUGH", and perform a
measurement to make sure that peaks to be masured are located within
the range of the central wavelength +50mm. (The levels of the peaks
must be more than -30dBm.)

Press the SYNC Key to activate synchronization. (During activation,
the color of the word "SYNC" is inverted, and returns to normal with a
buzzer when activation is done.)

If measurement is being performed, pressing the SYNC key cannot
activate synchronization. Press the key after stopping the
measurement operation. Activation operation can be stopped by
pressing the SYNC key again.

* Activation operation takes 30 to 90 seconds.

To cobtain a spectrum through the preselector, select the PRESELECTOR
mode by pressing the INPUT key, and then perform measurement.

* Synchronization must be reactivated if the wavelength to be measured
is largely changed (more than 20nm).
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7.5 Notes for Operation

7.5 Notes for Operation
(1) Setting of the Resolving Power

If the preselctor is used, changing the resolving power does not
change the width of peaks, but changes the width of their shoulders.

=
L;_ This width is changed by
changing the resolving
power.
{a} Resolving power: (b) Resolving power: Low
High

Figure 7 - 6 Spectrum Change due to a Change in
the Resolving Power
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8. Performance

8. PERFORMANCE

{08381)
Wavelength | Measurement |0.6 to 1.75um
range
Resolution 0.1, 0.2, 0.5, 1.0, 2.0, 5.0nm
Accuracy +1.0nm (10 to 40°c)
+0.5nm (23°C)
Sweep range | 0.1 to 115nm/DIV or O
Level Measuring -80 to +104Bm (1.1 to 1.6 um +23°C)
range -70 to +104Bm (0.7 to 1.6um)
-60 to +10dBm (0.6 to 1,75um)
Accuracy *1 [+1.5d4B (1.31, 1.55um resolution 0.2 to 5 nm)
Polarization| 0.5dB__ '
dependence P-p
Linearity +1.04B/40dB
*2 { +0.54B/104B )
Scale 8.2, 9.5, 1.0, 2.9, 5.0, 10.04B/DIV or linear
Dynamic 40dB/+1nm
range *3 | 504B/+5nm
Processing | Sweep time Up to 1 second (SPAN up to 50nm, RAPID mode, LOG
function *4 | display)
Up to 4 seconds (SPAN up to 500nm, RAPID mode, LOG
display)
Up to 8 seconds (SPAN up to 1.15um, RAPID mode, LOG
display)
Memory Three screens (battery backup)
function
Display Bisect (overexposure, upper/lower-half)
Cursor function
Calculation | Automatic optimum measuring condition setting
Half width measuring
Peak search
Peak center
Averaging
Normalization
Input/ Input FC model
output connector

Data output

GP-1IB interface loaded
Direct plotter output *5
Built-in printer (printing speed 8 seconds or less)

Others

Pre-selector control (option)
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{Q8381)
General Operating Temperature +10 to.+40°C, relative humidity 85% or
specifi- environment |less (No condensation)
cations
Storage Pemperature -20 to +60°C, relative humidity 90% or
environment |less (No condensation) .

Power source

90 to 250VAC, 48 to 66Hz, 180VA or less

Dimensions

Approximately 424(W) x 221(H) x 450(D)mm

Weight

29kg or less

(08382 (combination of Q8381 with 083811))

Wavelength | Measurement (0.6 to 1.75um
range
Sweep range |50nm max. (range for one synchronization)
Level Dynamic 504B/+0.5nm
range *6 |604B/+1.0nm
Insertion Up to 154B (0.9um to l.6um, preselector used)
loss *7 |Up to 204B (0.8um to 1.65um, preselector used)
Up to 84B (l.lum to l.6um, THROUGH mode)
Up to 12dB (0.8um to 1l.65um, THROUGH mode)
Operation Synchro-~ automatic (by pressing a key)
nization of
analyzer and
preselector
Input mode Can be controlled externally (switching mechanism
switching built in)
{THROUGH/
PRESELECTOR)
Sweep time Up to 2.5sec (SPAN up to 50nm, RAPID mode, LOG
*8 (display)
General Input/output| FC model
specifi- connector
cations .
(083811 Power sogrce Supplied from Q8381
preselector| Control Controlled at Q8381
Dimensions Approximately 424(W) x 132(H) x 450(D)mm
Weight 19kg or less

Note 1: Dynamic range, insersion loss, and sweep range are guaranteed at
temperature of 15°C to 30°c.

Note 2: Specifications other than the ones given above, level accuracy
and polarization dependence are the same as those of Q8381.

Per formance
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*]1:

*2.

*3;

*4:

*5

bl -H

Measured at wavelengths 1310nm and 1550nm (reSOIV1ng power: 0.2 to
5nm), -30dBm input including the polarization dependence,
temperature of +23°c.
-10dBm standard,
Measured at wavelengths 1152nm and 1523nm (resolving power: 0.1lnm)
using the SM fiber cable.
Range of measurement: More than -30dBm.
Number of averaging : 1
Connectable plotters: R9833, TR9832 (ADVANTEST)
7475A, 7440, 7470A (HP)
Measured at wavelengths 633nm, 1152nm and 1523nm {(resolving powver:
0.1lnm}.
GI-50/125um fiber cables used for input/output.
Range of measurement: More than -30dBm.
Number of averaging : 1
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A.1 Optical Terms

APPENDIX
A.1 Optical Terms
Automatic Power-Control (APC)

Application of electric power so as to make light output constant. When a
laser diode is driven by a constant-current source, its light output
decreases or its oscillation stops with increase in temperature, and its
light output increases with decrease in temperature. When the temperature
decreases, the light output may exceed the maximum rating. An APC circuit
is designed to receive the monitor light of the laser diode at a photo dicde
and to feed it back to the driving circuit in order to protect the laser
diode and to obtain a stable light output at the same time.

Avalanche Photodiode

A light-sensitive element which is often used in optical-fiber cable
communications. When a high reverse bias voltage (100 to 200 V) is applied
to the p~n junction of semiconductors, carriers are generated one after
another as they move slightly, and the current increasingly accelerates by
the avalanche effect. This diode uses this avalanche effect.

Back-Scattered Light

When light travels through an optical fiber, Rayleigh scattering occurs at
all points along the fiber. This scattering occurs 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 light which returns to

the incident end in the wave guldlng 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 illustrates the increase
of transmission loss in time domain. When converting this dispersion
phenomenon into that in the frequency domain, it is determined that the
transmission loss in the high-frequency range increases. These transmission
characteristics in the frequency domain are called the baseband transmission
characteristics. It 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

laser diode, an angle between a junction and a horizontal direction is 4,
and an angle between a junction and a vertical direction is ¢ .
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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.

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 gquartz glass or plastic. The cladding has a refractive indix which is
about 1% lower than that of the core so as to confine the light in the core
with stability.
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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 layer}.

Coherence
1. The relationship with respect to time between two or more waves.

2. wWhen the wavelength, phase, and wave front of light coincide completely,
such light is said to have coherence. There are two kinds of coherence;
temporal coherence and spatial coherence. Temporal coherence is the
uniformity of wavelength and the continuity of phase. Spatial coherence
means the ability to focus the light to a point by the use of a lens.

As typically expressed by laser light, light having coherence and a
specific phase relationship with the same wavelength is called the
coherent light.
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Coherent

Light is an electromagnetic wave having a very short wavelength. Visible

light, however, is greatly different from the electromagnetic waves used in
radic and TV broadcasting. That is, the electromagnetic waves for radio and
TV broadcasting are waves having completely coinciding in frequency, phase,
and wave front, while, light from an electric lamp, for example, has no such

completely coinciding frequency, phase, and wave front. Therefore, it can
be regarded as a kind of noise. Light having completely coinciding
frequency, phase, and wave front is called coherent light. The light from a
laser diode used in optical communication is not completely ccherent but
highly coherent light. [OPE]

Core

The central part of an optical fiber, which is surrounded by cladding. The
light travels through the core. It is made of gquartz and its refractive
indix 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;
nulti-mode fiber of about 50 to 100 m in diameter and single~mode fiber of
about 10 m in diameter. 1In addition, optical fiber is classified into a

GI type and an SI type according to the difference in the distribution of
the refractive index of the core.

Core and Cladding

The center and the surrounding part of an optical fiber are called a core
and cladding respectively. Since the refractive index of the cladding is
lower than that of the core, light directed into the core travels through
the core in a confined state by repeating the total reflection at the
boundary surface between the core and the cladding. Generally, the
diameters of the core and the clad are expressed by the form of 50/125 pm.

This expression means that the core diameter is 50 ym and the cladding
diameter is 125 pym. As described above, the center of the optical fiber is
called the core, and the surrounding part with a slightly lower refractive
index is called the cladding. Because of this structure, the light is
confined in the core and travels through the core by repeating the total
reflection at the boundary surface between the core and the cladding.

CW Light

Light with constant intensity and without modulation. It is also called
DC light. '

Dark Current

The output current of a light-sensitive element without incident light.
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birect Modulation

The use of a modulated signal as a driving current to turn on a light
source. When a photo modulator is used for this purpose, such a method is

called external modulation. [OPE]
Directivity

Cases when the light output or the light receiving
the specific direction.

Double Heterojunction

A heterocjunction means a junction between crystals
composition. In the case of double heterojunction
cladding layers having wide energy gaps are placed
activated layer to confine the carrier in order to

sensitivity is greater in

having a different atomic
used in a laser diode,

on both sides of an
increase the density of

the minority carrier. It is used to form an optical waveguiding path.

Emission Peak Wavelength

A wavelength at which the energy density of a luminescent spectrum of light

emitting elements becomes maximum.

Symbeol: Ap

LD

2
o

Light output
Light output

e o i o — En-—

REAE

Ap Wavelength Ap Wavelength
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Excess Noise Factor

The coefficient of the shot noise multipled in an avalanche photodiode. It
is defined as F = M%,

The shot noise current iN increases with fluctuations in the multiplication
process, according to the following equation:

<iN?> = 2qiPoM?tXB
M: multiplication factor
B: signal bandwidth
X: excess noise index
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.
Por 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, light 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 light 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 4B) occcurs.

Fundamental Mode

An electromagnetic distribution of the Oth order. It is also called a
single transverse mode.
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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 light through the peripheral part travels faster, so
that the light propagation time becomes constant regardless 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}.

Infrared Rays
Light having a wavelength which is longer than that of visible light.
Near infrared rays
Middle infrared rays

Far infrared rays
Microwave

0.78 to 3 um in wavelength
3 to 30 um in wavelength
30 ym to ' mm in wavelength
Over 1 mm in wavelength

Laser

Solid lasers, gas lasers, liguid 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
modulation, 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 laser is LD.

Laser Diode

oOne of the semiconductor light emitting elements. Laser is the abbreviation
of light amplification by stimulated emission of radiation. That is, the
laser diode is an oscillator which emits light according to this principle.
The laser diode has various merits such as a high light output, capability
of high speed direct modulation, high connection efficiency to optical
fibers, and so on. In the past, however, the LED had been principally used
because of its light emission stability. Recently, the problem of laser
emission stability has been solved. Therefore, the laser diode is now used
as the light emission source for high speed, long distance communications.

Leak Light
When an optical fiber is bent or when pressure is applied to an optical

fiber, the path of the light propagating through a core is bent and can be
seen externally. This light is called leak light.
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Light Sensor

In optical fiber communication, a photo diode (PD} utilizing the
photovoltaic effect or the photoconductive effect is used. There are two
kinds of PDs; p-n junction type and a pin type. A PD which uses the
avalanche effect by applying a reverse bias voltage to the p-n junction is
called an avalanche photodiode (APD}. Measuring instruments principally use
these light sensors. A thermopile, utilizing the thermosensitive effect, is
used as the detector in a standard power meter, because its sensitivity is
constant regardless of the wavelength,

Light-Emitting Diode

One type of semiconductor light-emitting element. It uses light which is
emitted by re-combination of the carrier injected at the p-n junction of
semiconductors, similar to a laser diode. The LED differs from a laset
diode in that its light is emitted naturally. (In the case of the laser
diode, the light is emitted by induction.) The features of the LED include
long life and stability, moderated price, and excellent linearity. However,
the LED has such disadvantages as low incident power for optical fiber and
the impossibility of high-speed modulation. Therefore, the LED is a
suitable light emitting element for a system handling small capacities for
over relatively short distances, analog systems, and so on.

Long Wavelength Region

Of the wavelength of light used in optical fiber communications, in this
region the wavelength is in the range 1.0 to 1.5 uym. This long wavelength

region is used for long-distance communications because of its low
transmission loss.

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 mode is called a longitudinal
mode interval. When the number of modes is one, it is called a single
longitudinal mode.
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Luminous Flux

Luminous flux is expressed in units of 1m (lumen) by the equation given
below.

780

F=K’“g3so

v(i)d

Km : Maximum luminous efficacy, 680 m/W
V(z): Relative spectral luminous efficacy (the value which is determined by
the International Commission on Illumination (CIE})

1.00004 for the yellow-green spectrum { A= 555 nm)
P(A): Spectral distribution

Luminous Intensity

Luminous intensity is expressed in {Cd) candella by the equation given below.

L 4F
1-—dw

F: Luminous flux
w: Solid angle

The radiant intenéity is the luminous intensity in the energy unit.

Monitor Current

The output of a monitor diode, when the light emitted from the chip back of
a laser diode is received by a monitor diode.

Monitor Output

The light which is emitted toward the chip back of a laser diode.

Multi-Mode Fiber

For an optical fiber in which multiple light guiding modes exist, many modes
{each mode having a different light propagation angle to the central axis of
an optical fiber) are transmitted through a core at the same time. There
are various kinds of multi-mode fibers according to the difference in the
refractive index distribution. These include a step type optical fiber and
graded type optical fiber. These optical fibers have a core of relatively
large size (50 to 100 ym). They also allow easy connection compared with
single mode fiber, However, because many modes propagate through the
multi-mode fiber, the transmission rate differs according to the mode and so
the transmission bandwidth becomes somewhat narrower. (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 nl 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 falling on a plane, which includes the axis of
the core of the optical fiber and which crosses the axis (the meridian
light), if some light, which attains critical angle with respect to the
axis, crosses the axis of the core ocutside the optical fiber at angle §, the
NA of the optical fiber can be expressed by the equation given below,

NA = nsing= n12 - n22

n: Refractive index of the media in which the optical fiber is placed

Optical Fiber

A 1light guiding path through which light can travel, in spite of bends in
the path, by setting the refractive index of the outside to a lower level in
comparison with that of the inside. It consists of two kinds of quartz
glass (a core and a cladding) having different refractive indexes arranged
in the radial direction in the form of a glass fiber of about 0.12 mm in
diameter. It has such excellent characteristics as wide bandwidth, low
loss, and non-induction.

Optical Fiber Connector

A detachable connector to connect optical fibers to each other or to connect
an optical fiber with a device, Generally, two optical fibers are simply
abutted against each other. That is, the end of one optical fiber is
directly abutted against that of the other one by means of a connector the
center of which is sufficiently aligned with those of the optical fibers.
The optical fiber connector is different from an electrical connector in
mechanical accuracy and connection loss., That is, the former has a higher
mechanical accuracy and a connection leoss of about 0.5 to 1 dB. Special
care should be taken when handling this connector to protect it from dust.

Optical Output
Light power coupled to the inside of the specified optical fiber cord.
Optical Rotary Power

A phenomenon of the rotation of a plane of polarization when linearly
polarized light passes through material.
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OTDR Methed

An abbreviation of optical time domain reflectometer methed. 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 Rayleigh
scattered light of the optical fiber circle. Fiber optic time domain
reflectometer (FOTDR).

Output Power from Fiber-End

The light output at the fiber end of a light emitting element equipped with
fiber. It can be obtained by subtracting the connection loss of the fiber

and the transmission loss of the fiber, from the light output of the light
emitting element itself.

Pigtail Fiber

An optical fiber with one or both ends open.

Polarizer

Bn element to convert natural light into linearly polarized light.

A - 10 Nov 20/88



Q8381
OPTICAL SPECTRUM ANALYZER
INSTRUCTION MANUAL

A.1 Optical Terms

Quantum Efficiency

~ Light-emitting element (light emitting diode and laser diode)

The ratio of the number of carriers caused by current application to the
number of photons generated (internal quantum effect) or the number of
photons emitted {external gquantum effect). The gquantum efficiency is
expressed by the egquation given below.

no32.P_ 2
he I

h: Planck's constant

c¢: Velocity of light in a vacuum

q: Charge of electron

At Wavelength (um)

P: Light output

I: Current

In the case of a laser diode, the term differential guantum efficiency is
also used.

- Light receiving element (pin photodiode, APD}

The ratio of the number of carriers generated to the number of incident
photons. The guantum efficiency (N'") is expressed by the equation given
below. This equation is opposite to that for a light emitting element.

nr = he .1 _1.24 .1
P )4

d4

The quantum efficiency of an avalanche photodiocde is expressed on the
assumption that the multiplication factor is 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 fluctuation of a refractive index which is shorter than
the wavelength in an optical fiber.
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Responsivity

A current output when a unit radiant flux is directed into a light-sensitive
element. It is expressed by the equation given below.

R=%=0.806 X7 XA x M (A/W)

N : Quantum efficiency
A : Wavelength

Short Wavelength Region

The wavelength used in optical fiber communications is about 0.8 to 1.5 um,
namely, in the so-called near-infrared domain. In this wavelength region,
light having a wavelength of about 0.8 um is called the short wavelength
region. It has been used in optical fiber communications since early times,
and the actual results of the development of practical systems have been
most remarkable. Recently, the long wavelength region, the region of light
having a wavelength longer than 1 pm, has been developed. [OPE]

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 um, 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 problems such as a greater connection loss when
it is connected to a light source.

Specific Rotatory Power

A quantity to indicate the intensity of optical activity power of optically
active substances.

Speckle Noise

The noise produced by the interference of coherent light scattered in an
optical fiber in an irregular phase relationship.
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Spectral width, Full Width at Half Maximum

The distance between two wavelengths where the energy density of the light

emitting spectrum becomes 1/2 of the maximum value of a light emitting
element.

Spectrum

Normal light is made up of synthesized sine waves. A spectrum is the

arrangement of each component on a wavelength axis. A white light source
has a flat spectrum with the LD concentrated in a narrow range.

Splicing .

A permanent connection between one optical fiber and another required in the
installation of an optical fiber cable. Varicus 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

method is predominant because of its minimum connection loss and high
stability.

Threshold Current

The minimum current which can start laser oscillation. Since the domain
where spontaneous emission changes to a laser oscillation is not strictly
defined in most cases, the intersection between the extended line of the
current-light output characteristics in the laser oscillation and the zero
value line of the light output is specified as the threshold current.

Symbol: Ith

Taser oscillation domain
Spontaneous

1
|
emission domain}
]

Light emission

Tth Current

Ultraviolet rays

Light having a wavelength shorter than that of visible 1light in the
wavelength range of 300 to 380 nm.
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Visible Light

Light which can be seen by the human eye in the wavelength range of 380 to
780 nm.
Wavelength

A wavelength is the center of the intensity distribution of a luminescent
spectrum.

Wavelength Division Multiplexing

A communhication 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. bidirectional systems are available.

A - 14%* Nov 20/88



MIIA LNOHSL

SIDE VIEW

(2
©.
s r =
ol ol @9 2 |
= - = —= [ =
ol o3 - =
= | mar - — £ [13]
f = £ -—
"
=D EOD O 0 , £ >
o B EE S .|
N ] O = @ ¢
ofokn) <
- g ~
@ HOOQ Sk
HOUQd G
wana
— 'k A
[' ver 1
Jh [ [ |
nnnl 00, n| D
ooe2c2alc%0
020209590
|E ,‘?o|°:°o°a‘£ 2
o E ki
850! a
S3c500a80 :
z Segnosseacs sace:
] 30502 696
E [ a8 2‘52 306% Eo‘." ?‘nj‘gﬂ 3
- 2 Sca508s5082 cgo3edo80802
' 0802520002 52006
I 2 s3sesencs gaesosese
—] =4 03880508 i 005089
} ]E 282805 E Eg?ﬂc 2e00882
i 0305000088 885982203 C50
= s s
050000000000 025902200800
2a208030%0%0 858209585250
ciseeis secssesscees
. 5 SR
ooosseaetead 830280525000
85890002000 26%02¢%0
Qz0, Q. DUQJ o
05058095 :g o508 :}2?'\ c?
ogadel 03 580! 5262050
0308! S 52a2a!
sessasieies gezenatsiete
686802020802 52000050005
6%0"0°0%0%0° 0P600%5%6%
b SN
)
ol
L)
PR

REAR VIEW

83IBIEXT1-903~-B



fo do Eo Eo
& Ml
| ll iy
g B
! 2880 | §N0C
BEEO |,
] ‘mooe T
i, al ] ngg_i‘
il o] 0 |00
ANl
I L]
l§ ]
IE
I I—E
] g
%5
—- 3 A}
g

Q8381

83B1EXT2-800-A

FRONT VIEW



MIIA HY3Y

g-€06~-£LXAILBER

18€80.

®

F | 914 1stavey NOWDILOU CANNUNGD HOd

. | HOLOT T3S — [

/
@
®
&)

N




M3IA TYNH3LX3

ww:g

1 18€80D

M3IA 3015

H 2

V-p06=-LLX3 L LBER

M31A HY3H

M3iA LNOHA

2

ze!

MOOTEER T uetw IR

ver



IMPORTANT INFORMATION FOR ADVANTEST SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the soflware defined herein. Compuler programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
Advantest (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by Advantest
(hereafier referred to as "PRODUCTS").

SOFTWARE License

All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested
in Advantest. Advantest hereby grants you a license to use the SOFTWARE only on or with Advantest
PRODUCTS.

Restrictions

(1) Youmay nol use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
{2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission {rom
Advantest.

(3) You may nol reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability

Advantest shall have no liability (1) for any PRODUCT failures, which may arise out of any misuse (misuse is
deemed to be use of the SOFTWARE for purposes other than it's intended use) of the SOFTWARE. {2} For any
dispute between you and any third party for any reason whatsoever including, but not limited to, infringement of
intellectual property rights.
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LIMITED WARRANTY

. Unless otherwise specifically agreed by Seller and Purchaser in writing, Advantest will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will
be free from defects in material and workmanship and shall conform to the specifications set forth in this
Operalion Manual.

. The warranty period for the Product (the "Warranty Period™) will be a period of one year commencing on the
delivery date of the Product.

. If the Product is found to be defective during the Warranty Period, Advantest will, at its option and in its sole
and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at Advantest's sole cost and expense.

. This limited warranty will not apply to defects or damage to the Product or any part or component thereof
resulting from any of the following:

{a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by Advantest or (ii) specifically recommended or authorized by Advantest and performed in accordance
with Advantest s instructions;

{(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third
party (other than Advaniest or its agenls);

{c) use of the Product under operating conditions or environmenls different than those specified in Lhe
Operation Manual or recommended by Advantest, including, without limitation, {i) instances where the
Product has been subjecled to physical siress or electrical vollage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

{d) use of the Producl in connection with software, inlerfaces, products or parls other than sofiware,
interfaces, products or parts supplied or recommended by Advantest;

{e) incorporation in the Product of any parts or components (i) provided by Purchaser or (i1) provided by
a third party at the request or direction of Purchaser or due lo specifications or designs supplied by
Purchaser (including, without limitation, any degradation in performance of such parts or components);

{f) Advantest’s incorporation or use of any specifications or designs supplied by Purchaser;

{g) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological
change, storm, flood, earthquake, tidal wave, lighining or acl of war; or

(h) any negligent act or omission of the Purchaser or any third party other than Advantest.

. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADVANTEST HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS
OR IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A} ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B)
ANY WARRANTY OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR
USEFULNESS OF ANY TECHNOLOGY OR ANY INVENTION.

. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TQO THE PRODUCT.

. ADVANTEST WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING,
WITHOUT LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND
ALL CIRCUMSTANCES, EVEN IF ADVANTEST HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES AND WHETHER ARISING OUT OF BREACH OF CONTRACT,
WARRANTY, TORT (INCLUDING, WITHOUT LIMITATION, NEGLIGENCE), STRICT
LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE. TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR
OTHERWISE.

. OTHER THAN THE REMEDY FOR THE BREACH OF WARRANTY SET FORTH HEREIN,
ADVANTEST SHALL NOT BE LIABLE FOR, AND HEREBY DISCLAIMS TO THE FULLEST
EXTENT PERMITTED BY LAW ANY LIABILITY FOR, DAMAGES FOR PRODUCT FAILURE
OR DEFECT, WHETHER ARISING OUT OF BREACH OF CONTRACT, TORT (INCLUDING,
WITHOUT LIMITATION, NEGLEGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION
OR OTHERWISE.



CUSTOMER SERVICE DESCRIPTION

In order to maintain safe and trouble-free operation of the Product and to prevent the incurrence of unnecessary
costs and expenses, Advantest recommends a regular preventive maintenance program under its maintenance
agreement.

Advantesl's maintenance agreement provides the Purchaser on-sile and oft-sile mainlenance, parts, mainlenance
machinery, regular inspections, and telephone support and will last a maximum of ten years from the date
the delivery of the Product. For specific details of the services provided under the maintenance agreement,
please conlact the nearest Advanlest office listed at the end of this Operation Manual or Advantesl s sales
representatives.

Some of the components and parts of this Product have a limited operating life (such as, elecirical and
mechanical parts, fan motors, unit power supply, etc.). Accordingly, these components and parts will have to
be replaced on a periodic basis. If the operating life of a component or part has expired and such component
or part has not been replaced, there is a possibility thal the Product will not perform properly. Additionally, if
the operating life of a component or part has expired and continued use of such component or part damages the
Product, the Product may not be repairable. Please contact the nearest Advantest oftice listed at the end of this
Operation Manual or Advantest's sales representatives lo determine the operating life of a specific component
or part, as the operating life may vary depending on various factors such as operating condition and usage
environment.



SALES & SUPPORT

Advantest Korea Co., Ltd.
22BF, Kyobo KangNam Tower,
1303-22, Seocho-Dong, Seocho-Ku, Seoul #137-070, Korea
Phone; +82-2-532-7(71
Fax: +82-2-532-7132

Advantest (Suzhou) Co., Ltd.
Shanghai Branch Office:
Bldg. 6D, NO.1188 Gumei Road, Shanghai, China 201102 P.R.C.
Phone; +86-21-6485-2725
Fax: +86-21-6485-2726

Shanghai Branch Office:

406/F, Ying Building, Quantum Plaza, No. 23 Zhi Chun Road,
Hai Dian District, Beijing,

China 100083

Phone: +86-10-8235-3377

Fax: +86-10-8235-6717

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

Advanlest America, Inc.
3201 Scott Boulevard, Suite, Santa Clara, CA 95054, U.S.A
Phone: +1-408-988-7700
Fax: +1-408-987-0691

ROHDE & SCHWARZ Europe GmbH
MiihldorfstraBe 15 D-81671 Miinchen, Germany
(P.O.B. 80 14 60 D-81614 Miinchen, Germany)
Phone: +49-89-4129-13711
Fax: +49-89-4129-13723

ADVANTEST.

OFFICES

http://www.advantest.co.jp

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





