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For the users of AQ6317C Optical Spectrum Analyzer
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MEANINGS AND USAGE OF MENTIONED MATTERS

This manual uses the following hazard identification markings that the operators and service personnel must be

aware of all hazards associated with this system.

1. DANGER, CAUTION, NOTE, FOOTNOTE

M

2

Degree of Importance of Information

The degree of importance of each information conforms to the order of DANGER >
CAUTION > NOTE > FOOTNOTE on the basis of the meanings of them shown in (2).

Meanings of hazard information

DANGER

CAUTION

NOTE

FOOTNOTE :

2. Reference Guide
This guide indicated items to be referenced. References are shown by arrow, item number and item

This corresponds to a danger that may directly affect people's lives and is the
special information to be most emphasized.

This is a possibility that the equipment may be damaged and gives advice on the
possibility that the equipment operation may be interrupted.

This is a supplementary explanation about "exception", "correction" or
"limitation" of the text and is information other than DANGER, WARNING,
CAUTION and FOOTNOTE.

This is a note of reference to be placed below the text on a same page in
supplementary explanation about terminologies used in this manual.

It is so arranged to be referenced by a combination of a "(NOTE)" and number.

name as "— 2.1.2 Operation checks".

3.  Representation of Operating keys in the Text
Operating keys are represented as follows:

[

<

1 : Denotes a panel switch.

> : Denotes a soft key.






Precautions for Safety

(O Before using this equipment, be sure to read through the "Precautions for Safety" and operation manual
to ensure its correct operation.
(O  After reading these documents, keep them handy so that anyone can read them at any time.
1. Restrictions on Using Environment

. Be careful in that no water mixes in this equipment to be free from getting wet. Otherwise, it can
cause a fire, electric shock or fault.

. When this equipment is used in a dampen place, be sure to connect it to the earth.

2.  Restrictions on Using Conditions

. Do not use this equipment beyond the specified supply voltage. Otherwise, it causes a fire,
electric shock or fault.

. When this equipment is connected to a commercial power supply, connect it directly to an exclusive
plug socket without fail. Do not use any extension cord, since it fears to cause a risk of heating or
igniting.

3 Setup and Installation

3.2

Cautions to Personnel who Sets Up and Installs this Equipment

. Do not put many loads on one electrical outlet to avoid causing a fire or heating.

. Be sure to insert a power plug into its socket surely. If a metal piece or the like touches to the
blade of the power plug socket, it causes a fire or electric shock.

. When the equipment is installed on a product with caster (dolley, etc.), be sure to lock the caster.

If the product moves or falls down, it can cause a physical injury.

Restrictions or Prohibitions in Installing Environment and Conditions
. Do not place this equipment at a place where is fairly damp or dusty. Otherwise, it can cause an
electric shock or fault.

. Do not put this equipment in a unstable place such as a shaky table or inclined location to avoid it

falling down or bringing down. If does, it can cause aphysical injury.

. Do not put this equipment at a place where is subject to vibration or shock. If it falls down or
brings down, it can cause a physical injury.
. Do not insert or drop a metal piece, etc., into the equipment interior from its opening section. If

does, it can cause a fire, electric shock or fault.

. Do not put a power cord close an electric heater. If does, the cord coating might melt, causing a
fire or electric shock in some cases.






3.3

When pulling out a power plug, be sure to do it by holding the plug. If the power cord is pulled, it
damages the cord and can cause a fire or electric shock.

Do not insert or pull out a power plug with wet hands.  If does, it can cause an electric shock.

Do not place this equipment at a place where is exposed to the direct sunlight or where is high in

temperature. If does, the internal temperature raises and it can cause a fire in some cases.

Prohibited ltems in Equipment Installing Methods

When moving this equipment, first pull out the power plug from its socket, and after making sure
that its external connecting cords have been all removed, move the equipment. Otherwise, it can
damage the cord and cause a fire or electric shock.

Do not block the air hole of this equipment. Blocking it can cause a heat to be accumulated inside

of the equipment, causing a fire in some cases.

Do not damage, break down or rework a power cord. If a heavy article is put on the power cord,
or if the cord is heated or pulled, the power cord is damaged, causing a fire or electric shock.

Preparations before Use

Read through the operation manual (Chapter 2) carefully.

Using Methods

Use this equipment following the procedures given in the operation manual.

When a warning mark ([NOTE], [WARNING] or [DANGER]) is indicated, use this equipment
following the instructions given in the operation manual.

Do not put any container filled with water, etc., or a small metal piece on or near this equipment.
If the water overflows or gets in this equipment, it can cause a fire, electric shock or fault.

Do not rework, bend, twist or pull a power cord forcibly. If does, it can cause a fire or electric
shock.

Do not disassemble or remodel this equipment. If does, it can cause a fire, electric shock or fault.

When this equipment is not used for a long period of time, be sure to keep the plug socket removed.
If not, it can cause a fire, electric shock or fault due to a lightning.

When the lid of printer is closed for replacement of recording paper, etc., be careful not to pinch or

hurt one's finger. Also, attention be paid to the cutter section of printer.

Maintenance and Inspection

It is recommended to conduct a periodical maintenance and inspection for this equipment.
If this equipment is left for a long period of time without cleaning it with dust accumulated inside, it
can cause a fire or fault in some cases. If you have any consultations in this respect, please contact

the closest agent of our company listed at the end of the operation manual.






Remedial Actions Taken when Any Error Occurs

When the power cord is damaged, ask our agent to replace it. If a damaged cord is used as it is, it

can cause a fire or electric shock.

When a foreign matter mixes into this equipment, first turn off the power switch of its main unit,
pull out the power plug from its socket, and then contact our agent. If the defective equipment is
used as it is, it can cause a fire, electric shock or fault.

When this equipment is used under any abnormal conditions, e.g., giving out smoke or offensive
smell, it can cause a fire, electric shock or fault. In such a case, turn off its power switch
immediately and then pull out the power plug from its socket, and after making sure that no smoke
is given out any more, ask our agent to repair the equipment. Do not repair it by the user himself
to avoid any danger from occurring.

If this equipment is dropped down or damaged, turn off the power switch of the main unit of this
equipment, pull out the power plug from its socket, and then contact our agent. If the defective
equipment is used as it is, it can cause a fire, electric shock or fault.

If the fan motor of this equipment is over-heated, turn off the power switch of the main unit, pull
out the power plug from its socket, and then contact our agent. If the motor is used as it is, it can
cause a fire, electric shock or fault.






LASER SAFETY

Initial Safety Information for AQ6317C.

The specifications for this equipment are as follows.

AQ6317C

Laser class LED

Laser class
According to 21 CRF 1
1040.10 (Canada, USA)

Laser class
According to EN60825-1: 1
1994+All : 1996 (Europe)

Maximum output power -10 dBm
Beam diameter 10t m
Numerical aperture 0.1
Wavelength 1530£20 nm
NOTE

Canada, USA

CLASS 1

LASER PRODUCT

The laser safety warning labels are fixed on the optical unit.

NOTE

Europe

CLASS 1
LASER PROOUCT

EN 60825-1 1994411







PRECAUTIONS ON MOUNTING A FUSE

When mounting fuses again after you have removed the fuse holder for replacing or checking a fuse, make sure
to push in the holder until height of its face becomes even with that of the filter body (see the figure below).
While you are inserting a fuse holder, you will feel a click from this noise filter equipped (with an inlet) used on
this equipment. This noise filter is supplied from Schaffner Co., Ltd. Note, however, that this feeling can
differ among the filters.

If you stop the insertion when you felt this click, an incomplete electric contact or no electric contact will result,

potentially resulting in blowing the fuse. Thus, reasonable care must be exercised in this operation.
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PREFACE

This Manual describes the operating procedures and maintenance of the AQ6317C Optical Spectrum Analyzer.

When you desire to know the features and functions of this equipment, read through this manual starting from
Chapter 1.

Al

The user who is operating this equipment for the first time, be sure to read Chapter 2 "Preparations before Use".

Regarding the operating procedures of this equipment, its functions are described in Chapter 4 "Usage" and
Chapter 5 "Details of Functions" and they are concretely described in Chapter 8 "Examples of Measurement"

including case study.

Periodic inspection of the equipment is indispensable for maintaining it in the normal condition.
Please refer to Chapter 11 "Maintenance" that describes mechanical inspection and operation check methods.

To know the principle of operation, refer to Chapter 10 "Principle and Circuit Configuration".

This Manual is described on a basis of an easy-to-understand organization, using concrete applications and

illustrations for the explanation of operating procedures.

We wish you to make the most of the functions of this equipment obtaining its full performance.






PRECAUTIONS

Lithium batteries are used in the memory of this analyzer and the backup circuit of the clock.

Because the analyzer may malfunction when the lives of the batteries come to an end even if it can be

used normally, replace the batteries after the lapse of about 7 years.

The replaced batteries will be taken over by us. At that time, please contact us (head office, branch or

business office).
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Chapter1 GENERAL

This chapter describes an outline of this equipment.

1.1
1.2
1.3
1.4
1.5

Contents of Chapter 1

Configuration

Precautions on Handling

1.5.1  Operating temperature range

1.5.2  Environmental conditions



1.1 Outline of Equipment

This equipment is an optical spectrum analyzer that permits measuring the spectrums of light sources such as LD
and LED and also the loss wavelength characteristics and transmission characteristics of optical fiber cables,

optical filters, etc.
The measurable wavelength range is as wide as 600 to 1750 nm.
This permits optical spectrum analysis of the near infra-red ray area.

The equipment is provided with not only the basic performance of high resolution, high-sensitivity, high-
accuracy, wide dynamic range and excellent linearity but also many functions such as three-dimensional display,

various data processing function and program measuring function.

As data output functions, the equipment is capable of hard-copying screens through a built-in high-speed printer,

and reading/writing waveforms and programs through a built-in floppy disk.

Besides, the equipment is equipped with GP-IB as the standard configuration, thereby exerting full remote

control.

1.2 Specifications

Table 1-1 shows the specifications of this equipment.

1.3 Options

Table 1-2 shows the options of this equipment.

1.4 Configuration

In the standard configuration, this equipment consists of the accessories shown in the Table 1-3 Standard

Accessory List.



Table 1-1 Specifications (1/3)

Applicable optical fiber

SM, GI (50/125pum)

Measurement wavelength range

600 to 1750 nm

(Note 1)
Wavelength accuracy +0.02nm (1520 to 1580 nm, after calibration using built-in
(Notes 1 and 3) standard light source)
+0.04 nm (1580 to 1620 nm, after calibration using built-in
standard light source)
+0.04 nm (1450 to 1520 nm, after calibration using built-in
standard light source)
0.1 nm (600 to 1750 nm after calibration using built-in
standard light source)
Wavelength linearity (Notes 1 and 3) [+0.01 nm (1520 to 1580 nm)
+0.02nm (1580 to 1620 nm)
+0.02nm (1450 to 1520 nm)
Wavelength reproducibility 40.005 nm (for one minute)

(Notes 1 and 3)

Wavelength resolution
(Notes 1 and 3)

Maximum resolution: 0.015 nm or better (1520 to 1620 nm,
Resolution setting : 0.01nm)

Resolution setting: 0.01,0.02,0.05,0.1,0.2,0.5, 1.0, 2.0 nm

Resolution accuracy (Notes 1 and 3)

+5%: (1300 to 1650 nm, Resolution setting: 0.05 nm or more,

Resolution correction function: ON)

Measurement level range
(Notes 2 and 3)

—90 to +20 dBm (1200 to 1650 nm, Measurement sensitivity:
HIGH 3)

—80 to +20 dBm (1000 to 1200 nm, Measurement sensitivity:
HIGH 3)

—60 to +20 dBm (600 to 1000 nm, Measurement sensitivity:
HIGH 3)

Level accuracy (Notes 2, 3, 4 and 6)

+0.3 dB (1310/1550 nm, Input: =30 dBm,
Measurement sensitivity: HIGH 1-3)

Level linearity (Notes 2 and 3)

+0.05 dB (Input: +10 to —50 dBm,
Measurement sensitivity: HIGH 1-3)

Level flatness (Notes 2, 3 and 6)

+0.1 dB (1520 to 1580 nm)
+0.2 dB (1580 to 1620 nm)
+0.2dB (1450 to 1520 nm)

Polarization dependency
(Note 2, 3 and 6)

+0.05 dB (1550/1600 nm) +0.05 dB typ.(1310 nm)

Dynamic range (Note 3)

60 dB (1523 nm, Peak: £0.2 nm,
Resolution setting: 0.01 nm)

70 dB (1523 nm, Peak: £0.4 nm,
Resolution setting: 0.01 nm)

45 dB (1523 nm, Peak: £0.2 nm,

Resolution setting: 0.1 nm)

Measurement time

About 500 msec (Sweep width: 100 nm or less,
Measurement sensitivity: NORMAL HOLD,
Averaging times: 1 time, Sampling point: 501,
Resolution correction function: OFF)

About 0.5 min.  (Sweep width: 100 nm or less,
Measurement sensitivity: HIGH 2, Averaging

times: 1 time, Sampling point: 501, No signal)




Table 1-1 Specifications (2/3)

Function

Automatic
measurement

Program function (20 programs, 200 steps)
Long term measurement function

Measurement
condition setting

0to 1200 nm

NORMAL HOLD/AUTO,
MID, HIGH 1/2/3

1 to 1000 times
11 to 20001, AUTO

Automatic setting function of automatic sweep measurement
condition

Sweep width setting:
Measurement sensitivity setting:

Number of averaging times setting:
Number of samples setting:

Inter-marker sweep function

0 nm sweep function

Pulse light measurement function

Power meter function

Analog output function

Air/vacuum wavelength measurement function

Synchronous sweep function for wavelength tunable laser source

Trace display

0.1 to 10 dB/div and linear
Concurrent display of independent three traces

Level scale setting

Maximum value/minimum value display
Roll averaging display
Inter-trace arithmetic operation display
Normalization display
Curve fit display
Three-dimensional display
2-screen splitting display
Power density display, % display, dB/km display
Frequency display on a horizontal axis

Data analysis

WDM waveform analysis (waveforms/levels/SNR listing),

analysis of optical fiber amplifier (gain/NF, single/multi channel),
PMD analysis, optical filter analysis,

DFB-LD analysis, FP-LD analysis, LED analysis, SMSR analysis,
peak/bottom search, spectral width search, notch width search,
delta marker (up to 256), line marker (specification of analysis
range),

graphic display of long term measurement results,

Template function

Others

Self-wavelength calibration function (using built-in wavelength
standard light source)

External gas absorption cell calibration function
Wavelength/level correction function, label function, help function
Binary transfer function

Storage

Built-in FDD

3.5-inch 2HD

Built-in memory

32 waveforms, 20 programs

File format

Waveform file, program file, measurement condition file,
text file (waveform, analysis data, etc.)
graphic file (BMP, TIFF)

Data output

Printer

Built-in high-speed printer




Table 1-1  Specifications (3/3)

Interface Remote control GP-IB (2 ports)
Control port for wavelength tunable laser source (TTL)
Others Sweep trigger input (TTL), sample enable input (TTL),
sample trigger input (TTL), analog output (0 to 5 V),
video output (VGA)
Display 9.4-inch color LCD (resolution: 640 x 480 dots)
Optical connector FC (standard)
Power supply 100 to 120/200 to 240 VAC, 50/60 Hz
Environmental conditions Operating temperature: +5 to +40°C
Storage temperature: -10 to 50°C
Relative humidity: 80% or less (no condensation)
Dimensions and mass (Note 5) | Approx. 222 (H) x 425 (W) x 450 (D) mm, Approx. 30 kg

Note 1:  Horizontal axis scale in wavelength display mode

Note 2:  Vertical axis scale in absolute level display mode, resolution setting 0.05nm or more, at resolution

correction OFF

Note 3:  When 10/125 1«m single mode fiber is used, after 2-hour warm-up, after adjusting optical axis of
monochromator(used <OPTICAL ALIGNMENT> soft key), at 15 to 30°C

Note 4:  When 10/125 «m single mode fiber (B1.1 type defined on IEC60793-2, PC polished, Mode field
diameter 9.5um, NA: 0.104~0.107) is used

Note 5:  Except protector

Note 6: At room temperature (23 3 C) in case of the 0.05nm resolution setting



Table 1-2  Option List (1/2)

AQ4321A/4321D
(wavelength tunable laser source)
Wavelength span : AQ4321A; 1480 to 1580 nm
: AQ4321D; 1520 to 1620nm
Optical output level : AQ4321A; +10 dBm (typ.) (peak)

AQ4321D; +7 dBm (typ.) (peak)
This equipment carries the synchronized sweeping function to work with the AQ6317C optical spectrum

analyzer.

AQ4315A  ASE light source
(for loss wavelength characteristics measurement)

Optical spectrum density : —13 dBm/nm (typ.) (1530 to 1605 nm)
—20 dBm/nm (1530 to 1610 nm)
Optical output level ;413 dBm or more

AQ8201-110 DFB-LD module WDM light source
(for DWDM optical device evaluation)

Emitted light wavelength : 1524.11 to 1620.50 nm
Optical output level ;410 dBm or more

(The AQ8200 series expansion frame and controller are required.)

AQ-4303B White light source

(for loss wavelength characteristics measurement)

Emitted light wavelength : 400 to 1800 nm

Optical output level : —45 dBm or more
(Wavelength 850 nm and 1300 nm, wavelength zone 10 nm with
GI 50/125 pum fiber and CW light)

Light emitting element : Halogen lamp

AQ-9313 Device adapter
(for CAN-type LD element characteristics measurement)

Adaptable package : TO-5 (standard). Other packages (TO-46, TO-52, etc.) are
adaptable.

Usable fiber : SM10/125 pm with FC plug and collimator

Rated current output : 5to 150 mA

AQ-9314B Parallel beam mount
(for optical device/optical material loss wavelength characteristic measurement)

External dimensions of measured material :

10x15 mm or more, 50x50 mm or less, thickness 12 mm or less
Connection loss ;5 dB or less (at a wavelength of 850 nm)
Usable fiber ;800 pum large-caliber fiber (separately sold)




Table 1-2  Option List (2/2)

Quartz cell for liquid measurement
(When combined with the AQ-9314B parallel mount, this cell makes liquid permeability measurement.)

Recommended product : T-56A-UV-3-1 (Japan Quartz Glass Co., Ltd.)

AQ-9346 Point light measuring adapter

(for point light source measurement for LD and LED elements)

This adapter is suitable for the case where LDs and LEDs are incorporated in the system and mounted on
the following fine adjustment table. Select an optical fiber cord suitable for the light source and
connect it.

(This adapter is not attached to the optical fiber cord and fine adjustment table.)

Output type : FC connector

Table 1-3  Standard Accessory List

Accessory name Quantity Remarks
Power code 1 pc. Approx. 3 m (for regular use)
Fuse 2 pcs. (For regular use) (Note)
Instruction manual 1 copy
Record paper 2 rolls TF50KS-E2 (for built-in printer) (Jujo Paper)
Floppy disk 2 pcs. 3.5-inch 2HD

Note: 3.154 (Fast-Acting) for operation at 100 to 120V
3.154 (Time-Lag) for operation at 200 to 240 V




1.5 Precautions on Handling

1.5.1 Operating temperature range

The operating temperature range guaranteed for this equipment is +5 to +40°C.
But the operating temperature range in a part of function is +15 to +30°C.

1.5.2 Environmental conditions

This equipment incorporating a very-high-precision monochromator requires extreme care about temperatures,
shocks and vibrations when it is stored and transported.
In particular, when the equipment is operated over the following environmental conditions, its performance may

not be restored.

Environmental Conditions
(1)  Storage temperature range  : —10 to +50°C

(2) Vibration

Oscillation frequency : 10 Hz

Compound amplitude 1 24205 mm

Direction of vibration ~ :  Up/down, left/right, forward/backward

Vibration time : 10 minutes each (in each direction of vibration)
(3) Shock

Shock equivalent to a natural drop when one side of the base is raised 2.5 cm in the static state on the hard

wooden floor.

(4) Installation
When this equipment is installed in the vertical or reverse direction for a long time, the accuracy of its
built-in monochrometer will be affected adversely.
During transportation and storage, this equipment must be kept level.



Chapter 2 PREPARATIONS BEFORE USE

This chapter describes unpacking, repacking and acceptance inspection and general precautions.

Before using this equipment, be sure to read this chapter to correctly operate it.
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2.1 Unpacking and Acceptance Inspection

This equipment undergoes both mechanical and electrical inspection before shipment from the plant, in order to
guarantee its normal operation.

After receiving this equipment, perform unpacking at once and make checks to see if the equipment has not
been damaged during transportation.

When performing unpacking, be careful not to give damage to the corrugated fiberboard case for inner package
and cushion materials except consumable materials for packing such as packing paper and preserve them for

reuse at a transfer.

2.1.1 Mechanical checks

Check the appearance, switch operations and connectors of this equipment to see if they have not been damaged
or had any fault during transportation.

Collate the types and quantity of accessories and reserves with Table 1-3 Standard Accessory List.

2.1.2 Operation checks

After making sure that the mechanical operation is normal, make operation tests to make performance checks.
With these checks, it can be known whether the operation of this equipment conforms to the specifications
shown in 1.2.

For the inspection procedure, refer to Chapter 11.

2.2 Action to Be Taken upon Detection of Damage or Abnormality

When any damage or specification fault is detected on this equipment at acceptance inspection, inform us (head

office, branch or business office) of its contents at once.



2.3 Preparations and General Precautions

(1) Power supply
Use a power supply of AC 100 V to 240 V with a power supply frequency of 48 Hz to 63 Hz.

Also, use a cable of the rated voltage that satisfies the operating voltage.

(2) Power cable
The power cable is a 3-pin plug type whose central round pin is an earth pin.
Use it with a 3-pin plug socket.
If a 2-pin plug socket is used, connect it to the plug socket by using an adapter. Be sure to connect the
earth wire coming from the adapter to an external earth or the ground.

(3) Fuse
When the power supply voltage is 100 to 120 V, use a 3.15 A fuse (Fast-Acting). When it is 200 to 240
V, use a 3.15 A fuse (Time-Lag).



2.4 Safety Measures for Power Supply

When a power supply of AC 100 V to 240 V, 48 to 63 Hz, is connected, the equipment will normally function.

However, it is necessary to feed the AC power supply after taking preventive measures against the following

points.
. Accident resulting in injury or death, due to electric shocks
. Damage within units due to abnormal voltages
. Trouble due to earth current

Be sure to observe the following items as preventive measures.

241 Polarity of power cord

The 3-pole power plug socket with a earth terminal E (Earth) (earth type 2-pole) is connected to the voltage pole
side line L (live line), earth side line N (neutral) and protective earth line (earth) as shown in Fig. 2-1.
Therefore, the attached 2-core power cord is designed in such a way that the polarity of the power supply may
be coincident when its plug is inserted into the 3-pole (earth type 2-pole) plug socket.

100-240 VAC E L-Voltage pole side line

power supply side L
g - :
! Earth side
! 1\>0~ 240VAC h

r‘ N-Earth side line .
N I

@ E-Earth side line L
~a

!
............. = \ Voltage pole side
Protective earth side
3-pole power supply plug socket
(earth type 2-pole)

Fig. 2-1 Three-core Power Control plug and Plug Socket



2.4.2 Protective earthing

[Earthing by conversion adapter]
When the 3-pole power supply plug socket shown in Fig. 2-1 is not equipped, earth the terminal coming from

the 3-pole/2-pole conversion adapter shown in Fig. 2-2.

Earth this terminal

Conversion adapter

Earth pin

Power supply cord
- 3-pole plug

Fig. 2-2  Earthing by Conversion Adapter

This equipment is of protective structure against electric shocks by means of protective earthing and classified
as Safety Class L.

By connecting the earth pin of the 3-pole power cord or the terminal of the 3-pole/2-pole conversion adapter to
the power supply plug socket, this equipment is earthed so that an accident of electric shock due to the AC

power supply can be prevented.

[Earthing by the 3-pole power plug socket]

In this case, as described in 2.4.1, when a 3-pole (earth type 2-pole) plug socket is provided, there is a match in
polarity between the 3-core power cord plug and the power supply. Accordingly, the equipment cabinet is
connected to the earth potential at the time when the power cord is inserted into the plug socket.

Therefore, a 3-pole/2-pole conversion plug is not required.



2.4.3 Fuse replacement

The fuses shown in Table 1-3 (— 1-4 Configuration) is attached in the standard equipment.

In case a fuse must be replaced because of a failure, clear up the cause of the failure and remove it before

replacing the fuse.

2.5
)

@

DANGER

Before replacing a fuse, turn off the power switch and disconnect the power plug
from the plug socket.

If fuse replacement is performed in the power ON status, an accident resulting in
injury or death due to an electric shock may be caused.

After completion of fuse replacement, execute any of protective earthing
operations described in 2.4.2 and check that the AC power supply voltage is
proper. Then, turn on the power switch.

If the power supply is turned on without executing protective earthing, an accident
resulting in injury or death due to an electric shock may be caused.

In case of an improper AC power supply voltage, the insides of units may be
damaged by abnormal voltage.

the end surface of the optical fiber cord which connects the light source to this equipment.

Precautions in Use

Screen display unit
A color LCD module (hereinafter shall be referred to LCD) is adopted in the screen display unit of this
equipment. A filter plate is provided in front side of this LCD. If a strong shock is given to this filter
plate, it might crack the filter plate or the LCD itself is damaged. To avoid it, be careful to its handling.

If such phenomena occur
If the following phenomena occur in the light during measurement, there is a possibility that dust sticks to

wipe clean the end surface of optical fiber cord with alcohol, etc.:

Deterioration of resolution
Wavelength error

Occurrence of a level error

In such a case,



2.6 Precautions on Storage

The precautions on storing this equipment for a long time will be described below.

2.6.1 Precautions before storage

(1)  Wipe off the dust, hand-stain (finger mark), dirt, stain, etc. adhering on this equipment.
(2) Execute 11.2 Operation Checks to see that this equipment can normally function.

(3) Avoid storing this equipment in the following places:
1)  Place exposed to direct sunlight or dusty place
2)  High-humidity place that may cause waterdrop adhesion or waterdrop generation.
3)  Place that may be affected by active gas or place that may oxidize units.
4)  Place where the temperature and humidity levels are as shown below.
. Temperature ............. > 50°C, <-10°C
. Humidity .................. > 80%

2.6.2 Recommendable storage conditions

For long-term storage, it is desirable to satisfy the following environmental conditions as well as observe the
precautions before storage described in 2.6.1.

. Temperature ............. -10 to 50°C
. Humidity .................. 40 to 70%
. Slight change in temperature and humidity in the day

For reuse after storage, execute 11.2 Operation Checks to see that this equipment can normally function.



2.7 Repacking and Transportation

When this equipment is reused or repaired at a remote place, the problems of repacking and transportation must
be settled.

2.71 Repacking

Use the packing materials, as they are, which were used for the first delivery. If the packing materials are

thrown away or broken, perform packing in the following way.
(1)  Apply cushions to protect the protrusive portions of the front panel and rear panel of this equipment.
(2)  Wrap up this equipment in vinyl sheets.

(3) Prepare a corrugated fiberboard case, wooden case or aluminum case with a space of 10 to 15 cm in each

direction of this equipment.

(4)  Put this equipment in the middle of the case and fill the space of 10 to 15 c¢m in each direction of this
equipment with sufficient cushioning materials to absorb shocks due to vibrations.

(5) Fix the outside of the case firmly with packing strings, adhesive tapes or bands.

NOTE

The reuse of the packing materials which were used for the first delivery makes it easy
to repack the equipment. Please preserve these packing materials.

2.7.2 Transportation

We recommend you to avoid vibrations as much as possible and satisfy the recommendable storage conditions

described in 2.6.2 for transportation.



Chapter 3 DESCRIPTION OF FUNCTIONS

This chapter describes the functions of this equipment.

3.1
32

Contents of Chapter 3

Names and Functions of Panels

Software Functions ..................



3.1 Names and Functions of Panels

Figure 3-1 to Fig. 3-3 show the names of the panels of this equipment and Table 3-1 shows the functions of
these panels. The encircled numbers in the figures correspond to the encircled numbers in the number column
of the table.

Front Panel

) ®

S

Fig. 3-1 AQ6317C Optical Spectrum Analyzer



Rear Panel

Fig. 3-2  AQ6317C Optical Spectrum Analyzer



Table 3-1 Description of Panel Functions

No. Name Description of function
@O | LCD display Displays measured waveforms, measuring conditions, measured values,
etc.
@ | Soft key switch Used to execute the function of each switch.
® | [FUNCTION] section Used to perform setting for every measurement (sweep, measuring
conditions, data analysis and various functions).
@ | [DATA ENTRY] Used to enter measuring condition parameters and labels.
section
® | Remote lamp Comes on when this equipment is in the remote status.
® | [coPY] Used to execute printer functions.
@ | [FEED] Used to feed record paper.
[HELP] Used to check the contents of the soft key menu displayed on the screen.
© | [POWER] Power switch
@ | [BRIGHT] LCD brightness adjusting control
@ | Floppy disk drive Used to store waveform data, programs, etc.
(3.5 inches)
@ | [OPTICAL INPUT] Optical input connector
@® | [CALIBRATION Optical output connector of the standard light source used for wavelength
OUTPUT] calibration
[GP-IB 1] GP-IB port to control this equipment from an external computer
® | [GP-IB 2] GP-IB port to control external units (wavelength variable light source, etc.)
while this equipment functions as a system controller on the GP-IB bus
[VIDEO OUT (VGA)] Connector to output analog RGB video signals (conforming to VGA)
@ | [SWP TRG IN] Connector to input sweep trigger signals
[EXT TRG IN] Connector to input control signals synchronized with measured light from
outside. Also used to synchronize with the wavelength variable light
source
[SMPL TRG OUT] Connector to output measurement trigger signals
@) | [TLS SYNC OUT] Connector to output synchronous signals for the synchronous sweep with

the wavelength variable light source

[ANALOG OUT]

Connector to output electric signals proportional to the measurement level

® |©

AC power connector

Input the AC power through the attached power cord.




3.2 Software Functions

All system functions can be controlled from a distant place via GPIB interface. For the GPIB details, see
Chapter 9 "GPIB function".






Chapter 4 USAGE

This chapter outlines how to handle and operate this equipment.

4.1

4.2
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4.1 Preparations and Operation Checks

This section describes the items that you should perform or the items of which you should have knowledge
before operating this equipment.

411 Preparations before powering ON

Make the following checks before inserting the power cord of this equipment into the commercial power plug
socket.

(1)  Turn off the [POWER] switch.
(2)  Check that the voltage of the power plug socket conforms to the power supply voltage of this equipment.

(3) To avoid electric shocks, be sure to earth the earth terminal on the rear panel and the earth terminal of the
power cord.

(4) Before fuse replacement, be sure to turn off the [POWER] switch and disconnect the power cord from the

power plug socket.

(5) Avoid operating this equipment in those places that cause strong vibrations or are humid and dusty,
exposed to direct sunlight, affected by active gas, or inclined or may cause an overturn.

4.1.2 Connections to other units

Before connecting this equipment to GP-IB equipment such as external computers, and CRT display, make a
wiring check and turn off the power switch of this equipment and those of these units.
If this equipment is connected on the power ON status, it may be damaged.



4.1.3 Power ON and screen display

After checking the power ON and connection status according to 4.1.1 and 4.1.2, turn on the power supply

according to the following procedure.

)

@

3

“4)

®)

Press the [POWER] switch to turn on the power supply.

"MEMORY CHECKING" blinks on the upper left part of the screen and an internal memory check and

initialize processing are executed.

After completion of the memory check, the screen shown in Fig. 4-1 is displayed and internal initialize
processing is started. At this time, "STEP 1/8" - "STEP 8/8" are displayed indicating the progress status

of the initialize processing.

After normal completion of the initialize processing, the screen shown in Fig. 4-1 disappears and the

previous power OFF screen is displayed.

If any error occurs in memory during the initialize processing in (2), an error message is displayed
according to the cause of the error and the processing stops.

If any fault occurs in the initialize processing in (3), "STEP O/8" is displayed and the processing stops
halfway. (The screen shown is Fig. 4-1 is continuously displayed.)

NOTE

In this equipment, the measuring conditions, soft key setting, displayed waveforms are
stored in nonvolatile memory.
When the power supply is turned on, the previous power OFF status is restored.




AQ6317C OPTICAL SPECTRUM ANALYZER

INITIALIZING

R00.00 (M)

R00.00 (O)
STEP 8/8

ANDO ELECTRIC CO.,.LTD

Fig. 4-1 Initialize Screen

41.4 Stop procedure

(1)  Turn off the [POWER] switch.
(2) Disconnect the optical fiber cord connected to the [OPTICAL INPUT] connector and close the cover.
(3)  Pull out the power cable from the power plug socket.

Wind the power cord on the cord winding leg on the rear side.



4.2 Operations

This section describes how to operate this equipment.

4.2.1 Description of screen

On the screen of this equipment, measuring conditions, marker values and other data as well as measured

waveforms are displayed. The name of each part of the screen is shown below.

The number of averaging
Label area (50 characters). time are displayed.
Year, month, day and

Data area . The resolution is displayed. time are displayed.
(Maker and data analysis results h . S Each
are displayed.) T € measuring sensitivity Eac .teace status
e is displayed. is displayed.
\Optioa] Spectrum Analyzer / 19688 Jul 29 14:3717/#ESOLN The soft key menu
Tou BRI TN cven  o.enws/ | M [ 0.01m /isdisplayed.
vas: : <SENS
ves: C:NORM ~DSP HIGH 1
10.8dB/D RES:@.@1rm  SENS:HIGH 1  AUG: 1 SIPL: 2@Rr— The number
The level / 83— " T ] 49~9<QUERQGE of measured
axis scale per L2j1551. baenm SAMPLING TIES 1] samples is
DIVis L2-Lii -2, 488nm FT 5m\\SﬂI‘1PLING displayed.
displayed {afeer n B0
dBm X N The interrupt
I display
The A ” n ” section is
reference _gg7 ) displayed.
level is ] ] l J “ \ S LIGPY
displayed. MERGURE \Ten-key
l ] I ‘ r \ \ MORE Ng entry area.
-507 1 -208
[ I \ ‘ wQJR T TTER L I ? - The sub-scale
\j \} Unsuitable Resolution t - SETUP is displayed.
Y, RYIRVANV] ISV SRV reeag O
1547. 08 1552, 08 1.8@nm-D 1557. 00 :
" 2 ] \ N displayed.
A mark such as [AUTO/ sngﬁe“ll)i‘;e]ljeIn\%ti}; axis
OFFSET]is displayed at displayed.

the bottom of the screen.

Fig. 4-2 Names of Screen Parts



4.2.2 Description of means for entering parameters

This equipment is provided with 3 types of means for entering parameters such as measuring conditions, namely,
a rotary knob, step keys and a ten-key pad.

BATA EHIRY

BACE
7 & 2 SPALE
& 1 41
s v
1 2 a P
£l
o : = ENTER

(1)  Entry by rotary knob
When the Soft key with parameter is pressed, the current set value is displayed in the interrupt display
section. When the rotary knob is turned, the numeric value in the interrupt display section is
incremented or decremented (increment: clockwise, decrement: counterclockwise), and also the internal
setting is changed.
While the [COARSE] switch is ON (lamp ON), the numeric value is changed in coarse.

(2) Enterbystepkeys([T1,[41])
When the multi-marker function is selected, the marker value display of the data area can be scrolled up
or down by the step keys.
Otherwise, when the [ T ] key is pressed, the same operation as clockwise turn of the rotary knob is
performed.
Likewise, when the [ ¥ ] key is pressed, the same operation as counterclockwise turn of the rotary knob is
performed. When the key is continuously pressed for 0.5 second or more, an auto repeat operation is
performed.
In the three-dimensional display mode, select a waveform to display the marker using a step key.
Use the rotary control knob or numeric keys to change the parameters.



3)

Entry by ten-key pad

When any key in the ten-key pad is pressed while the current set value is displayed in the interrupt display
section by pressing the soft key with parameter, the ten-key entry area appears and the pressed numeric
value is displayed in this area.

To set the numeric value in the frame, press the key corresponding to the unit of the parameter to be
entered out of the [[/m/ENTER] and [nm/ENTER] keys. Then, The numeric value in the ten-key entry
area is reflected in the interrupt display section and internally set. For a parameter without any unit,
press the either key.

If a wrong key is pressed during ten-key entry, press the [BACK SPACE] key. Then, the number lastly
entered (at the right end) in the ten-key entry area disappears and a correct number can be entered anew.
If the [BACK SPACE] key is continuously pressed to make the ten-key entry area empty, the ten-key
entry status disappears and a return can be made to the status precedent to ten-key entry.

If the value entered through the ten-key pad does not agree with the settable value, the nearest value to the
settable value is set.



4.2.3 Soft key execute form

When a panel switch of this equipment is pressed, the function related to the switch is displayed as a soft key
menu at the right end of the screen. When the corresponding key is pressed, the function is executed. There
is also a switch that can execute a function by pressing key. The following 5 soft key execute forms are

available.

(1) The soft key display is executed by pressing the corresponding key.

Soft key form: |:|

(2)  When the soft key is pressed, the set value is displayed in the interrupt display area and it can be changed
using the rotary control knob, step keys or numeric keys. The window may be displayed instead of the

interrupt display area.

Soft key form: ___]

(3) When a panel switch is pressed, a function to be executed is selected among multiple soft keys. The
selected key displayed in reverse video.

When another key is pressed, the display in reverse video proceeds to the key.

Soft key form:

(4) Each time a soft key is pressed, the key display in reverse video/key display in non-reverse video is
switched alternately.

In this manual, this is represented as "toggle".

(5) When the soft key is pressed, the related soft keys are displayed.

Soft key form: E

4.2.4 "WARNING" display

In this equipment, if a failure has occurred due to an incorrect operation on this equipment, a window is
opened on the screen and a message is displayed. For this function, refer to 5.12 WARNING display
function.

CAUTION

When the unit is used for the first time or used again after being exposed to significant
vibrations,make sure to warm it up first and then implement the alignment function
prior to the operation.

Refer to 5.1.16(14) for the alignment function.




Chapter S DETAILS OF FUNCTIONS

This chapter details the functions of individual switches in this equipment.
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5.1 Detailed Description of [FUNCTION] Section

This section performs the setting related to every measurement (sweep, measuring conditions, data analysis and

various functions).

FUNCTION

SPAN LEVEL

SETUP DISPLAY T

c

CE

<

[ARKER PEAK SEARCH ANALYSIS

][]

USER MEMORY  FLOPPY

1 [

PROGRA! ADVANCE  SYSTEM

|

]

<

|

51.1 [SWEEP] switch

The related functions of the SWEEP switch have been grouped in this switch area.
When this switch is pressed, the soft key menu shown in the following figure is displayed.

AUTO ................................................... Starts an automatic sweep.

REPEAT | Performs a repeat sweep.

SINGLE ................................................... Performs a Sillgle sweep.
STOP | Stops a swoep.
E/}EE(Z%{EJII\{E Makes measurements according to the set number of points.
SEG POINT Sets the measurement sampling count when the <SEGMENT
o1 | MEASURE> key is pressed.

SWE}—{‘?LZ ................................................... Sets the measuring range ata sweep. (Toggle)
SWPINTVL \ . Sets the WAIT time between sweeps when a repeat sweep is

99999 sec performed.

A
SWEEP
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<AUTO> key

Sets measuring conditions automatically to the optimum status according to the input light.

When this key is pressed, the soft key is displayed in reverse video and the optimum conditions (center
wavelength, sweep width, reference level and resolution) suitable for measuring input light is obtained.
After that, the reverse video proceeds to the <REPEAT> key and a repeat sweep is performed.

If the measuring conditions are not converged, sweeps are stopped, and displays WARNING.

During execution, only the <REPEAT>, <SINGLE>, <STOP> and <UNDO> keys are effective.

<REPEAT> key
Performs a repeat sweep.

When this key is pressed, the soft key is displayed in reverse video and a repeat sweep is started.

<SINGLE> key
Performs a single sweep.

When this key is pressed, the soft key is displayed in reverse video and a single sweep is started.

<STOP> key

Stops a sweep.

<SEGMENT MEASURE> key
Makes measurements according to the sampling count set by the <SEG POINT> key, starting from the
stop position at that time.

<SEG POINT> key

Sets the sampling count for execution of SEGMENT MEASURE.

When this key is pressed, the current sampling count is displayed in the interrupt display section.

The allowable setting range is 1 to 20001 and the sampling count is set by the rotary knob, step keys or
ten-key pad.

<SWEEP MKR L1-L2> key

Sets the sweep range for sweep.

When this key is displayed in reverse video, a sweep is performed between the wavelength line markers 1
and 2 (WL1 and WL2). When the key is displayed in non-reverse video, a sweep is performed within
the effective range of the screen.
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NOTE

When both WL1 and WL2 are set, a sweep is performed between the line marker 1

and 2.

When only WL1 is set, a sweep is performed from the line marker 1 to the right end of
the screen.

When only WL2 is set, a sweep is performed from the left end of the screen to the line
marker 2.

When WL1 and WL2 are not set, a sweep is performed within the effective range of
the screen.

When WL1 and WL2 are set out of the sweep range (600 to 1750 mm), a sweep is
performed within the sweep range.

SWP

12 is displayed at the bottom of the screen.

In the reverse video status,

<SWP INTVL> key

Sets the time from a start of a sweep till a start of the next sweep in the repeat sweep mode.

If the time required for sweeps is longer than the set time, the next sweep is started as soon as a sweep
ends.

When this key is pressed, the current set time is displayed in the interrupt display section.

The allowable setting range is MINIMUM and 1 to 99999 sec and the rotary knob, step keys or ten-key
pad is used for setting.

When 0 is entered through the ten-key pad, MINIMUM is set.

For setting by using the rotary knob or step keys and setting by using the ten-key pad, refer to 4.2.2.

In the reverse video status, SH\\IV"II“) is displayed at the bottom of the screen.




5.1.2 [CENTER] switch (In wavelength display mode)

The related center wavelength setup functions have been grouped in the CENTER switch area.
When this switch is pressed, the soft key menu of (D is displayed and the function of <CENTER> key is

performed.

@ CENTER
1234.56 nm
START WL
1234.56 nm
STOP WL
1234.56 nm

PEAK—

CENTER

AUTO
CENTER
CENTER 1
1310.00 nm
CENTER 2
1550.00 nm

MORE 1/2

A
CENTER

Sets the center wavelength.

Sets the measurement start wavelength.

Sets the measurement end wavelength.

Searches the peak wavelength of the waveform internally and
sets the center wavelength.

. Sets the peak wavelength to the center wavelength at each

sweep. (Toggle)

Sets the center wavelength to 1310.00 nm.

Sets the center wavelength to 1550.00 nm.

Displays the soft key menu of 2/2.



@) < %]55:(1)\13(])51};3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center wavelength to 850.00 nm.
< (;g(l)\Ig(])E]I]{ I: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center wavelength to 980.00 nm.
< ?1]%1512];%13 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center Wavelength to 1152.07 nm or 1152.59 nm.
< ?5]52’21’-[‘0];‘%1‘?1 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center Wavelength to 1523.07 nm or 1523.49 nm.

MORE 2/2

A
CENTER

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Displays the soft key menu of 1/2.

(1) <CENTER> key
Sets the center wavelength.
The allowable setting range is 600.00 to 1750.00 nm (0.01 step) and the rotary knob, step keys or ten-key
pad are used for setting.

(2) <START WL> key
Sets the measurement start wavelength.
When this key is pressed, the current measurement start wavelength is displayed in the interrupt display
section.
The allowable setting range is 0.00 to 1750.00 nm (0.01 step) and the rotary knob, step keys or ten-key
pad are used for setting.
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<STOP WL> key

Sets the measurement end wavelength.

When this key is pressed, the current measurement end wavelength is displayed in the interrupt display
section.

The allowable setting range is 600.00 to 2350.00 nm (0.01 step) and the rotary knob, step keys or ten-key

pad is used for setting.

When setting the measurement start wavelength, the measurement end wavelength is fixed.

When setting the measurement end wavelength, the measurement start wavelength is fixed. For this reason,

sweep width setting is changed. The center wavelength setting is also changed at the same time.

When the ten-key pad is used for setting, the settable nearest value is set.

“)

®)

(6)

<PEAK — CENTER> key

Searches the peak of the active trace internally, sets the center wavelength.

After execution, the set center wavelength is displayed in the interrupt display section. At this time,
center wavelength setting, measurement start wavelength setting and measurement end wavelength setting
are changed.

The center wavelength can be set in succession by using the rotary knob, step keys or ten-key pad.

The allowable setting range is 600.00 to 1750.00 nm (0.01 step).

<AUTO CENTER> key
Sets the ON/OFF status of the PEAK — CENTER function to be executed at each sweep. When this
key is selected, the peak level is searched from the active trace waveforms automatically during each

sweep and the peak level is set to the center wavelength. This key does not function while the active
trace is in the MAX HOLD, MIN HOLD, CALC, EFFECT, or ROLL AVG status.

In the reverse video status, é%{ is displayed at the bottom of the screen.

<CENTER 1* * * * * * nm><CENTER 6 key * * * * * * nm> keys

Sets the center wavelength in preset value (* * * * * * nm).

When this key is pressed, the center wavelength is set in * * * * * * nm.

At this time, it is also reflected in the interrupt display section. (* * * * * * : Wavelength value shown in
the soft key menu.)

Preset value of center wavelength varies depending on to which of air wavelength or vacuum wavelength
this device is set.

For this setting, refer to (7) <MEAS WL AIR VAC> key in 5.1.14 [SYSTEM] switch.



Preset values displayed in the soft key menu change depending on the mode, as shown below.

(unit: nm)
Mode Air wavelength Vacuum
Center wavelength

1 1310.00 1310.00
2 1550.00 1550.00
3 850.00 850.00
4 980.00 980.00
5 1152.27 1152.59
6 1523.07 1523.49




5.1.3 [CENTER] switch (In frequency display mode)

The related center frequency setup functions have been grouped in the CENTER switch area.
When this switch is pressed, the soft key menu of (D is displayed and the function of <CENTER> key is

performed.

@ CEIII;;’E&(?HZ ................................................... Sets the center frequency.
ST{%%}“)(};)HZ ................................................... Sets the measurement start frequency.
ST%I?OTOI(—)IZ ................................................... Sets the measurement end frequency.
PEAK— | Searches the peak frequency of the waveform internally and
CENTER sets the center frequency.
AUTO i . Sets the peak frequency to the center frequency at each
CENTER sweep. (Toggle)
< ngfél,glz;gz ................................................... Sets the center frequency to 228.849 THz.
1(;;1:1}‘ 124 ................................................... Sets the center frequency to 193.414 THz.

MORE 1/2

A
CENTER

................................................... Displays the soft key menu of 2/2.

5-10



&) @ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center frequency to 352.697 THz.
E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center frequency to 305.911 THz.
m ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center frequency to 260.103 THz.
@ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the center frequency to 196.780 THz.

-
C

MORE 2/2

A
CENTER

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Displays the soft key menu of 1/2.

(1) <CENTER> key
Sets the center frequency.
The allowable setting range is 171.500 to 499.500 THz (0.001 step) and the rotary knob, step keys or ten-
key pad are used for setting.

(2) <START> key
Sets the measurement start frequency.
When this key is pressed, the current measurement start frequency is displayed in the interrupt display
section.
The allowable setting range is 1.000 to 499.500 nm (0.001 step) and the rotary knob, step keys or ten-key

pad are used for setting.
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3)

<STOP> key

Sets the measurement end frequency.

When this key is pressed, the current measurement end frequency is displayed in the interrupt display
section.

The allowable setting range is 171.500 to 674.500 (0.001 step) and the rotary knob, step keys or ten-key
pad is used for setting.

When setting the measurement start frequency, the measurement end frequency is fixed.

When setting the measurement end frequency, the measurement start frequency is fixed. For this reason,

sweep width setting is changed. The center frequency setting is also changed at the same time.

When the ten-key pad is used for setting, the settable nearest value is set.

“)

®)

(6)

<PEAK — CENTER> key

Searches the peak of the active trace internally, sets the center frequency.

After execution, the set center frequency is displayed in the interrupt display section. At this time, center
frequency setting, measurement start frequency setting and measurement end frequency setting are
changed.

The center frequency can be set in succession by using the rotary knob, step keys or ten-key pad.

The allowable setting range is 171.500 to 674.500 (0.001 step).

<AUTO CENTER> key
Sets the ON/OFF status of the PEAK — CENTER function to be executed at each sweep. When this
key is selected, the peak level is searched from the active trace waveforms automatically during each

sweep and the peak level is set to the center frequency. This key does not function while the active trace
is in the MAX HOLD, MIN HOLD, CALC, EFFECT, or ROLL AVG status.

AUT

In the reverse video status, CTR

is displayed at the bottom of the screen.

<CTRI1 * * * * * * THz<CTR 6 * * * * * * THz> keys

Sets the center frequency in preset value (* * * .* * ¥ THz).

When this key is pressed, the center frequency is set in.

At this time, it is also reflected in the interrupt display section. (* * * .* * * : Frequency value shown in the
soft key menu.)

Preset value of center frequency varies depending on to which of air frequency or vacuum frequency this
device is set.

For this setting, refer to (7) <MEAS WL AIR VAC> key in 5.1.14 [SYSTEM] switch.
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5.1.4 [SPAN] switch (In wavelength display mode)

The related sweep functions have been grouped in the SPAN switch area.
When this switch is pressed, the soft key menu shown in the following figure is displayed and the function of
<SPAN> key is performed.

< SPAN
1234.5 am | = Sets the span.
< SIEQI-RSE\IYIE ................................................... Sets the measurement start wavelength.
< lszgggx];n ................................................... Sets the measurement end wavelength.
{ A= Searches the spectral width of the waveform and sets the
SPAN obtained value in the span.
< OnmSWEEP| Sets the time required for measurement from the left end to
TIME 50s the right end of the screen at the 0 nm sweep.
HORZNSCL | ... .. Sets either the wavelength display mode or frequency display
nm THz mode.
A
SPAN

(1) <SPAN>key
Sets the span.
The allowable setting range is 0 and 0.5 to 1200.0 nm (0.1 step) and the rotary knob, step keys or ten-key
pad is used for setting.
When the setting has been changed, waveform rewrite processing is performed. Measurement start

wavelength setting and measurement end wavelength setting are also changed at the same time.

(2) <START WL> key
Sets the measurement start wavelength.
When this key is pressed, the current measurement start wavelength is displayed in the interrupt display
section.
The allowable setting range is 0.00 to 1750.00 nm (0.01 step) and the rotary knob, step keys or ten-key
pad is used for setting.
When the setting has been changed, waveform rewrite processing is performed.
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3)

<STOP WL> key

Sets the measurement end wavelength.

When this key is pressed, the current measurement end wavelength is displayed in the interrupt display
section.

The allowable setting range is 600.00 to 2350.00 nm (0.01 step) and the rotary knob, step keys or ten-key
pad is used for setting.

When the setting has been changed, waveform rewrite processing is performed.

When setting the measurement start wavelength, the measurement end wavelength is fixed.

When setting the measurement end wavelength, the measurement start wavelength is fixed.

Therefore, sweep width setting is changed. Mean wavelength setting is also changed at the same time.

When the ten-key pad is used for setting, the settable nearest value is set.

Q)

®)

(6)

<AA— SPAN> key

Executes a spectral width search for active trace internally and sets the obtained value in the center
wavelength and the span.

The spectral width search is made at an RMS of 20 dB and a magnification of 6.00.

After execution, the set span is displayed in the interrupt display section, and the displayed waveform is
rewritten according to the set center wavelength and span.

Span setting can be performed in succession by using the rotary knob, step keys or ten-key pad, and the
allowable setting range is 0 and 0.5 to 1200.0 nm (0.1 step).

The center wavelength span, measurement start wavelength and measurement end wavelength are

changed through execution of this key.

<0 nm SWEEP TIME> key

Sets the time required for measurement from the left end to the right end of the screen for a sweep when
the span is 0 nm.

At this time, the sampling count is 1001 points.

When this key is pressed, the current sweep time is displayed in the interrupt display section.

The allowable setting range is MINIMUM and 1 to 50 sec (1 step) and the rotary knob, step keys or ten-
key pad is used for setting.

<HORZN SCL nm THz> key

Switches the wavelength display mode and frequency display mode.
When this key is pressed, the wavelength display mode is switched to the frequency display mode.
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NOTE

“UNCAL” Display

When the resolution is too small for the sampling intervals determined by the set span
and the set number of samples, there is a possibility that data may not be collected
perfectly.

In this equipment, when the span, number of samples and resolution are improperly
set, “UNCAL” is displayed in the vicinity of the resolution display on the waveform
frame.

In the status where “UNCAL” is displayed, correct measurement cannot be made.

At that time, reduce the span or increase the number of samples or resolution before
measurement so that “UNCAL” may not be displayed.

Besides, if the number of samples is automatically set using the <SAMPLING AUTO>
key of the [SET UP] switch, the optimum number of samples is automatically set
according to the settings of the span and resolution.
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5.1.5 [SPAN] switch (In frequency display mode)

The related sweep functions have been grouped in the SPAN switch area.
When this switch is pressed, the soft key menu shown in the following figure is displayed and the function of
<SPAN> key is performed.

< SPAN
10000 THy | SCtS the span.
< 1888'518(?’_}[:HZ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Sets the measurement start frequency‘
< 19880’-[(‘)%)3[‘HZ AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Sets the measurement end frequency'
< AA=> Searches the spectral width of the waveform and sets the
SPAN obtained value in the span.
< Onm SWEEP | Sets the time required for measurement from the left end to
TIME 50s the right end of the screen at the 0 nm sweep.
HORZN SCL | v Sets either the wavelength display mode or frequency display
nm THz mode.
A
SPAN

(1) <SPAN>key
Sets the span.
The allowable setting range is 0.010 to 350.000 (0.001 step) and the rotary knob, step keys or ten-key pad
is used for setting.
When the setting has been changed, frequency rewrite processing is performed. Measurement start

frequency setting and measurement end frequency setting are also changed at the same time.

(2) <START> key
Sets the measurement start frequency.
When this key is pressed, the current measurement start frequency is displayed in the interrupt display
section.
The allowable setting range is 1.000 to 499.500 (0.001 step) and the rotary knob, step keys or ten-key pad
is used for setting.

When the setting has been changed, waveform rewrite processing is performed.
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3)

<STOP> key

Sets the measurement end frequency.

When this key is pressed, the current measurement end frequency is displayed in the interrupt display
section.

The allowable setting range is 171.500 to 674.500 nm (0.001 step) and the rotary knob, step keys or ten-
key pad is used for setting.

When the setting has been changed, waveform rewrite processing is performed.

When setting the measurement start frequency, the measurement end frequency is fixed.

When setting the measurement end frequency, the measurement start frequency is fixed.

Therefore, sweep width setting is changed. Mean wavelength setting is also changed at the same time.

When the ten-key pad is used for setting, the settable nearest value is set.

Q)

®)

(6)

<ALA— SPAN> key

Executes a spectral width search for active trace internally and sets the obtained value in the center
frequency and the span.

The spectral width search is made at an RMS of 20 dB and a magnification of 6.00.

After execution, the set span is displayed in the interrupt display section, and the displayed waveform is
rewritten according to the set center frequency and span.

Span setting can be performed in succession by using the rotary knob, step keys or ten-key pad, and the
allowable setting range is 0.010 to 350.000 nm (0.001 step).

The center wavelength span, measurement start frequency and measurement end frequency are changed
through execution of this key.

<0 nm SWEEP TIME> key

Sets the time required for measurement from the left end to the right end of the screen for a sweep when
the span is 0 nm or 0 THz.

At this time, the sampling count is 1001 points.

When this key is pressed, the current sweep time is displayed in the interrupt display section.

The allowable setting range is MINIMUM and 1 to 50 sec (1 step) and the rotary knob, step keys or ten-
key pad is used for setting.

<HORZN SCL nm THz> key
Switches the wavelength display mode and frequency display mode.
When this key is pressed, the frequency display mode is switched to the frequency display mode.
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NOTE

“UNCAL” Display

When the resolution is too small for the sampling intervals determined by the set span
and the set number of samples, there is a possibility that data may not be collected
perfectly.

In this equipment, when the span, number of samples and resolution are improperly
set, “UNCAL” is displayed in the vicinity of the resolution display on the waveform
frame.

In the status where “UNCAL” is displayed, correct measurement cannot be made.

At that time, reduce the span or increase the number of samples or resolution before
measurement so that “UNCAL” may not be displayed.

Besides, if the number of samples is automatically set using the <SAMPLING AUTO>
key of the [SET UP] switch, the optimum number of samples is automatically set
according to the settings of the span and resolution.
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51.6 [LEVEL] switch

The related level axis setup functions have been grouped in the LEVEL switch area.
When this switch is pressed, the soft key menu shown in the following figure is displayed and the function of
<REF LEVEL> key is performed.

O ( 1}5(1): (I)JOEC\lgEnI; —— Sets the reference level.
LOG SCALE
i dBb

Switches the level axis to the LOG display.

LIN SCALE Switches the level axis to the linear display.
B;AE E*Lr\rll%v Sets the lower scale limit in linear scale display.
< PEAK— Saves peak level of waveform internally and sets obtained
REF LEVEL value in the reference level.
AUTO Sets the peak level in the reference level at each sweep.
dBm Switches the power indication.
dBm/nm dBm : Power in a single resolution
dBm/nm : Power in 1 nm
MORE 1/2 .
Displays the soft key menu of 2/2 (to ).
A
LEVEL
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ggl?‘*Lg]SD --------------------------------------------------- Sets the subscale in the LOG mode.
--------------------------------------------------- Sets the subscale in the linear mode.
SUB SCALE
* ok kB | eee— Sets the subscale in dB/km mode.
EEB*S%%E --------------------------------------------------- Sets the subscale in % level scale mode.
gliS;F v ¢ Sets offset level of the scale while the subscale is being
* dB displayed.
I;ENS I I;I km - Sets an optical fiber length.
ggg gC ALE | oe— Displays the subscale by automatic scaling.
MORE 2/2 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Displays the SOft key menu Of 1/2 (tO ®)
A
LEVEL
<REF LEVEL> key

Sets the reference level.

Unit switches between "dBm" and "* W" depending on in which of the LOG or linear the level scale is
displayed. Also, there is difference in display position of the reference level between the LOG scale and
the linear scale (See following page).

Allowable setting range in the LOG scale mode is —90 to +20.0 dBm (0.1 step). This setting is done with
the rotary knob, step keys or ten-key.

Allowable setting range in the linear scale mode is 1.00 pW to 100 mW (1.00 to 9.99 [pW, nW, pW,
mW]:0.01 step, 10.0 to 99.9 (100) [pW, nW, uW, (mW)]:0.1 step, 100 to 999 [pW, nW, uW]:1 step).
This setting is done with the rotary knob, step keys or ten-key. When ten-key is used for setting, the soft
key menu @ used for selecting the unit (pW, nW, pW, mW) appears upon pressing ten-key.

Enter value and press the soft key corresponding to the desired unit.

If [ENTER] of ten-key is pressed instead of unit key of the soft key, setting is performed using currently
set unit. When a change such as 999 — 1.00 or 1.00 — 999 is done, change of unit also takes place.
(Example: pW — nW or nW — pW.)

When the reference level in the LOG mode or linear mode is changed, waveform being displayed is
rewritten according to the reference level after change.



. When the main scale is in the linear scale (10 DIV)

Main scale Sub scale
¢ I8 A N
125 uw/D 125 30 30 1250
Reflevel 12.5
UW
100.0 1.00 2.0 2.0 100.0
dB  dB/km %
75.0 075 10 1.0 75.0
50.0
0.5 0.0 0.0 50.0
25.0
025 -1.0 -1.0 25.0
Base level > 0 0 20 20 25.0
Linear LOG dB/km %
. When the main scale is in the LOG scale (8 DIV)
Main scale Sub scale
¢ 5.0dB/D A
I8 N
-70.0 1.00 2.0 3.0 100.0
Ref'level
~ 800 075 10 10 750
dB  dB/km %
-90.0
0.50 0.0 0.0 50.0
-100.0
025 -1.0 -1.0 25.0
-110.0
0 2.0 2.0 25.0
Linear LOG dB/km %



@

3)

“)

&)

<LOG SCALE * * * dB/D> key

Switches the level axis to the LOG display and sets the level scale.

When this key is pressed, the level axis is set in the LOG scale and, at the same time, current set value is
displayed in the interrupt display section.

Allowable setting range is 0.1 to 10.0 dB/DIV (0.1 step). Setting is done with the rotary knob, step keys
or ten-key.

When the setting is changed, waveform being displayed is rewritten according to the level axis after
change.

If setting is done to a scale equal to or larger than 5 dB/DIV in the range fixed mode (SENS:NORMAL
RANGE HOLD) or pulse light measurement mode, WARNING will appear because accurate
measurement of top and bottom of the waveform is impossible.

(— 10.3.4 Valid range of level axis when the measurement sensitivity is set in NORMAL RANGE
HOLD.)

<LIN SCALE> key
Sets the main scale in the linear scale.

Setting per 1DIV is done in the reference level.

<BASE LVL* * * mW> key

Sets the lower limit of the level scale if the liner level axis scale is used.

This setup is invalid in the LOG scale mode.

The allowable setting range is 0 to REF level multiplied by 0.9. Only the same unit set in the REF level
is valid.

If the setup is changed, the on-screen waveforms are redrawn according to the level axis after change.

The scale of the left upper end waveforms is 1/10 (* mW/D) of the REF (reference) level subtracted by the
base level.

<PEAK — REF LEVEL> key

Searches peak level processing for active trace internally and sets the obtained value in the reference value.
After execution, the set reference level (peak level value) is displayed in the interrupt display section and
rewrite processing is performed for the displayed waveform according to the reference level after the
change.

The rotary knob, step keys or ten-key pad can be used for setting the reference level in succession.
Allowable range of change in the LOG mode scale is —90.0 to +20.0 dBm (0.1 step) and that in the linear
scale mode is 1.00 pW to 100 mW (1.00 to 9.999 [pW, nW, uW, mW] :0.01 step, 100 to 99.9 (100) [pW,
aW, uW (mW)]:0.1 step, 100 to 999 [pW, nW, uW]:1 step).

If the peak level value exceeds the allowable setting range, it is set to the nearest value within the range
and WARNING is displayed.



(6) <AUTO REF LEVEL> key
Sets the ON/OFF status of the PEAK — REF LEVEL function to be performed at each sweep.
When this key is selected, the peak level is searched from the active trace waveforms automatically during
each sweep and the peak level is set to the reference level.
This function is disabled while the active trace is in the MAX HOLD, MIN, HOLD, CALC, EFFECT or
ROLL AVG status.

In the reverse video status, %gg is displayed at the bottom of the screen.

(7) <dBm dBm/nm> key
Switches the level axis scale display between "dBm" (mW, puW, nW or pW in Linear Scale mode) and
"dB/nm" (mW/nm, pW/nm, nW/nm or pW/nm in Linear Scale mode).
dBm : Power in a single resolution
dB/nm : Powerin 1 nm
Refer to Item 5.2.6. for usage of dBmt and dB/nm.

(8) <SUB LOG> key
Sets the subscale in the LOG scale.
When this key is pressed, the current set value is displayed in the interrupt display section.
The allowable setting range is shown below and the rotary knob, step keys or ten-key pad is used for
setting.
0.1 to 10.0 dB/DIV (0.1 step):
When the setting has been changed, rewrite processing is performed for the display waveform according
to the scale after the change.

(9) <SUB LIN> key
Sets the subscale in the linear scale.
When this key is pressed, the current set value is displayed in the interrupt display section.
The allowable setting range is shown below and the rotary knob, step keys or ten-key pad is used for
setting.
0.005 to 1.250/DIV (0.005 step): Upon execution of A/B or B/A
When the setting has been changed, rewrite processing is performed for the display waveform according
to the scale after the change.

(10) <SUB SCALE * * * dB/km> key
Sets the subscale in dB/km.
When this key is pressed, the current set value is displayed in the interrupt display section.
The allowable setting range is 0.1 to 10.0 dB/km (at 0.1 step), and it can be set by the rotary knob, step
keys, or numeric keys.

If the setup is changed, the on-screen waveforms are redrawn according to the scale after change.



(11) <SUB SCALE * * * * %/D> key
Sets the subscale in percentage (%).
When this key is pressed, the current set value is displayed in the interrupt display section.
The allowable setting range is 0.5 to 125.0%/D (at 0.1 step), and it can be set by the rotary knob, step keys,
or numeric keys.
If the setup is changed, the on-screen waveforms are redrawn according to the scale after change.

(12) <OFST LVL> and <SCALE MIN> keys
When the subscale is in the "dB/m" or "dB/km" mode, the <OFST LVL> key set an offset.
During "dB/D" mode, the allowable setting range is 0 to £99.9 dB (at 0.1 step). During "dB/km" mode,
the allowable setting range is 0 to £99.9 dB/km (at 0.1 step). They can be set by the rotary knob, step
keys, or numeric keys.
When the subscale is in the "LIN" or "%" mode, the <SCALE MIN> key sets the scale lower limit value.
During "LIN" mode, the allowable setting range is O to the subscale value (* * .* /D) multiplied by 10.
During "%" mode, the allowable setting range is 0 to the subscale value (* * * .* %/D) multiplied by 10.
They can be set by the rotary knob, step keys, or numeric keys.

(13) <LENGTH * * * * * km> key
Sets an optical fiber length.
The allowable setting range is 0.001 to 99.999 km (at 0.001 step), and it can be set by the rotary knob,

step keys, or numeric keys.

(14) <AUTO SUB SCALE> key
Sets the ON/OFF status of the function to display the subscale by automatic scaling after arithmetic
operations when the trace C is set at <CALCULATE C> or <EFFECT C>.
When this key is selected, rewrite processing is performed for the displayed waveform according to the
level axis scale after the change. SUB LOG, SUB LIN or OFST LVL are changed by automatic scaling.

In the reverse video status, lggg is displayed at the bottom of the screen.

NOTE

What is the subscale ?

When the differential waveforms (based on LOG value), normalized waveforms, or
luminosity correction waveforms are displayed, the absolute value is shown on the
level scale. On this equipment, the relative level scale is called the “subscale”.
When both the waveforms of absolute and relative values are overlapped, the
absolute value scale is shown at left and the relative value scale is shown at right.
If the left scale (main scale) is switched to the LOG (8 DIV) or linear (10 DIV), the
subscale is shown according to number of DIV of the main scale.




s)

(16)

an

PW In the linear scale, unit is specified to “pW” after the
reference level has been entered using ten-key.

L I In the linear scale, unit is specified to “nW” after the
reference level has been entered using ten-key.

W In the linear scale, unit is specified to “uW after the
reference level has been entered using ten-key.

mW In the linear scale, unit is specified to “mW” after the
reference level has been entered using ten-key.

A
<pW> key

Specifies unit of reference level to "pW" in the linear scale.

This soft key menu (3 can be shown by pressing ten-key while the screen is in the linear scale mode (this
state is brought up by selecting <LIN SCALE>) and displaying interrupt of the reference level.

If this key is pressed following entry of value, scale is set and, at the same time, the soft key menu
disappears and the screen returns to the state at the time when ten-key was pressed.

<nW> key

Specifies unit of the reference level to "nW" in the linear scale.

This soft key menu (3 can be shown by pressing ten-key while the screen is in the linear scale mode (this
state is brought up by selecting <LIN SCALE>) and displaying interrupt of the reference level.

If this key is pressed following entry of value, scale is set and, at the same time, the soft key menu
disappears and the screen returns to the state at the time when ten-key was pressed.

<uW> key

Specifies unit of the reference level to "uW" in the linear scale.

This soft key menu (3 can be shown by pressing ten-key while the screen is in the linear scale mode (this
state is brought up by selecting <LIN SCALE>) and displaying interrupt of the reference level.

If this key is pressed following entry of value, scale is set and, at the same time, the soft key menu
disappears and the screen returns to the state at the time when ten-key was pressed.



(18) <mW> key
Specifies unit of the reference level to "mW" in the linear scale.
This soft key menu (3 can be shown by pressing ten-key while the screen is in the linear scale mode (this
state is brought up by selecting <LIN SCALE>) and displaying interrupt of the reference level.
If this key is pressed following entry of value, scale is set and, at the same time, the soft key menu

disappears and the screen returns to the state at the time when ten-key was pressed.

51.7 [SETUP] switch

The relative measuring condition setup functions have been grouped in the SETUP switch area.
When this switch is pressed, the soft key menu of (D is displayed.

@ RESOLN ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the resolution.
0.05 nm
< [S{RII\I\ISGI\I]{%% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the measuring sensitivity.
< AT\‘;I]E:/[I}EASGIE ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the number Of averaging times.
SAMPLING
AUTO

SAMPLING
PT 1001

glvE,J AI:SIICJ}II—{IE Sets the CW light measurement mode.

PLS LIGHT

................................................... Automatically sets the sampling point for measurement.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the sampling point for measurement.

MEASURE Sets the pulse light measurement mode. (To @)

MORE 1/2

A
SETUP

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, The soft key menu of @ is displayed.




)]

@

RESOLN | .. i i i

CORRECT Turns the resolution compensation function on and off. (Toggle)

TLSSYNC | ... Makes synchronized sweeping with the wavelength tunable
SWEEP laser source. (Toggle)

MEASWL | Sets the measuring wavelength to the air wavelength or

AIR VAC vacuum wavelength. (Toggle)

MORE272 | . The soft key menu of @ is displayed.

A
SETUP
<RESOLN> key

Sets the resolution.

When this key is pressed, the current resolution is displayed in the interrupt display section.

The allowable setting range is 0.01 to 2 nm (1, 2 or 5 steps) and the rotary knob, step keys or ten-key pad
is used for setting.

NOTE

When an optical fiber with large-diameter cores is used, the maximum resolution is
restricted, so that the set resolution may not be obtained.
(— 10.3.3 Restriction on resolution)

<SENS> key

Sets the measuring sensitivity.

This equipment permits selecting 5 measuring sensitivity levels according to the use.

When this key is pressed, the current measuring sensitivity is displayed in the interrupt display section.
The allowable setting range is NORMAL RANGE HOLD, NORMAL RANGE AUTO, MID, HIGH 1,
HIGH 2 and HIGH 3. The display is changed in rotation by the rotary knob or step keys as "NORMAL
RANGE HOLD", "NORMAL RANGE AUTOQ", "MID", "HIGH 1", "HIGH 2" and "HIGH 3" in order to

select a desired sensitivity level. (—8.1.3 Measuring sensitivity selection)



3)

4)

®)

(6)

<AVERAGE TIME> key

Sets the number of averaging times for each measurement point.

When this key is pressed, the current number of averaging times is displayed in the interrupt display
section.

The allowable setting range is 1 to 1000 times (1 step) and the rotary knob, step keys or ten-key pad is

used for setting.

NOTE

If the number of averaging times is large (e.g., 1000 times) at a measuring sensitivity
level of HIGH 1 to 3, the time required for sweeps becomes extremely long.

<SAMPLING AUTO> key
Sets on and off the function that automatically sets the sampling count for measurement. When this key is

selected, the sampling count is automatically set according to the settings of span and resolution.

<SAMPLING PT> key

Sets the sampling point for one sweep.

When this key is pressed, the current sampling count is displayed in the interrupt display section.

The allowable setting range is 11 to 20001 points (1 step) and the rotary knob, step keys or ten-key pad is
used for setting.

Usually, this mode is used for measurement.

NOTE
“UNCAL” Display

When the resolution is too small for the sampling intervals determined by the set span
and the set number of samples, there is a possibility that data may not be collected
perfectly.

In this equipment, when the span, number of samples and resolution are improperly
set, “UNCAL” is displayed in the vicinity of the resolution display on the waveform
frame.

In the status where “UNCAL” is displayed, correct measurement cannot be made.

At that time, reduce the span or increase the number of samples or resolution before
measurement so that “UNCAL” may not be displayed.

Besides, if the number of samples is automatically set using the <SAMPLING AUTO>
key of the [SET UP] switch, the optimum number of samples is automatically set
according to the settings of span and resolution.

<CW LIGHT MEASURE> key
Sets the CW light measurement mode.

In this mode, every measuring sensitivity can be set.



(7) <PLS LIGHT MEASURE>
Sets the pulse light measurement mode. (— 5.2.1 Pulse light measuring function)
When this key is pressed, it is displayed in reverse video and the soft key menu of @) is displayed.
If the <PEAK HOLD> key is displayed in reverse video in the soft key menu of (2), the current hold time
is displayed in the interrupt display section.

In this mode, the measuring sensitivity can not be changed.

(8) <RESOLN CORRECT> key
Turns the resolution compensation function on and off.
Press this key and the its indication is reversed and the resolution compensation function becomes
effective.

At this time, ggi appears at the low end section of the display

With the optical spectrum analyzer, the wavelength resolution is preset by changing the slit width inside
the monochromator. Consequently, the setting does not always coincide with the actual resolution levels.
With this equipment, for example, when the resolution is set to 0.1 nm, the actual resolution level

becomes 0.09 nm at 1,310 nm and it becomes 0.06 nm at 1,550 nm.

When the resolution compensation function is turned on, the measurement data are software-processed so
that the actual resolution coincides with the preset resolution level. Turn this resolution compensation
function on when it is necessary to use actual resolution level which equals to the preset resolution level.
Nonetheless, it is invalid in the following cases:

o When the resolution setting is made to 0.01 nm.

compensation function

e When the measuring wavelength is 1,250 nm or less.

(9) <TLS SYNC SWEEP> key
Sets on and off the synchronous sweep function for the wavelength tunable laser source. When this key is
selected, the wavelength tunable laser source connected to the GP-IB 2 port is swept interlocking with the

sweep of this equipment. (— Interlock sweep function for the wavelength tunable laser source)

(10) <MEAS WL AIR VAC> key
Sets the measuring wavelength to the air wavelength or vacuum wavelength.
While the "AIR" is being selected, the measuring wavelength becomes air wavelength and while the
"VAC" is being selected, the measuring wavelength becomes vacuum wavelength.
Meanwhile, when the vacuum wavelength is being selected (when the "VAC" indication is being
reversed), appears at the low end section of the display.
VAC
* Changeove%cc rding to this function is valid tothe measuring wavelength only and changing over the
<MEAS WL AIR VAC> key after measurement has been finished and while the measured wavelength is
being indicated does not work to change the wavelength.
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(12)

(13)

(14)

M%)]l;E - Sets LPF measurement mode for the pulsed light.

PEAK HOLD
1000 msec

EXT TRG Sets the external trigger signal measurement mode for pulsed

MODE light.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Sets the peak hold measurement mode for pulsed hght

RETURN

A

PLS LIGHT
( MEASURE

SETUP |

Returns to the soft key menu of (D.

<LPF MODE> key
Sets the mode for measuring pulse light by using a Low Pass Filter. (— 5.2.1 Pulse light measuring
function)

When this key is pressed, it is displayed in reverse video and LPF mode is entered.

<PEAK HOLD> key

Sets the mode for measuring the peak level of pulse light. (— 5.2.1 Pulse light measuring function)
When this key is pressed, it is displayed in reverse video and PEAK HOLD mode is entered.

The hold time is shown in the interrupt display area.

It can be set within the range of 1 msec to 9999 msec using the rotary knob, step keys or ten keys.

<EXT TRG MODE> key
Sets the mode for measuring pulse light by external trigger signal. (— 5.2.1 Pulse light measuring
function)

When this key is pressed, it is displayed in reverse video and external trigger mode is entered.

<RETURN> key
Returns to the soft key menu of (.



51.8 [MARKER] switch

This switch performs the setting related to the marker function.

When this switch is pressed, the soft key menu of (D is displayed.

NOTE

In the three-dimensional display mode, the waveforms displayed by the step keys can
be selected by use of the marker. The parameters can be changed by the rotary
control knob or numeric keys.

) < MARKER
MARKER—

CENTER
MARKER—
REF LEVEL

SET
MARKER 1&2

< SET MKR
< CLR MKR

ALL MKR
CLEAR

MORE 1/3

A
MARKER

Displays the moving marker.

Sets the wavelength of the moving marker to the center
wavelength.

Sets the level of the moving marker to the reference level.

Sets the moving marker to the fixed marker 1 or 2.

Sets the moving marker to the fixed marker with the specified
number.

Clears the fixed marker with the specified number.

Clears the displayed moving marker and fixed marker.

Displays the soft key menu of 2/3.



@ @ ................................................... Displays the wavelength line marker 1.
@ ................................................... Displays the wavelength line marker 2.
@ ................................................... Displays the wavelength line marker 3.
@ ................................................... Displays the wavelength line marker 4.

MKRL1-L2 | Sets the section between the wavelength line markers 1 and 2
: —SPAN within the sweep range.
SEARCH ~ Executes PEAK SEARCH and ANALYSIS between the
L1-L2 wavelength line markers 1 and 2. (Toggle)
LI(I;IEEIX‘[ER --------------------------------------------------- Clears all the displayed line markers and line marker values.
MORE2/3 J Displays the soft key menu of 3/3.
A
MARKER

(1) <MARKER> key
Displays the moving marker.
When no moving marker appears, it is displayed on the waveform in the center (point 501) of the screen
and the marker value is displayed in the data area. If a moving marker already appears, it remains at the
current displayed position without change.
After pressing this key, the moving marker can be moved by the rotary knob or step keys.

(2) <MARKER — CENTER> key
Sets the wavelength of the moving marker to the center wavelength.
After execution, the set mean wavelength is displayed in the interrupt display section. At this time,
center wavelength setting, measurement start wavelength setting and measurement end wavelength setting
are changed.
Center wavelength setting can be performed in succession by using the rotary knob, step keys or ten-key
pad.
The allowable setting range is 600.00 to 1750.00 nm (0.01 step).



3)
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(6)

(7

®)

<MARKER — REF LEVEL> key

Sets the level of the moving marker to the reference level.

After execution, the set reference level is displayed in the interrupt display section and rewrite processing
is performed for the displayed waveform according to the reference level after the change.

Reference level setting can be performed in succession by using the rotary knob, step keys or ten-key pad.
Allowable range of change in the LOG scale is —90.0 to +20.0 dBm (0.1 step) and that in the linear scale
is 1.00 pW to 100 mW (1.00 to 9.99 [pW, nW, uW, mW]:0.01 step, 10.0 to 99.9 (100) [pW, nW, uW,
(mW)]:0.1 step, 100 to 999[pW, nW, uW]:1 step).

If the moving marker value exceeds the allowable setting range, it is set to the nearest value in the range
and WARNING is displayed.

<SET MARKER 1&2> key
If the fixed marker is not set, this key sets the fixed marker 1 at the position of the moving marker.

When the fixed marker 1 is set, the fixed marker 2 is set and the marker value is displayed in the data area.

<SET MKR> key

Sets the moving marker to the fixed marker with the specified number and displays the marker value in
the data area. When this key is pressed, the marker number is displayed in the interrupt display section,
and can be changed by using the rotary knob, step keys, or ten-key pad. The menu (@) of this soft key is
displayed. When the <SET> key is pressed, the fixed marker with the specified number is set.

<CLR MKR> key

Clears the fixed marker with the specified number and also the marker value from the data area. When this
key is pressed, the marker number is displayed in the interrupt display area, and can be changed by using
the rotary knob, step keys, or ten-key pad. The menu ((9) of this soft key is displayed. When the
<CLEAR> key is pressed, the fixed marker with the specified number is cleared.

<ALL MKR CLEAR> key

Clears the displayed moving marker and fixed marker and also the marker value in the data area.

<LINE MARKER 1> key

Displays the wavelength line marker 1.

While the moving marker is displayed, the wavelength line marker 1 is displayed at the position of the
moving marker. When the moving marker is not displayed, the wavelength line marker 1 is displayed at
the 1/4 position from the left end of the screen.

When the wavelength line marker 1 already appears, it remains at the displayed position without change.

After execution, the wavelength line marker 1 can be moved by the rotary knob or step keys.
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<LINE MARKER 2> key

Displays the wavelength line marker 2.

While the moving marker is displayed, the wavelength line marker 2 is displayed the position of the
moving marker. When the moving marker is not displayed, the wavelength line marker 2 is displayed at
the 1/4 position from the right end of the screen.

When the wavelength line marker 2 already appears, it remains at the displayed position without change.

After execution, the wavelength line marker 2 can be moved by the rotary knob or step keys.

<LINE MARKER 3> key

Displays the level line marker 3.

While the moving marker is displayed, the level line marker 3 is displayed at the 1/4 from the upper end
of the screen. When the level line marker 3 already appears, it remains at the displayed position without
change.

After execution, the level line marker 3 can be moved by the rotary knob or step keys.

<LINE MARKER 4> key

Displays the level line marker 4.

While the moving marker is displayed, the level line marker 4 is displayed at the position of the moving
marker. When the moving marker is not displayed, the level line marker 4 is displayed at the 1/4
position from the lower end of the screen.

When the level line marker 4 already appears, it remains at the displayed position without change.

After execution, the level line marker 4 can be moved by the rotary knob or step keys.

<MKR L1-L2 — SPAN> key

Sets the section between the wavelength line markers 1 and 2 within the sweep range and performs
rewrite processing.

After execution, the set span is displayed in the interrupt display section. When a span change is made,
the displayed waveform is rewritten according to the set span.

Span setting can be performed in succession by using the rotary knob, step keys or ten-key pad.

The allowable setting range is 0 and 1.0 to 1500.0 nm (0.1 step).

Span setting, measurement start wavelength setting and measurement end wavelength setting can be

changed by executing this key.
NOTE

When both WL1 and WL2 are set, set the smaller value to the measurement start
wavelength and the larger value to the measurement end wavelength.

When only WL1 is set, set the marker value to the measurement start wavelength and
the right end of the screen to the measurement end wavelength.

When only WL2 is set, set the left end of the screen to the measurement start
wavelength and the marker value to the measurement end wavelength.

<SEARCH L1-L2> key
When this key is selected and the wavelength line markers 1 and 2 are set, PEAK SEARCH or
ANALYSIS is executed between the markers 1 and 2.

When this key is not selected, it is executed within the effective range of the screen.



NOTE

When both WL1 and WL2 are set, it is executed between the line marker 1 and 2.
When only WL1 is set, it is executed between the line marker 1 and the right end of
the screen.

When only WL2 is set, it is executed between the left end of the screen and the line
marker 2.

When WL1 and WL2 are not set, it is executed for all range of the screen.

SRC
In the reverse video status, | 1_p |is displayed at the bottom of the screen.

(14) <LINE MKR CLEAR> key
Clears all the displayed line markers and line marker values.

©) MULTI-MKR | Switches the marker value display to the multi-marker display.
DISPLAY (Toggle)
In the multi-marker display, selects whether to display the
OFFSET | display column of a subtraction value for the difference in the
SPACING . .
moving marker or adjacent marker. (Toggle)
< LvLpiGIT2| Specifies the number of digits (below a decimal point) for the
| level display of the marker.
MKR LIST : :
PRINT |— Prints the multi-marker value.
MKRAUTO | Makes the waveform track the fixed marker level position at
UPDATE the active trace updating time. (Toggle)
MKRUNIT | Selects the wavelength display mode or the frequency display
nm THz mode for marker value display. (Toggle)
A
MORE 3/3 | .o Displays the soft key menu of 1/3. (To (D)

(15) <MULTI-MKR DISPLAY> key
Switches the marker value display to the multi-marker display.
When this key is selected, a moving marker value and up to three fixed marker values are displayed in the
data area. If four or more fixed markers are set, the data area is scrolled up or down by pressing the step
keys and the remaining fixed marker values can be displayed.
If this key is not selected, only the values of the moving marker and fixed marker 1 or 2 are displayed.
This display is the same as that of the AQ-6315 series. Usually, use this key as it remains pressed.



(16)

(a7

(18)

(19)

(20)

<OFFSET SPACING> key
In the multi-marker display, selects whether to display the display column of a subtraction value for the

difference (OFFSET) in the moving marker and adjacent marker.

. Examples of the multi-marker display
(For OFFSET)
\/  :1552.000nm  —10.000 dBm V-Vn:
V01 :1552.100nm  —20.000 dBm 0.100nm  —10.000 dBm
\02 :1552.200 nm  —30.000 dBm 0.200nm  —20.000 dBm
/03 :1552.300 nm  —40.000 dBm 0.300nm  -30.000 dBm
| | Difference in the moving
(For SPACING) marker (V)
\V/  :1552.000nm  —10.000 dBm SPACING :
V01 :1552.100 nm  —20.000 dBm 0.100nm  —10.000 dBm
\/02 :1552.200nm  —30.000 dBm 0.100nm  —10.000 dBm
\/03 :1552.300 nm  —40.000 dBm 0.100nm  —10.000 dBm

Difference in
the preceding marker
The window can be scrolled up or down by the step keys.

If the marker is set outside the screen, the screen is scrolled up or down to the position where the value
can be displayed.
Only the marker that is set is displayed.

<LVL DIGIT * > key

Specifies the number of level display digits (below a decimal point) of the marker.

After execution, the number of level display digits (below a decimal point) of the marker is displayed in
the interrupt display section, and can be changed by using the rotary knob, step keys, or ten-key pad.
The changeable range is 1 to 3 (1 step).

<MKR LIST PRINT> key

Prints the multi-marker value to the built-in printer.

<MKR AUTO UPDATE> Key
While this key is selected, the fixed marker level value being displayed in the data area is updated each
time the active trace waveform is updated.

<MKR UNIT nm THz> Key

Switches the marker value display between in the wavelength display mode and in the frequency display
mode.

When this key is pressed, the marker value display unit (wavelength/frequency) can be set independently
from the horizontal axis unit (wavelength/frequency) for waveform display set with the <HORZN SCL
nm THz> Key.

The setting with this key changes as the setting with the <HORZN SCL nm THz> key changes, but the
setting with the <HORZN SCL nm THz> key does not change even when the setting with this key
changes.(When the X axis is in the frequency display mode, marker values can be set to the wavelength
display mode.)



@ SET | ... SetS the ﬁXed @ CLEAR | Clears the ﬁxed
marker to the preset marker with the
marker number and preset marker
returns to the soft number and returns
key menu of to the soft key menu
MARKER. (To D) of MARKER. (To

@)
CANCEL | . Returns to the soft CANCEL | . Returns to the soft
key menu of key menu of
A MARKER without A MARKER without
SET MKR setting the fixed CLR MKR clearing the fixed
marker. (To D) marker. (To D)
MARKER | MARKER |

(21) <SET> key
Sets the fixed marker to the preset marker number.
After setting, it returns to the soft key menu of [MARKER]. (To (D)

(22) <CLEAR> key
Clears the fixed marker with the preset marker number.
If the fixed marker is not provided, it clears the moving marker.
After clearing, it returns to the soft key menu of [MARKER]. (To (D)

(23) <CANCEL> key
Returns to the soft key menu of [MARKER] without setting (clearing) the fixed marker. (To (D)



5.1.9 [PEAK SEARCH] switch

When this switch is pressed, the soft key menu of (D is displayed and the <PEAK SEARCH> key or
<BOTTOM SEARCH> key that is selected is executed.

) PEAK Detects the maximum value of level and sets the moving

SEARCH marker.

< BOTTOM | Detects the minimum value of level and sets the moving
SEARCH marker.
< NEXT | Detects the next maximum value/minimum value and sets the
SEARCH moving marker.

< NEXTSRCH | Sets the moving marker to the right-hand next maximum

RIGHT value/minimum value.
< NEXTSRCH | Sets the moving marker to the left-hand next maximum

LEFT value/minimum value.
MARIS(];:E]£{ e | — Sets the moving marker to the fixed marker 1 or 2.
SETMKR | Sets the moving marker to the fixed marker with the specified
number.
MORE12 | Displays the soft key menu of 2/2.
A
PEAK SRCH




@ € CLRMER | Clears the fixed marker with the specified number.

AéIEEthRR --------------------------------------------------- Clears the displayed moving marker and fixed marker.
aAavto | Detects the maximum value/minimum value of level at each

SEARCH sweep. (Toggle)

< MODEDIFF | Sets the peak/bottom difference that becomes a criterion for

3.00dB mode judgment.

MORE22 | . Displays the soft key menu of 1/2.

A
PEAK SRCH

(1) <PEAK SEARCH> key
Makes a peak search (detection of the maximum value of level) for the active trace, sets the moving
marker and displays the marker value in the data area. When the peak level exceeds the upper end or
lower end of the screen, the marker is displayed at the upper end or lower end, and the marker value is
displayed correctly.
After execution, the marker can be moved by the rotary knob or step keys.

(2) <BOTTOM SEARCH> key
Makes a bottom search (detection of the minimum value of level) for the active trace, sets the moving
marker, and displays the marker value in the data area. When the bottom level exceeds the upper end or
lower end of the screen, the marker is displayed at the upper end or lower end, and the marker value is
displayed correctly.

After execution, the marker can be moved by the rotary knob or step keys.

(3) <NEXT SEARCH> key
Sets the moving marker to the peak (maximum value of level) or bottom (minimum value of level) next to
the current set moving marker value (level value) on the active trace. When such a peak or bottom does
not exist, the moving marker is continuously displayed at the same position.

When the peak or bottom exceeds the upper end or lower end, the marker value is displayed correctly.
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<NEXT SRCH RIGHT> key

Sets the moving marker to the peak (maximum value of level) or bottom (minimum value of level) on the
right of the current set moving marker value (level value) on the active trace. When such a peak or
bottom does not exist, the moving marker is continuously displayed at the same position.

When the peak or bottom exceeds the upper end or lower end of the screen, the marker value is displayed
correctly.

<NEXT SRCH LEFT> key

Sets the moving marker to the peak (maximum value of level) or bottom (minimum value of level) on the
left of the current set moving marker value (level value) on the active trace. When such a peak or
bottom does not exist, the moving marker is continuously displayed at the same position.

When the peak or bottom exceeds the upper end or lower end of the screen, the marker value is displayed
correctly.

<SET MARKER 1&2> key
If the fixed marker is not set, this key sets the fixed marker 1 at the position of the moving marker. When

the fixed marker 1 is set, the fixed marker 2 is set and the marker value is displayed in the data area.

<SET MKR> key

Sets the moving marker to the fixed marker with the specified number and displays the marker value in
the data area.  After execution, the marker number is displayed in the interrupt display section, and can
be changed by using the rotary knob, step keys, or ten-key pad. The menu (3) of this soft key is

displayed and the mark number is set.

<CLR MKR> key

Clears the fixed marker with the specified number and also the marker value from the data area. After
execution, the marker number is displayed in the interrupt display section, and can be changed by using
the rotary knob, step keys, or ten-key pad. When this key is pressed, the menu (@) of this soft key is

displayed and the specified number is set.

<ALL MKR CLEAR> key

Clears the displayed moving marker and fixed marker and also the marker value in the data area.

<AUTO SEARCH> key
Sets the ON/OFF status of the peak/bottom function at each sweep. When this key is selected, a
peak/bottom search is automatically made after completion of the sweep, and the moving marker is set.

In the reverse video status, | AUT | is displayed at the bottom of the screen.
SRC

<MODE DIFF> key

Sets the minimum difference (dB) between the top and bottom points of waveforms to be used as the
mode selection reference when a mode is selected by <PEAK SEARCH> or <ANALY SIS> key.

When this key is pressed, the current set value is displayed in the interrupt display section.

The allowable setting range is 0.01 to 50.00 dB (0.01 step) and the rotary knob, step keys or ten-key pad
is used for setting.



(12)
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SET

CANCEL

A

SET MKR

<SET> key

--------------------- Sets the fixed
marker to the preset
marker number and
returns to the soft
key menu of PEAK
SEARCH. (To )

,,,,,,,,,,,,,,,,,,,,, Returns to the soft
key menu of PEAK
SEARCH without
setting the fixed
marker. (To D)

Sets the fixed marker to the preset marker number.
After setting, it returns to the soft key menu of [PEAK SEARCH]. (To D)

<CLEAR> key

Clears the fixed marker with the preset marker number.

If the fixed marker is not provided, it clears the moving marker.

CLEAR

CANCEL

A

CLR MKR

After clearing, it returns to the soft key menu of [PEAK SEARCH]. (To D)

<CANCEL> key

-Clears the fixed
marker with the
preset marker
number and returns
to the soft key menu
of PEAK SEARCH.
(To D)

Returns to the soft
key menu of PEAK
SEARCH without
clearing the fixed
marker. (To D)

Returns to the soft key menu of [PEAK SEARCH] without setting (clearing) the fixed marker. (To (D)



5.1

10 [ANALYSIS] switch

The related spectrum analysis functions have been grouped in this ANALYSIS switch area.

When this switch is pressed, the soft key menu of (D is displayed, and also a selected key among the first 3

keys from the top is executed.

(M

(1)-1

E%E]EI:LV(‘)]PDE Searches the spectrum width.
ANALYSIST Analyzes the spectrum required for LD, LED or PMD
SMSR indication, or measures the side mode suppression ratio and
the marker-to-marker power.
ANALYSIS2 Calculates the noise figure (NF), and performs the WDM
EDFA NF analysis.
< SPCWDTHR] Set a threshold for spectrum width search,
PA%%\];Z)F[‘ER ................................................... Set the parameters of the selected a]gorithm.
AUTO ~ Automatically executes the selected (reversely indicated)
ANALYSIS calculation after the end of sweep.
éié‘i\g-{KR ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, C]earS the Shlft and ﬁXed markers from the screen.
]S)\I%IPTLC/EY ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Switches between the color analysis, WDM analysis, and
A waveforms display screens.
ANALYSIS

<SPEC WD * * * * * * > key

Measures the spectrum width.

When this key is pressed, the algorithm is displayed on the screen. Also, the spectrum width is measured
based on the selected algorithm, the exclusive marker is set, and the spectrum width is displayed in the
data area.

The following algorithm parameters can be set by the rotary knob or step keys:

Parameters: ENVELOPE, THRESH, RMS, PEAK RMS, NOTCH

<SPEC WD ENVELOPE> key

Displays the spectral width by the envelope method on active trace.

Also, this key sets the dedicate marker.

The threshold can be set by the <SPCWD THR ENV * * * * > key. The other parameters can be set from
the soft key menu which is displayed when the <PARAMETER(ENV)> key is pressed.

When there is no data on the active trace, WARNING is displayed.

For the algorithm using the envelope method, refer to 5.4.1.



(1)-2

(1)-3

(1)-4

(1)-5

@

<SPEC WD THRESH> key

Displays the spectral width by the threshold method on active trace.

Also, this key sets the exclusive marker.

The threshold can be set by the <SPCWD THR THR * * .* * >key. The other parameters can be set from
the soft key menu which is displayed when the <PARAMETER(THRESH)> key is pressed.

When there is no data on active trace, WARNING is displayed.

For the algorithm using the threshold method, refer to 5. 4. 2.

<SPEC WD RMS> key

Displays the spectral width by the RMS method on active trace.

Also, this key sets the exclusive marker.

The threshold can be set by the <SPCWD THR RMS * * * * >key. The other parameters can be set from
the soft key menu which is displayed when the <PARAMETER(RMS)> key is pressed.

When there is no data on active trace, WARNING is displayed.

For the algorithm using the RMS method, refer to 5.4.3.

<SPEC WD PEAK RMS> key

Displays the spectral width by the PEAK RMS method on active trace.

Also, this key sets the exclusive marker.

When this key is selected, only the peak point of each mode exceeding the limit value on the displayed
waveform is calculated.

The threshold can be set by the <SPCWD THR PRMS * * * * >key. The other parameters can be set
from the soft key menu which is displayed when the <PARAMETER(PK RMS)> key is pressed.

When there is no data on active trace, WARNING is displayed.

For the algorithm using the PEAK RMS method, refer to 5.4.3.

<SPEC WD NOTCH> key

Measures the notch width of fiber grading transparent spectrum and others. For the notch width
measurement algorithm, see Section 5.4.4.

The threshold can be set by the <SPCWD THR NCH * * * * >key. The other parameters can be set from
the soft key menu which is displayed when the <PARAMETER(NOTCH)> key is pressed.

<ANALYSIS 1* * * * * * > key

Measures the side-mode suppression ratio (SMSR) and the marker-to-marker power.  Also, it can
perform analysis required for LD, LED and PMD indication.

When this key is pressed, the analysis type is indicated displayed in the interrupt display area.

Also, the currently selected analysis is executed, the exclusive marker is set, and the measured results are
displayed in the data area.

The following analysis parameters can be set using the rotary knob or step keys.

Parameters: DFB-LD, LED, SMSR, POWER, PMD, FP-LD



(2)-1 <ANALYSIS1 SMSR> key
Measures the side mode suppression ratio (SMSR) of the active trace, sets the moving marker and fixed
marker 1 to the peak level of the waveform and the fixed marker 2 to the second highest level, and
displays the result in the data area.
This function is mainly used for DFB laser measurement.
When there is no data on active trace, WARNING is displayed.

(2)-2 <ANALYSIS1 POWER> key
Makes a power measurement between markers for active trace.
When the <SEARCH L1-L2> key is displayed in reverse video, the integrated power enclosed by the
wavelength line markers 1 and 2 is calculated and the level line marker 3 is set. Then, the integrated
power value is displayed in the data area.
When the <SEARCH L1-L2> key is displayed in non-reverse video, power is calculated within the
effective range of the screen.
When the <SEARCH L1-L2> key is displayed in reverse video and both wavelength line markers 1 and 2
are set out of the range, this is regarded as a no data status and WARNING is displayed.
The range for integration varies with the set status of the wavelength line markers.
Fig. 5-1 shows the range for integration at each setting by hatching.

(D Both markers 1 and 2 are set. ® Only the marker 1 is set.
ﬁ / s
nﬁrkerl marker2 marker]
(marker2) (markerl)

Fig. 5-1 Power Range Between Markers (1/2)



(@ Only the marker 2 is set. @ No marker is set.

_ _

\

marker2

Fig. 5-1 Power Range Between Markers (2/2)

Power measurement calculation is made by the following expression.

P= Sx 2(%)

In case of the A-B or B-A waveform:

P= Sx XZPi
P : Measured powervalue
S Wavelength diff bet displ ints [ SPAN ]
: avelen ifference between display points
. g e Py p SAMPLE POINTS-1"
Pi : Level at each point
Ri : Effective resolution value at the wavelength at each point (Stored in this equipment)



(2)-3 <ANALYSIS1 FP-LD> key
Makes an analysis required for FP-LD (Fabry-Perot laser diode) and displays the result in the data area for
active trace. Regardless of the select status of the <SEARCH L1-L2> key, analysis is made for all the
range of active trace.

The analysis items are as follows (Parameter can be set except for peak wavelength and peak level) :

e [MEAN WL]

e [MODE] (Mode number)

e [TOTAL POWER]

e [PKWL] (Peak wavelength)
e [PKLVL] (Peak level)

o [SPEC WD]

(2)-4 <ANALYSIS1 DFB-LD> key
Makes an analysis required for distributed feedback-laser diode (DFB-LD) and displays the result in the
data area for active trace.
Regardless of the select status of the <SEARCH L1-L2> key, analysis is made for all the range of active
trace.

The analysis items are as follows (Parameter can be set for SMSR and band width) :

e [SMSR] (Side-Mode Suppression Ratio)

o [MODE OFFSET] (space between a peak level and the next peak level)
e [PKWL] (Peak wavelength)

e [PKLVL] (Peak level)

e [-XdBWD]

(2)-5 <ANALYSIS1 LED> key
Makes an analysis required for LED (light emitting diodes and displays the result in the data area.
Regardless of the select status of the <SEARCH L1-L2> key, analysis is made for all the range of active
trace.
When noise mask is set, the above measurement is made after completion of the noise mask.
The analysis items are as follows (Parameter can be set except for peak wavelength and peak level) :

e [MEAN WL]

e [TOTAL POWER]

e [PKWL] (Peak wavelength)
e [PKLVL] (Peak level)

o [SPEC WD]

(2)-6 <ANALYSIS1 PMD> key
Performs the PMD analysis for the waveform of the active trace and the results are displayed in the data
area. For details of the PDM analysis, see section 8.3.



3)

(3)-1

()2

(3)-3

(3)-4

<ANALYSIS2 * * * * * * > Key
This key allows executing the following analyses:
(DCalculation of noise figure (NF)
(@WDM analysis
(®WDM-NF (multi-channel NF) analysis
@Optical filter (PEAK) analysis
(®Optical filter (BOTTOM) analysis
When this key is pressed, the types of analyses are displayed in the interrupt display area.
At the same time, the type of analysis currently selected is executed, the dedicated marker is set and the
measured value is displayed in the data area. The following analysis parameters can be set with the
rotary knob or the step key:
Parameters : EDFA-NF, WDM, WDM-NF, FIL-PK, FIL-BTM

<ANALYSIS2 EDFA NF> key

Calculates NF (NOISE FIGURE) on the supposition that pre-amplification waveform and post-
amplification waveform of the optical amplifier are put in the trace A and trace B and displays the result
in the data area.

If the measurement conditions are different between the trace A and the trace B, WARNING is displayed.
For the NF measuring function, refer to 5.3.1.

<ANALYSIS2 WDM> key

Calculates the peak wavelength, peal level, and SNR of each channel of WDM waveforms.

Also, this key calculates the wavelength difference and level difference when any channel is selected.
The results are listed and displayed.

For the WDM analysis algorithm, see Section 5.3.3.

<ANALYSIS2 WDM-NF> key

Calculates NF (noise figure) for each WDM channel in block on the assumption that the WDM
waveforms before and after amplification with the light amplifier are placed in the traces A and B, and
displays the result in the data area.

For the NF measuring function, refer to 5.3.4.

<ANALYSIS2 FIL-PK> key
Analyzes the following items in block for the waveform with which the optical filter (transmission type)
and displays the results in the data area:
(DPeak level
(@Peak wavelength
(@Center wavelength
@Peak width
(®)Cross talk
®Ripple width
For the algorithm of the optical filter analysis function, see Paragraph 5.3.5.



(3)-5 <ANALYSIS2 FIL-BTM> key

“)

®)

(6)

™)

®)

Analyzes the following items in block for the waveform with which the optical filter (notch type) and
displays the results in the data area:

(DBottom level

(@Bottom wavelength

(@Center wavelength

@Notch width

(®)Cross talk
For the algorithm of the optical filter analysis function, see Paragraph 5.3.5.

<SPCWD THR * * * * > key

Sets a threshold for spectrum width measurement.

When this key is pressed, the threshold is indicated in the interrupt display area. Also, the spectrum
width is measured based on the current threshold, and the marker and data area are displayed.

The parameter corresponds to the TH or TH1 of each algorithm, and the parameters can be set for each
algorithm.

The parameters can be set in the following range.

ENVELOPE :0.01 to 50.00 dB (at 0.01 step)

THRESH :0.01 to 50.00 dB (at 0.01 step)

RMS, PEAK RMS : 0.01 to 50.00 dB (at 0.01 step)

NOTCH : 0.01to 50.00 dB (at 0.01 step)
<PARAMETER> key

Displays a soft key menu (soft key menus of (2 to @0) for setting parameters for a selected key out of
the above keys of (1) to (3)
A different soft key menu is displayed depending on the one out of 3 select status.

<AUTO ANALYSIS> key

Sets the ON/OFF status of the ANALYSIS function to be executed at each sweep. When this key is
selected, a selected key out of the above keys (1) to (3) is automatically executed after completion of the
sweep.

If the <AUTO PEAK SEARCH> key is selected when this key is latched, the <AUTO PEAK SEARCH>
key is cleared.

When the latch status of the <AUTO PEAK SEARCH> key is cleared by latching this key or when
ANALYSIS cannot be executed upon completion of a sweep, WARNING is displayed.

In the reverse video status, | AUT | is displayed at the bottom of the screen.
ANA

<ALL MKR CLEAR> key

Clears the displayed moving marker and fixed marker and also the marker value in the data area.

<SWITCH DISPLAY> key

Switches between the WDM list displayed by the <ANALYSIS2 WDM> key or <ANALYSIS2 WDM-
NF> key, and the waveforms screen.

This key is valid only when the <ANALYSIS2 WDM> key or <ANALYSIS2 WDM-NF> key has been
pressed.



@ < ENVTHL |\ Sets the threshold value for searching the spectral width by
3.00 dB the envelope method.
{ ENVTH2 | Sets the limit value for searching the spectral width by the
10.00 dB envelope method.
ENV Sets the magnification for searching the spectral width by the
K 1.00 envelope method.
RETURN
URN | Returns to the soft key menu of ANALYSIS. (To D)
A
PARAMETER
ANALYSIS |
<ENV THI> key

€))

(10)

an

(12)

Sets the threshold value for the spectral width search by the envelope method.

After execution, the current threshold value is displayed in the interrupt display section.

The threshold value can be changed in the range of 0.01 to 50.00 dB (0.01 step) by the rotary knob, step
keys or ten-key pad.

<ENV TH2> key

Sets the limit value for the spectral width search by the envelope method.

After execution, the current limit value is displayed in the interrupt display section.

The limit value can be changed in the range of 0.01 to 50.00 dB (0.01 step) by the rotary knob, step keys
or ten-key pad.

<ENV K> key

Sets the magnification for spectral width search by the envelope method.

After execution, the current magnification is displayed in the interrupt display section.

The magnification can be changed in the range of 1.00 to 10.00 (0.01 step) by the rotary knob, step keys
or ten-key pad.

<RETURN> key
Returns the soft menu key of ANALYSIS (D.



©) < THRESH | Sets the threshold value for searching the spectral width by
TH 10.00 dB the threshold method.
< THRESH | Sets the magnification for searching the spectral width by the
K 1.00 threshold method.

MODEFIT | Selects a marker position in searching the spectral width by
the threshold method. (Toggle)

RETURN

A
PARAMETER

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA RetuIIlS to the SOft key menu Of ANALYSIS (TO @)

ANALYSIS |

(13) <THRESH TH> key
Sets the threshold value for the spectral width search by the threshold method.
After execution, the current threshold value is displayed in the interrupt display section.
The threshold value can be changed in the range of 0.01 to 50.00 dB (0.01 step).

(14) <THRESH K> key
Sets the magnification for the spectral width search by the threshold method.
After execution, the current magnification is displayed in the interrupt display section.
The magnification can be changed in the range of 1.00 to 10.00 (0.01 step) by the rotary knob, step keys
or ten-key pad.

(15) <MODE FIT> key
Selects whether the marker is to be set to the mode peak or to the position where the level agrees with the
threshold level when a spectral width search by the threshold method is executed (magnification
K=1).



@ RMS Sets the limit value for the spectral width search by the RMS

TH 20.00 dB method.

{ RMS Sets the magnification for the spectral width search by the
K235 RMS method.

RETURN

A
PARAMETER

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Returlls to the SOf'[ key menu Of ANALYSIS (TO @)

ANALYSIS |

(16) <RMS TH> key
Sets the limit value for the spectral width search by the RMS.
After execution, the current value is displayed in the interrupt display section.
The limit value can be changed in the range of 0.01 to 50.00dB (0.01 step) by the rotary knob, step key or
ten-key pad.

(17) <RMS K> key
Sets the magnification for the spectral width search by the RMS method.
After execution, the current magnification is displayed in the interrupt display section.
The magnification can be changed in the range of 1.00 to 10.00 (0.01 step) by the rotary knob, step keys
or ten-key pad.



® PKRMS | Sets the limit value for the spectral width search by the PEAK
TH 20.0 dB RMS method.
< PKRMS | Sets the magnification for the spectral width search by the
K2.35 PEAK RMS method.
RETURN
URN | Returns to the soft key menu of ANALYSIS. (To D)
A
PARAMETER
ANALYSIS |

(18) <PK RMS TH> key
Sets the limit value for the spectral width search by the PEAK RMS method.
After execution, the current limit value is displayed in the interrupt display section.
The limit value can be changed in the range of 0.01 to 50.00 dB (0.01 step) by the rotary knob, step keys
or ten-key pad.

(19) <PK RMS K> key
Sets the magnification for the spectral width search by the PEAK RMS method.
After execution, the current magnification is displayed in the interrupt display section.
The magnification can be changed in the range of 1.00 to 10.00 (0.01 step) by the rotary knob, step keys
or ten-key pad.



@ < I"}]I?'g((:)l(_)l dB ................................................... SetS a threShOld for nOtCh Wldth measurement.
PEAK/ Sets the peak or the bottom of waveform for notch width
BOTTOM | — measurement, (Toggle)
RETURN
L I— Returns {0 the soft key men of ANALYSS. (To D)
A
PARAMETER
ANALYSIS |

(20) <NOTCH TH> key
Sets a threshold for notch width measurement.

The threshold can be changed within the range of 0.01 to 50.00 dB (at 0.01 step) by the rotary knob, step
keys, or numeric keys.

(21) <PEAK/BOTTOM> Key
Set the peak or the bottom of the waveform for notch width search.
Each time this key is pressed, "PEAK" or "BOTTOM" is displayed in reverse alternately.



@ < 1\/?(1;/][)8]51 ................................................... Sets the execution mode fOI' SMSR measurement.
< SMSRMASK | Sets the mask range in the vicinity of the peak for SMSR1
+10.00 nm measurement.
RETURN
U AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ReturIlS tO the SOft key menu OfANALYSIS (TO @)
A
PARAMETER
ANALYSIS |

(22) <SMSR MODE> key
Sets the execution mode for SMSR measurement.
After execution, the current execution mode is displayed in the interrupt display section.
The execution mode can be set to 1 or 2 by the rotary knob, step keys or ten-key pad.
The following explains the "SMSR1" and "SMSR2" definition.

(23) <SMSR MASK> key
Sets the mask range in the vicinity of the peak for SMSR1 measurement.
After execution, the current mask range is displayed in the interrupt display section.
The mask range can be changed in the range of 0 to 99.99 nm (0.01 step) by the rotary knob, step keys or
ten-key pad.



Definition of SMSR 1

Determines the difference in level

between the highest mode peak and the
second highest mode peak (except mask
setting range).

Level
y difference

A

VN~

-

Mask setting range

Definition of SMSR 2

Determines the difference in level

between the highest mode peak and
adjacent mode peaks whichever
higher.

Level
difference




< PWROFST | .. Sets the compensation value for marker-to-marker power
0.50 dB measurement.

RETURN

A
PARAMETER

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Returlls to the SOf'[ key menu OfANALYSIS (TO @)

ANALYSIS |

(24) <PWR OFSET> key
Sets the compensation value for power measurement.
After execution, the current compensation value is displayed in the interrupt display section. The
compensation value can be changed in the range of —10.00 to 10.00 dB (0.01 step) by the rotary knob,
step keys or ten-key pad.



® PMD TH

1000 dB ................................................... SCtS the threshold iIl the PMD analysis.

RETURN

A
PARAMETER

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Returns to the soft key menu of ANALYSIS. (To (D)

ANALYSIS |

(25) <PMD TH> key
Sets the threshold in the PMD analysis.
After execution, the current threshold value is displayed in the interrupt display section.
The threshold can be varied in the range of 0.01 to 50.00 dB (0.01 step) by using the rotary knob, step
keys, or ten-key pad.



CURSOR

ST | —— CurSOr on the Window moves to — direction'

................................................... Cursor on the window moves to | direction.

CURiSOR

RETURN

A
PARAMETER

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ReturIlS to the SOft key menu OfANALYSIS. (TO @)

ANALYSIS |

(26) <PARAMETER (FP-LD)>, <PARAMETER (DFB-LD)>, <PARAMETER (LED)>,
<PARAMETER(FIL-PK)>, <PARAMETER(FIL-BTM)> keys
Displays parameter setting window.
When the window is displayed, cursor appears at top of "ALGO". When modifying parameters, move
cursor to desired position with <CURSOR —> or <CURSOR | > and use the rotary knob, step keys or
ten-key for the modification.
Window to be shown varies depending on which of <ANALYSIS1 FP-LD>, <ANALYSIS1 DFB-LD>,
<ANALYSIS1 LED>, <ANALYSIS2 FIL-PK> and <ANALYSIS2 FIL-BTM> key is pressed.

Following shows windows corresponding to each key.



e < ANALYSISI FP-LD>

ANALYSIS1 FP-LD

ITEM ALGO TH TH2 K MODE | MODE | OFST
FIT DIFF | LEVEL
[dB] [dB] [dB] [dB]
SPEC WIDTH PKRMS | 20.0 - 2.00 - 3.00 -
MEAN WL PKRMS | 20.0 - 2.00 - 3.00 -
TOTAL POWER | POWER - - - - - 0.00
MODE NO. PKRMS | 20.0 - 1.00 - 3.00 -
e <ANALYSIS1 DFB-LD>
ANALYSISI DFB-LD
ITEM ALGO TH TH2 K MODE | MODE | SMSR
FIT DIFF | MASK
[dB] [dB] [dB] [nm]
-XdBWIDTH | THRESH | 20.0 - 1.00 OFF 3.00 -
SMSR SMSR1 - - - - 3.00 +0.00
e <ANALYSIS1 LED>
ANALYSISI LED
ITEM ALGO TH TH2 K MODE | MODE | OFST
FIT DIFF | LEVEL
[dB] [dB] [dB] [dB]
SPEC WIDTH THRESH 3.0 - 1.00 OFF 3.00 -
MEAN WL RMS 20.0 - 2.00 - - -
TOTAL POWER | POWER - - - - - 0.00




SPEC WIDTH (Spectral width)
Specifies algorithm to be used in spectral measurement and also sets its parameters. (* )

MEAN WL (Center wavelength)
Specifies what algorithm is to be used in the spectral width measurement. Ac obtained in

that measurement is used as center wavelength. It also sets up parameter for the algorithm.

*)

TOTAL POWER (Total power)

Calculates the power measurement value just as done by <POWER> key. Here only
correction values for power measurement is set because of parameters of <OFST LEVEL>.
Refer to before mentioned (23) <PWR OFST> key for parameter setting.

MODE NO. (Number of mode)

Specifies algorithm is to be used in the spectral width measurement and also sets its
parameters. "MODE" obtained in that measurement is used as number of mode. (*)

—X dB WIDTH (Band width)

Specifies algorithm to be used in the spectral width measurement and also sets its parameters.

AX (spectral width) obtained in that measurement is used as band width. (¥ )

SMSR (Side mode suppression ratio)

Calculates side mode suppression ratio just as done by <SMSR> key. Specifies algorithm to
be used and sets up its parameter.

Refer to above mentioned (2)-1 for definition of algorithm and (22) and 5.1.7 (10) for

parameter setting.

(*) Following 4 types of algorithm are available for the spectrum width measurement.
e ENV (Envelope method)
e THRESH (Threshold method)
e RMS (RMS method)
e PK RMS (Peak RMS method)
Refer to Section 5.4 for definition of algorithm and above mentioned (9) through (19)
and 5.1.7 (10) for parameter setting.

e < ANALYSIS2 FIL-PK >

FILTER (PEAK) ANALYSIS
ITEM ALGO [gg] K MFOI]T) E N]g)(I)IPFE CH[ifn?CE Aifﬁf [?]11111]
[dB]
PEAK LVL ON PK LVL — — — — — —
PEAK WL ON PK WL — — — — — —
MEAN WL ON | THRESH 3.00 1.00 | OFF 3.00 — —
SPEC WD ON | THRESH 3.00 1.00 | OFF 3.00 — —
CRS TALK ON | THRESH 3.00 1.00 | OFF 3.00 +0.40 —
RIPPLE WD ON | THRESH 3.00 — — 0.50 — —




e < ANALYSIS2 FIL-BTM >

@7

(28)

* & & o o

FILTER (BOTTOM) ANALYSIS
TH MODE CH SEARCH
ITEM ALGO [dB] DIFF | SPACE AREA
[dB] [nm] [nm]

IBTM LVL ON BTM LVL — — — —
BTM WL ON BTM WL — — — —
IMEAN WL ON BOTTOM 3.00 3.00 — —
INOTCH WD ON BOTTOM 3.00 3.00 — —
CRS TALK ON BOTTOM 3.00 1.00 +0.40 —
PEAK LVL (Peak level)

BTM LVL (Bottom level)

PEAK WL (Peak wavelength)
BTM WL (Bottom wavelength)
MEAN WL (Center wavelength) ---- Specifies any algorithm for the calculation and sets the

parameter in order to make Ac calculated from the spectral
band width the center wavelength.

¢  SPEC WD (Spectral band width) ---- Specifies an algorithm and set the parameter for measurement

of spectral band width.

¢ NOTCH WD (Notch width) ---------- Specifies an algorithm and set the parameter for measurement

¢  CRS TALK (Cross talk)

of notch width.

——————————————— Specifies an algorithm and set the parameter for measurement

of cross talk.

¢  RIPPLE WD (Ripple width) ---------- Specifies an algorithm and set the parameter for measurement

<CURSOR —>> key

of ripple width.

Moves cursor shown in window to — direction.

Hold this key down to return it to its original position.

“ALGO” — “TH1” — “TH2” —“K” —“MODE FIT” —“MODE DIFF” —“OFST LEVEL”

A

<CURSOR Y > key

Moves cursor shown in window to ¥ direction.

Hold this key down to return it to its original position.

(Example)
“SPEC WIDTH” «__
\
“MEAN WL”
\
“TOTAL POWER”
\

“MODE NO.” __|



@ S(]?)iF(‘:SI?\]'I(’} ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Selects a dlsplay item from the WDM list.

REF CHNEL Sets the reference based on the channel peak at the highest
HIGHEST level.
REIES%NE L Sets the reference based on the channel peak of the specified
. channel number.
ADBISSgk{‘}%E ((((((((((((((((((((((((((((((((((((((((((((((((((( Selects the fonnats for dlSplainlg WaVelengﬂ’l, level’ noise
and SNR.
DISPLAY | Selects the reference data for displaying relative values and
SETTING A~ resets the drift measured value, (To (5)
REFDATA | Sets the reference data to be referred o at the relative value
SETTING displaying time. (To ()
MORE 1/4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Displays the SOft key menu Of 2/4' (TO @)
RETURN | Returns to the ANALYSIS software key mens, (ToD)
A
PARAMETER
ANALYSIS |

(29) <OFFSET SPACING> key
Selects a display item from the WDM list.
OFFSET : Displays an offset based on any single channel.
SPACING : Displays an offset from the adjacent channel.

(30) <REF CHNEL HIGHEST> key
Sets the reference at the highest channel peak of OFFSET WL and OFST LVL displayed on the WDM list.
This key is valid only when the OFFSET of Item (28) has been selected.

(31) <REF CHNEL NO.* * > key
Sets the reference at the "* * "-th channel peak of OFFSET WL and OFST LVL displayed on the WDM
list.
The allowable setting range is 1 to 256 (at 1 step) using the rotary knob, step keys, or numeric keys.
This key is valid only when the OFFSET of Item (33) has been selected.

(32) <DISPLAY * * * * * % * * > key

Sets formats for displaying the wavelength, the level, the noise and the SNR as the result of the WDM
analysis. The display format has the following four types:

(O ABSOLUTE -Displays absolute values of analysis results.

@ RELATIVE --Displays relative values for reference data (REF DATA).

@ ABS & REL --Displays absolute values of analysis results and relative values for reference data

(REF DATA).

@ DRIFT - Displays the MAX/MIN of relative values for reference data (REF DATA).

Parameters : ABSOLUTE, RELATIVE, ABS & REL and DRIFT

5- 62



(33)

(34

(35)

(36)

(37

(33

<DISPLAY SETTING> key
Selects reference data (REF DATA) for displaying relative values and resets drift measured values.
When this key is pressed, the soft key menu of (7 is displayed.

<REF DATA SETTING> key
Sets reference data (REF DATA) at the relative value displaying time.
When this key is pressed, the soft key menu of is displayed.

CH A]?[];‘,}[‘gCT Automatically sets the channel detection.

CH DETECT Sets a channel to be detected by referencing the preset

PRESET wavelength.

< MA)*( EEM ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SetS the maXimum number Of Channels tO be liSted.
< THRESH | Sets a threshold when the channel detection is automatically
*rx*dB performed.

Sets the minimum value of the difference between the top and
< MODEDIFF | bottom when the channel detection is automatically
**dB performed.
< PRESET
WL TABL - Edits the preset wavelength table.
MORE 2/4
................................................... DiSplayS the SOft key menu Of3/4. (TO ®)
RETURN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Rel’urnS to the SOft key menu OfANALYSIS. (TO @)
A
PARAMETER
ANALYSIS |
<CH DETECT AUTO> key

Sets a channel to be detected automatically.

<CHANNEL DETECT PRESET> key

Sets a channel to be detected by referencing the preset wavelength.

<MAX NUM* * * > key

Sets the maximum number of channel peaks to be listed.

The setting range can be varied in the range of 1 to 256 (1 step) by using the rotary knob, step keys, or
ten-key pad.

<THRESH * * * dB> key

Sets a threshold when the channel peak is obtained.

The setting range can be varied in the range of 0.1 to 50.0 dB (0.1 step) by using the rotary knob, step
keys, or ten-key pad.



(39) <MODE DIFF * * . * dB> key

Sets the minimum value of the difference between the top and bottom when the channel peak is detected.

(40)

The setting range can be varied in the range of 0.1 to 50.0 dB (0.1 step) by using the rotary knob, step

keys, or ten-key pad.

<PRESET WL TABLE> key
Edits the preset wavelength table.

When this key is pressed, the soft key menu of (7 is displayed.

NOISE POI
CTR FIX

< NOISE POI
* % %ok o

NOISE BW
* * nm

< LVL PRSET
* % %% dBm

< SNR PRSET
* % k% (B

DISP MASK
OFF

MORE 3/4

RETURN

A

PARAMETER

-

ANALYSIS |

Selects whether to set the
noise measuring point to the
center or fixed point of the
channel. (Toggle)

Sets the noise measuring
point.

Sets the noisc bandwidth.

Sets the preset level
value.

Sets the preset SNR
value.

Sets the level threshold
value at the channel
display masking time.

Displays the soft key
menu of 4/4.  (To @)

Returns to the soft key
menu of ANALYSIS.
(To @)

(41) <NOISE POI CTR FIX> key

Selects the noise measuring point.
CTR : Set at the center of the channel.
FIX : Set at the fixed point. (Sets a parameter using the <NOISE POI * * . * * nm> key.)

(42)

<NOISE POI * * . * * nm> key

Sets the noise measuring point.

DUAL
TRACE

OUTPUT
SLOPE

MORE 4/4

RETURN

A

PARAMETER

-

ANALYSIS

Uses both A and B traces
at the time of WDM
analysis. (Toggle)

Obtains the least square
approximate line of the
channel peak. (Toggle)

Displays the soft key
menu of 1/4.  (To @)

Returns to the soft key
menu of ANALYSIS.
(To )

After execution, the current noise measuring point is displayed in the interrupt display section.

The noise measuring point can be varied in the range of 0.00 to 10.00 nm (0.01 step) by using the rotary

knob, step keys, or ten-key pad. It becomes valid only when the FIX of (40) is selected.



(43)

(44

(45)

(46)

(47)

(43)

<NOISE BW * . * * nm> key

Sets the noise bandwidth.

After execution, the current noise measuring point is displayed in the interrupt display section.

The noise bandwidth can be varied in the range of 0.01 to 1.00 nm (0.01 step) by using the rotary knob,
step keys, or ten-key pad.

<LVL PRESET* * . * * dBm> key
Sets the preset level value.
After execution, the current preset level value is displayed in the interrupt display section.
The preset level value can be varied in the range of -90.00 to 20.00 dBm (0.01 step) by using the rotary
knob, step keys, or ten-key pad.

<SNR PRSET* * . * * dB> key

Sets the preset SNR value.

After execution, the current preset level value is displayed in the interrupt display section.

The preset SNR value can be varied in the range of 0.00 to 50.00 dB (0.01 step) by using the rotary knob,
step keys, or ten-key pad.

<DISP MASK * * * > key

Sets the level threshold value at the channel display masking time.

This key is effective only when <CH DETECT PRESET> is selected.

The mask value can be changed to OFF and the range from —100.00 to 10.00 dB (0.01 step).

<DUAL TRACE> key
Calculate the wavelength and the level from the waveform of Trace A and the noise level from the
waveform of Trace B irrespective of the active trace status.

When this key is pressed, the reverse display appears and is turned on and off.

<OUTPUT SLOPE> key
Obtains the least square approximate line for each channel peak obtained from the WDM analysis and
displays the least square approximate line and its slope (dB/nm or dB/THz) together.

When this key is pressed, the reverse display appears and is turned on and off.



(49)

(50)

C2))

(52)

(53)

ITU-T TBL Selects data to be referred to @ WDM RESLT Makes the latest WDM
“““““““““““ when the relative value is ~analysis result the
REF TBL displayed. (Toggle) —REF DATA reference data.
MAX / MIN PRESET Makes the presct table
RESET |~ ;{tetsheés dtrl:g Eg)s(ﬁlr\;[nlé\ltgi? LREFDATA | ™ valucs the reference data.
ITU-T | Makes the ITU-T table
—REF DATA values the reference data
Returns to the soft key menu Returns to the soft key
RETURN | for the <PARAMETER> RETURN | menu for the
setting. (To (D) <PARAMETQ%R>
setting. (To @)
A A
DISPLAY REF DATA
’/ SETTING SETTING
ANALYSIS | ANALYSIS

<ITU-T TBL REF TBL> key

Selects data to be referred to when the relative value is displayed.

ITU-T TBL : Makes the ITI-T TABLE wavelength values the reference data.
For the level, values on the <LVL PRSET> key become the reference data, and for the
SNR, values on the <SNR PRSET> key become the reference data.

REF TBL:  The reference table set with the <REF DATA SETTING> key of (33) becomes the
reference data.

<MAX/MIN RESET> key
Resets the MAX/MIN value to be displayed at the drift measuring time (when the <DISPLAY DRIFT>
key is selected) to O.

<WDM RESLT—REF DATA> key
Makes the latest WDM analysis result the reference data.

<PRESET—REF DATA> key
Makes the preset value the reference data.
The preset value is set with the <PRESET WL TABLE>, <LVL PRESET> or <SNR PRSET> key.

<ITU-T—REF DATA> key

Makes ITU-T TABLE values the reference data.

For the level, the value of the <LVL PRSET> key becomes the reference data, and for SNR, the value of
the <SNR PRSET> key becomes the reference data.



(54)

(55)

(56)

(57

(5%

. . L EDIT Inputs the channel
TABLE ((((((((((((((((((((( Switches active tables. W ((((((((((((((((((((( wavelength/frequency at
SELECT the cursor position.
Sets the present cursor
AREA | position (o the (0p of the line SET | __ Tums on and off the
to be copies/deleted and o
SELECT brings about the area select ON/OFF posttion.
status.
. .. Round the channel value
AREA | .. Copics the present position or ITU at the cursor position to
CUT the whole selected area in the CORRECT i
. the nearest value in the
buffer and deletes it. ITU-T TABLE.
Switches th length
AREA | . Copics the present position or WAVELEN | . di\:}lﬂ(;ye:ndeﬂzave eng
COPY the whole selected area in the FREQ frequency display.
buffer. (Toggle)
Insert the line copies with the
P ASTE ,,,,,,,,,,,,,,,,,,,,, <AREA CUT>or the <AREA TABLE | o Prints out the active
INSERT SIOPY>ket}11§n the buffer on PRINT table.
¢ present line.
Overwrites the line copies with
PASTE | . the <AREA CUT>or the
OVERWRT <AREA COPY>key in the
buffer on the present line.
MORE 1/2 | o Displays the soft key MORE 2/2 Displays the soft key
memiof 12, (To ® | MORE2ZZ 4 menu of 1/2. (To @)
Returns to the soft key Returns to the soft key
RETURN | menu of ANALYSIS. RETURN | menu of ANALYSIS.
(To @) (To @)
A A
PARAMETER PARAMETER
FANALYSIS | FANALYSIS |
<TABLE SELECT> key

Switches active tables. Active tables have thick outer frames when displayed.

<AREA SELECT> key
Sets the present cursor position to the top of the area for controlling plural data at a time and brings about

the area select status. When this key is pressed in the area select status, the area select status is released.

<AREA CUT> key
Copies the data at the present cursor position or the data in the area selected with the <AREA SELECT>
key in the buffer and deletes it.

<AREA COPY> key
Copies the data at the present cursor position or the data in the area selected with the <AREA SELECT>
key in the buffer.

<PASTE INSERT> key

Inserts the data copied with the <AREA CUT> or the <AREA COPY> key in the buffer to the present
cursor position. When the number of data exceeded 256¢h after the insertion, no more data can be
inserted.



(59) <PASTE OVER WRT> key
Overwrites the data copies with the <AREA CUT> or <AREA COPY> key in the buffer from the present
cursor position.
(60) <WL EDIT> key
Inputs the channel wavelength/frequency at the cursor position.
(61) <SET ON/OFF> key
Turns on and off the channel at the cursor position.
The channel, which has been turned off at the channel detecting time, cannot be used.
(62) <ITU CORRECT> key
Round the channel value at the cursor position to the nearest value in the ITU-T TABLE.
(63) <WAVELEN FREQ> key
Switches the data display on the table to the wavelength display and to the frequency display.
(64) <TABLE PRINT> key
Prints out the active table.
The List displayed by <WDM> key
<WDM ANALYSIS> REF CH:HIGHEST REF TBL :ITU-T NOISE POI :0.40
TH: 20.0dB MAX NUM:20 MODE DIFF:3.00 dB
NO WAVELENGTH LEVEL OFFSET WL | OFSTLVL | NOISE(/BW) SNR
[nm] [dBm] [nm] [dB] [dBm] [dB]
01 1550.000 —-12.34 -1.000 -2.34 —-40.00 27.66
02 1551.000 -10.00 (REF) (REF) -35.00 25.00
03 1552.500 -15.00 1.500 -5.00 -30.00 15.00
04 1553.000 —20.00 2.500 -10.00 -32.00 12.00

If the list exceeds a single screen page, it can be scrolled up or down by the rotary knob or step keys.

Explanation
WAVELENGTH (* 1) : Wavelength of each channel peak
LEVEL : Signal level of each channel peak

OFFSET WL (* 2)
OFST LVL (* 2)

Wavelength difference from the reference channel peak

Level differencefrom the reference channel peak

NOISE (/BW) Noise level at channel (The calculation method will be determined
separately.)
SNR Difference between the channel peak level and noise level

(*1) Displayed in frequency if the marker is in the frequency length display mode.
(*2) Displayed in SPACING and LVL DIFF modes if the SPACING has been selected.




(65)

(66)

(67)

OFST (IN)

Sets the offset value of signal light.
® %k k ok B

OFST (OUT)

< PLUSMSK | ... Specifies mask range in the right side of peak wavelength.
% ok '* * nm
M{kN*UE 1’:/ISK ,,,,,,,,,,,,,,,,,,,,, Specifies mask range in the left side of peak wavelength.
< % nm
CVFTTYPE | Selects approximate expression of ASE curve.
GAUSSIAN

CVETTHR | . Sets threshold which is used for approximating ASE curve.

Sets the offset value of output light.

SSE Turns ON/OFF the SSE SUPPRESS function (The default is OFF.)
SUPPRESS

RETURN Returns to the soft key menu of ANALYSIS. (To D)

A
PARAMETER

’7ANALYSIS |

<OFST (IN) * * * * * dB>key

Press <EDFA NF> key for setting offset value of signal light (light which is entered to optical fiber
amplifier) which is used in calculation of NF and gain.

When this key is executed, current offset value will be shown in the interrupt display section.

Offset value can be varied in the range of —=99.99 to +99.99 dB (0.01 step) by use of the rotary knob, step
keys or ten-key.

<OFST (OUT) * * * * * dB> key

Press <EDFA NF> key for setting offset value of output light (light being amplified through optical
amplifier) which is used in calculation of NF and gain.

When this key is executed, current offset value will be shown in the interrupt display section.

Offset value can be varied in the range of —-99.99 to +99.99 dB (0.01 step) by use of the rotary knob, step
keys or ten-key.

<PLUS MSK * * .* * nm> key

Specifies mask range on the right of peak wavelength when masking is done to signal light for calculating
NF.

When this key is executed, current mask value will be shown in the interrupt display section.

Mask range can be varied in the range of 0 to 10.00 nm (0.01 step) by use of the rotary knob, step keys or
ten-key.



(68) <MINUS MSK * * * * nm> key

Specifies mask range on the left side of peak wavelength when masking is done to signal light for

calculating NF.

When this key is executed, current mask value will be shown in the interrupt display section.

Offset value can be varied in the range of 0 to 10.00 nm (0.01 step) by use of the rotary knob, step keys or

ten-key.

(69) <CVFT TYPE> key

Selects type of curve fit (approximation expression) for calculating NF.

If this key is executed, current setting will be shown in the interrupt display section.

Type of curve fit can be changed by use of the rotary knob or step keys.

Following 5 types of curve fits are available:

*

* & o o

GAUSSIAN  (Normal distribution curve)
LORENZIAN (Lorenz curve)

3RDPOLY  (Cubic expression)

4TH POLY (Biquadratic expression)
5TH POLY (Pentagonal expression)

(70) <CVEFT THR * * .* dB> key
In calculation of NF, this key sets a threshold for the curve fit.

When this key is executed, the current mask value is displayed in the interrupt display section. The

threshold can be varied in the range of 0.1 to 99.9 dB (0.1 step) by using the rotary knob, step keys, or ten

key pad.

(71) <SSE SUPPRESS> key
The spectrum for ASE presumption is derived by removing SE ingredient amplified from optical
spectrum after amplification.

And after performing a curve fit from derived the spectrum for ASE presumption, the spectrum for

ASE presumption is displayed on TRACE C with a curve fit result.



)

(72)

(73)

(74)

OFST(UN) | ... Sets the offset value of @ CH DETECT \
< ** x* dB signal light. AUTO

< OFST(OUT CH DETECT
g (* . d])3 ,,,,,,,,,,,,,,,,,,,,, lslgilstthe offset value OfOlltlet PRESET
ifics th k
MASK AREA | fom thecenter - MAX NUM
* % ok ok iy wavelength of the WDM * ® % Thfese ke{(s are theh same
ignal. software keys as the
Sien a ) SPARAMETER WDM>
FIT AREA ?pemtfliles thetﬁttmg arca THRESH key.(Sce
..................... rom the center <
*® ok kK wavelength of the WDM * % %% (B <PARAMETER WDM>
signal.
CVFT TYPE Selects approximate MODE DIFF
GAUSSIAN gﬁf‘tgsswn of the ASE * % k% B
SEE Turns ON/OFF the SSE PRESET WL
SUPRESS function
SUPPRESS (The default is OFF.) < TABLE j
Displays the soft key Displays the soft key
MORE12 | ey e ) MORE22 | Displays the soft ey
RETURN | Returns fo the soft key RETURN | ment of ANALYSIS.
menu@gf ANALYSIS. (To @)
(To D)
A A
PARAMETER PARAMETER
’7ANALYSIS | ’7 ANALYSIS

<OFST (IN) * * * * * dB> key

Sets the offset value of the signal light (light that is input to the optical fiber amplifier) at the NF and Gain
calculating times.

After the key is executed, the present offset value is displayed in the interrupt display section.

The offset value can be changed in the range from —99.99 to +99.99 dB (0.01 step) with the rotary knob,
the step key or the ten-key pad.

<OFST (OUT) * * * * * dB> key

Sets the offset value of the output light (light amplified with the optical fiber amplifier) at the NF and
Gain calculating times.

After the key is executed, the present offset value is displayed in the interrupt display section.

The offset value can be changed in the range from —99.99 to +99.99 dB (0.01 step) with the rotary knob,
the step key or the ten-key pad.

<MASK AREA * * * * nm>key

Specifies the mask area from the center wavelength when masking the signal light at the calculation of
the NF.

After the key is executed, the present mask area is displayed in the interrupt display section.

The mask area can be changed in the range from 0 to 10.00 nm (0.01 step) with the rotary knob, the step
key or the ten-key pad.



(75)

(76)

(77

(78)
(79)
(80)
@81
(82)
(83)

<FIT AREA * * . * * nm>key

Specifies the fitting area from the center wavelength when fitting the signal light at the calculation of the
NF.

After the key is executed, the present fitting area is displayed in the interrupt display area.

The fitting area can be changed in the range from 0 to 10.00 nm (0.01 step) with the rotary knob, the step
key the ten-key pad.

<CVFT TYPE LINEAR>key

Selects type of curve fit (approximation expression) at the calculation of the NF.

After the key is executed, the present setting is displayed in the interrupt display section.
Type of curve fit can be changed by the use of the rotary knob or the step key.
Following 6 types of curve fits are available:

¢ LINEAR (Straight line)

¢ GAUSSIAN  (Normal distribution curve)
¢ LORENZIAN (Lorenz curve)

¢ 3RDPOLY  (Cubic expression)

¢ ATHPOLY (Biquadratic expression)

¢ STHPOLY (Pentagonal expression)
<SSE SUPPRESS>

The spectrum for ASE presumption is derived by removing SE ingredient amplified from optical
spectrum after amplification.

And after performing a curve fit from derived the spectrum for ASE presumption, the spectrum for
ASE presumption is displayed on TRACE C with a curve fit result.

<CH DETECT AUTO> key
<CH DETECT PRESET> key

<MAX NUM * * * > ke
4 > These keys are the same as the software keys of
<THRESH * * .* dB> key <PARAMETER WDM>.

<MODE DIFF * * * dB> key
<PRSET WL TABLE>key _J

The List to be displayed with the <WDM-NF> key

<WDMNF>  OFST(IN): 0.00 dB OFST(OUT): 0.00 dB

SSE:OFF MASK:0.3nm  FITTING:0.4nm CVFT TYPE:3RD POLY
CH: AUTO MAXNUM: 20 THRESH: 20.00 dB MODE DIFF: 3.00 dB

NO. WAVELENGTH | INPUT LEV | OUTPUT LEV | ASE LEV | RESOLN | GAIN NF
[nm] [dBm] [dBm] [dBm] [nm] [dB] [dB]

01 1547.464 -19.94 —2.44 -33.28 0.145 17.49 5.58
02 1549.076 -19.93 -2.19 -33.01 0.158 17.73 5.25
03 1550.679 -19.94 -1.92 -32.65 0.148 18.02 5.62
04 1552.268 -19.98 -1.70 -32.45 0.146 18.28 5.63

The list can be scrolled with the rotary knob or the step key when larger than a screen.



Explanation of Each Item
WAVELENGTH (Note 1): Peak wavelength of each channel (to be obtained from Trace A).

INPUT LEV : Level before amplification of each channel (to be obtained from Trace A).
OUTPUT LEV : Level after amplification of each channel (to be obtained from Trace B).
ASE LEV : ASE level of each channel

RESOLN : Measurement resolution of each channel (to be obtained from Trace B)
GAIN : Gain of each channel

NF : NF value of each channel

Note 1 : Frequency is displayed when the marker is in the frequency length display mode.



5.1.11 [TRACE] switch

When this switch is pressed, the soft key menu (D, @ or @) corresponding to the selected active trace (A, B
or C) is displayed.

For the trace A

® WRZAIL‘TE ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the trace A to the write mode.

F LX ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the trace A to the ﬁXCd data mode.
|
MAXEOLD ................................................... Sets the trace A to the maximum Value detection mode.
ROkI-i (%VG ................................................... Sets the trace A to the sequential addition mode.
DISPLAYA | Selects whether the trace A is to be displayed on the screen or
BLANK A not. (Toggle)
< TRAA%TF}\;XEI:SC ................................................... Selects the active trace. (Toggle)
TRACE
LIST ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Displays the aCtive liSt in the WindOW. (TO @)
MORE 1/2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DiSplayS the SOft key menu Of2/2. (TO @)
A
TRACE




For the trace B

(M

@

@ WRITE | Sets the trace B to the write mode.

B
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sets the trace B to the fixed data mode.

MIN EOLD AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Sets the trace B to the minimum value detection mode.
RO]IiI-i (;“(‘)VG AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Sets the trace B to the sequential addition mode.
DISPLAYB | Selects whether the trace B is to be displayed on the screen or
BLANK B not. (Toggle)
< TI{AA%T]%XE];C AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Selects the active trace. (Toggle)
TRACE
LIST ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Displays the acthe liSt ln the WlndOW. (TO @)
MORE 2/2 .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DlSplays the SOft key menu Of 2/2‘ (TO @)
A
TRACE
<WRITE A> key

Sets the trace A to the write mode.
In this mode, the measured data is used as trace-A data as it is and displayed on the screen.
The trace display by the side of the data area becomes "WRITE".

<FIX A> key

Sets the trace A to the fixed data mode.

In this mode, the data of the trace A is not changed after measurement, so that the waveforms on the
screen remain without change.

The trace display by the side of the data area becomes "FIX".

When the <FIX A> key is pressed during a sweep, the waveform displayed at that time is fixed as it is.
All of the trace A, B and C become "FIX, the <STOP> key is displayed in reverse video, and the sweep
stops. Then, WARNING is displayed.



€)

4)

®)

(6)

<MAX HOLD A> key

Sets the trace A to the maximum value detection mode.

In this mode, the maximum value at each measurement point is detected at each measurement and written
into the trace A.

The detection of the maximum value is not affected by the set value of NOISE MASK.

NOISE MASK is executed when the result of maximum value detection is displayed.

The trace display by the side of the data area becomes "MAX HLD".

<ROLL AVG A> key

Sets the trace A to the sequential addition mode.

In this mode, sequential averaging is performed at each measurement point at each measurement and its
result is written into the trace A.

After execution, the current number of averaging times is displayed in the interrupt display section.
The number of averaging times can be changed in the range of 2 to 100 (1 step) by the rotary knob, step
keys or ten-key pad.

Sequential averaging is not affected by the set value of NOISE MASK.

NOISE MASK is executed when the result of sequential averaging is displayed.

The trace display by the side of the data area becomes "ROL AVG".

Averaging is performed by the following expression.

n—1
n

Wj@) = Wj—1(3) - + W() % 1i=1,2,--N)

Wj(i) : New displayed waveform
Wij-1(1) : Existing displayed waveform

W() : New obtained waveform
N : Number of samples

n : Number of averaging times
<DISPLAY A BLANK A> key

Selects whether the trace A is to be displayed on the screen or not.

When this key is pressed, the "DISPLAY A" is replaced with the "BLANK A".

In the "DISPLAY A" status, a waveform is displayed.

At this time, the trace display by the side of the data area becomes "DSP".

In the "BLANK A" status, no waveform is displayed on the screen. At this time, the trace display by the
side of the data area becomes "BLK" and the marker and marker value disappear.

<ACTIVE TRACE ABC> key
Selects the active trace.

Each time this key is pressed, the active trace latch is switched in rotation in the order of A, B, C and A.



(7) <TRACE LIST> key
Opens the window and displays the measuring condition list for the trace A, trace B and trace C.

Optical Spectrum Analyzer 1998 Jul 29 13:33 |:|

v : F-¥n

vos: B:FIX /DSP

ve3 C:FIX /DSP I:l

10.0dB-D RES:@.@1nm  SENS:HIGH 1 AUG: 1 SMPL:AUTD

9

-{RTREF

| -
]

T IAl J{ fnl JHO fnl ]

TRACE LIST
TR[CENTER |SPAN  |REF LSCL |RES |AUG |SMPL [SENS ATTR | [RETURN
- [nm] [nm~D] [/D] [nm] /]
P

—

B[ 1552.00 1.00|-18.7dB|10.8dE|D. 01 2001 (HIGH 1 MEAS
B|1552. 00 1.00|-18.7dB|10.8dE| 0. 01 2001 (HIGH 1 MEAS | [TRACE

C|1552.09 1.00(-10.7dB[10.8dE| @.1 5@1 [HIGH 2 MEAS LIST
N T NN N N T T R | e
1547 . @@nm 1552, B@nm 1.88nm-D 1557 . @Bnm

—_

—

}

Trace List Display Screen

(8) <WRITE B> key
Sets the trace B to the write mode.
In this mode, the measured data is used as trace-B data as it is and displayed on the screen.
The trace display by the side of the data area becomes "WRITE".



(9) <FIX B> key
Sets the trace B to the fixed data mode.
In this mode, the data of the trace B is not changed by measurement, so that the waveforms on the screen
are not changed.
The trace display by the side of the data area becomes "FIX".
When the <FIX B> key is pressed during a sweep, the waveforms displayed at that time are fixed as they
are. When all of the trace A, trace B and trace C become FIX, the <STOP> key is displayed in reverse
video and the sweep stops.
Then, WARNING is displayed.

(10) <MIN HOLD B> key
Sets the trace B to the minimum value detection mode.
In this mode, the minimum value at each measurement point is detected at each measurement and written
into the trace B.
The detection of the minimum value is not affected by the set value in NOISE MASK. NOISE MASK is
executed when the result of minimum value detection is displayed.
The trace display by the side of the data area becomes "MIN HLD".

(11) <ROLL AVG B> key
Sets the trace B to the sequential addition mode.
In this mode, sequential averaging is performed at each measurement point at each measurement and
written into the trace B.
After execution, the current number of averaging times is displayed in the interrupt display section.
The number of averaging times can be changed in the range of 2 to 100 (1 step) by the rotary knob, step
keys or ten-key pad.
Sequential averaging is not affected by the set value of NOISE MASK.
NOISE MASK is executed when the result of sequential averaging is displayed.
The trace display by the side of the data area becomes "ROL AVG". Averaging is performed by the

following expression.

n

Wi(i) = Wj- 1() - 1‘11 +W(i)% (i=1,2~N)

Wj(i) : New displayed waveform
Wij-1(1) : Existing displayed waveform

W() : New obtained waveform
N : Number of samples
n : Number of averaging times



(12) <DISPLAY B BLANK B> key
Selects whether the trace B is to be displayed on the screen or not.
When this key is pressed, the "DISPLAY B" is replaced with the "BLANK B".

In the "DISPLAY B" status, a waveform is displayed on the screen.

side of the data area becomes "DSP".

In the "BLANK B" status, no waveform is displayed on the screen.

side of the data area becomes "BLK" and the marker and marker value disappear.

For the trace C

®

WRITE
C

FIX
C

CALCULATE
« A

EFFECT
C

DISPLAY C
BLANK C

ACTIVE
TRACE ABC

TRACE
LIST

MORE 1/2

A

TRACE

Sets the trace C to the write mode.

Sets the trace C to the fixed data mode.

Sets the trace C to the arithmetic mode. (To ®)

Processes the waveform of the trace C, then displays it.

(To @)

Selects whether the trace C is to be displayed on the screen or
not. (Toggle)

Selects the active trace. (Toggle)

Displays the trace list in the window. (To (®)

Displays the soft key menu of 2/2. (To @)

At this time, the trace display by the

At this time, the trace display by the



For the trace C

(13)

(14)

@ T}ii%E ................................................... Copies the data of the trace A to the trace B.
T,EiCCE ................................................... Copies the data of the trace A to the trace C.
TgﬁiE ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Copies the data of the trace B to the trace A.
T}g{é)%E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Copies the data of the trace B to the trace C.
TgiiE - Copies the data of the trace C to the trace A.
T(I:{é)%E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Copies the data of the trace C to the trace B.

MORE22 | .. Displays the soft key menu of 1/2. (To D,20or®)
A
TRACE
<WRITE C> key

Sets the trace C to the write mode.
In this mode, the measured data is used as trace C data as it is and displayed on the screen.
The trace display by the side of the data area becomes "WRITE".

<FIX C> key

Sets the trace C to the fixed data mode.

In this mode, the data of the trace C is not changed by measurement, so that the waveforms on the screen
are not changed.

The trace display by the side of the data area becomes "FIX".

When the <FIX C> key is pressed during a sweep, the waveforms displayed at that time are fixed as they
are. When all of the trace A, trace B and trace C become FIX, the <STOP> key is displayed in reverse
video and the sweep stops. Then, WARNING is displayed.



(15)

(16)

(a7

(18)

19

(20)

@n

<CALCULATE C> key

Sets the trace C to the arithmetic mode.

In this mode, subtraction (LOG/linear value) or addition (linear value) are performed for the waveforms
of the trace A and trace B by the selected status (calculation method) of the soft key menu displayed by
pressing this key, and the results are written into the trace C.

The trace display by the side of the data area is changed to the display corresponding to the above latch
status.

When trace A or B contains any data that cannot be calculated, WARNING is displayed.

<EFFECT C> key

Processes the measured data of the trace C and displays it.

In this mode, one of the NORMALIZE, DOMINANT and CURVE FIT functions is executed depending
on the selected status of the soft key menu displayed by pressing this key, and its result is written into the
trace C. The result is displayed when the measurement is completed up to the end.

The trace display by the side of the data area is changed into the display corresponding to the above
selected status.

<DISPLAY C BLANK C> key

Selects whether the trace C is to be displayed on the screen or not.

When this key is pressed, the "DISPLAY C" is replaced with the "BLANK C".

In the "DISPLAY C" status, a waveform is displayed on the screen.

At this time, the trace display by the side of the data area becomes "DSP".

In the "BLANK C" status, no waveform is displayed on the screen. At this time, the trace display by the
side of the data area becomes "BLK" and the marker and marker value disappear.

<TRACE A — B> key

Copies the data of the trace A to the trace B.

After copying, the trace B becomes FIX.

The trace display by the side of the data area becomes "FIX".

<TRACE A — C> key

Copies the data of the trace A to the trace C.

After copying, the trace C becomes FIX.

The trace display by the side of the data area becomes "FIX".

<TRACE B — A>key

Copies the data of the trace B to the trace A.

After copying, the trace A becomes FIX.

The trace display by the side of the data area becomes "FIX".

<TRACE B — C> key

Copies the data of the trace B to the trace C.

After copying, the trace C becomes FIX.

The trace display by the side of the data area becomes "FIX".



(22) <TRACE C — A> key
Copies the data of the trace C to the trace A.
After copying, the trace A becomes FIX.
The trace display by the side of the data area becomes "FIX".

(23) <TRACE C — B> key
Copies the data of the trace C to the trace B.
After copying, the trace B becomes FIX.
The trace display by the side of the data area becomes "FIX".

®

RETURN
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Retums tO the SOft key menu Of MORE 1/2' (TO @,@01‘@)

TRACE

LIST
TRACE |

(24) <RETURN> key
Returns to the soft key menu of "MORE 1/2" (@, @ or @)



® A-BAB) | Subtracts the trace B from the trace A and copies its result to
=C the trace C. (LOG value calculation)

B-AB/A) | Subtracts the trace A from the trace B and copies its result to
—C | the trace C. (LOG value calculation)
A-B(LIN) | Subtracts the trace B from the trace A and copies its result to
—C | the trace C. (Linear value calculation)
B-A(LIN) | o Subtracts the trace A from the trace B and copies its result to
—C | the trace C. (Linear value calculation)
AtB(LIN) | Adds the trace B to the trace A and copies its result to the
—C trace C. (Linear value calculation)

I.kAB>C | Carries out an operation of 1-k x trace A/trace B.

(Linear value calculation)

LkB/ASC | Carries out an operation of 1-k x trace B/trace A.
k= : (Linear value calculation)

RETURN

A

CALCULATE
C

TRACE |

Returns to the soft key menu of MORE 1/2. (To (D,2or(®)

(25) <A-B(A/B) > C>key
Subtracts the data of the trace B from the trace A (in LOG value) and writes its result to the trace C.
When both trace A and trace B are set to BLANK, the subscale is displayed on the left of the screen.
In the other cases, the subscale is on the right of the screen.
When a waveform is recalled to the trace A or trace B, calculation and display are tried again.
When the center wavelength and span have been changed, calculation and display are tried again with
new waveform data.
The trace display by the side of the data area becomes "A — B".
When the measuring condition (RESOLUTION) of the trace A does not agree with that of the trace B,
WARNING is displayed.
In any case, calculation and display are performed.



(26) <B- A (B/A) > C>key
Subtracts the data of the trace A from the trace B (in LOG value) and writes its result to the trace C.
When both trace A and B are set to BLANK, the subscale is displayed on the left of the screen.
In the other cases, the subscale is displayed on the right of the screen.
When a waveform is recalled to the trace A or trace B, calculation and display are tried again.
When the center wavelength and span have been changed, calculation and display are tried again with
new waveform data.
The trace display by the side of the data area becomes "B — A".
When the measuring condition (RESOLUTION) of the trace A does not agree with that of the trace B,
WARNING is displayed.
In any case, calculation and display are performed.

(27) <A -B (LIN) > C> key
Subtracts the data of the trace B from the trace A (in linear value) and writes its result to the trace C.
When a waveform is recalled to the trace A or trace B, calculation and display are tried again.
When the center wavelength and span have been changed, calculation and display tried again with new
waveform data.
The trace display by the side of the data area becomes "A — B LIN".
When the measuring condition (RESOLUTION) of the trace A does not agree with that of the trace B,
WARNING is displayed.
In any case, calculation and display are performed.

(28) <B - A (LIN) »> C> key
Subtracts the data of the trace A from the trace B (in linear value) and copies its result to the trace C.
When a waveform is recalled to the trace A or trace B, calculation and display are tried again.
When the center wavelength and span have been changed, calculation and display are tried again with
new waveform data.
The trace display by the side of the data area becomes "B — A LIN".
When the measuring condition (RESOLUTION) of the trace A does not agree with that of the trace B,
WARNING is displayed.
In any case, calculation and display are performed.

(29) <A + B (LIN) —» C>key
Adds the data of the trace A to that of the trace B (in linear value) and copies its result to the trace C.
When a waveform is recalled to the trace A or trace B, calculation and display are tried again.
When the center wavelength and span have been changed, calculation and display are tried again with
new waveform data.
The trace display by the side of the data area becomes "A + B LIN".
When the measuring condition (RESOLUTION) of the trace A does not agree with that of the trace B,
WARNING is displayed.
In any case, calculation and display are performed.

(30) <I-kA/B—Ck=* * * * * * > key
Executes an operation of 1-k x trace A/trace B (at the linear value) and copies its result to the trace C.
The coefficient k is set in common between <I-kA/B—C k=* * * * * * > key and <]-kBAk=* * * * * *>
key.
When a waveform is recalled to the trace A or trace B, calculation and display are tried again.
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When the center wavelength and span have been changed, calculation and display are tried again with
new waveform data.

The trace display by the side of the data area becomes “1-k(A/B)”.

When the measuring condition (RESOLUTION) of the trace A does not agree with that of the trace B,
WARNING is displayed.

In any case, calculation and display are performed.

Since the number of digits displayed on the soft key is limited to a maximum of seven, higher-order seven
digits are displayed while the remainder is not displayed, when the coefficient k exceeds seven digits

(including a decimal point).  All the coefficients k in the interrupt display section are shown as set value.

<I-kB/A—>C k=* * * * * * > key

Executes an operation of 1-k x trace B/trace A (at the linear value) and copies its result to the trace C.

The coefficient k is set in common between <I-kA/B—C k=* * * * * * > key and <]-kBAk=* * * * * *>
key.

When a waveform is recalled to the trace A or trace B, calculation and display are tried again.

When the center wavelength and span have been changed, calculation and display are tried again with
new waveform data.

The trace display by the side of the data area becomes “1-k(B/A)”.

When the measuring condition (RESOLUTION) of the trace A does not agree with that of the trace B,
WARNING is displayed.

In any case, calculation and display are performed.

Since the number of digits displayed on the soft key is limited to a maximum of seven, higher-order seven
digits are displayed while the remainder is not displayed, when the coefficient k exceeds seven digits

(including a decimal point).  All the coefficients k in the interrupt display section are shown as set value.

This <1-kA/B—C k= * * * * * * > key or <1-kBAAk=* * * * * * > key can be used to estimate transmittance
from the reflected light spectrum against DUT or to estimate reflectivity from the transmitted light
spectrum as shown in the diagram below.

\_) TRACE B

Measurement light
» TRACE C

TRACE A
DUT

When estimating transmittance (TRACE C) from the reflected light spectrum (TRACE A)

Transmittance (TRACE C) = 1-k (TRACE A/TRACE B)



\_) TRACE B

Measurement light
» TRACE A

TRACE C

DUT

When estimating reflectivity (TRACE C) from transmitted light spectrum (TRACE A

Reflectivity (TRACE C) = 1-k (TRACE A/TRACE B)

The value of k is an absorption coefficient used to determine reflectivity or transmittance of DUT, but it
varies because an algorithm differs depending on what is estimated, transmittance or reflectivity.

The kr and kt can be determined from the expression below: where Pin is the level before input of DUT,
Pout is the level after input of DUT, Pre is the DUTreflection level, kr is an absorption coefficient used to
determine reflectivity, kt is an absorption coefficient used to determine transmittance (each level is a

linear value).

When estimating the reflected light spectrum from the transmitted light spectrum:
kt = (Pin— Pre)/Pout

When estimating the transmitted light spectrum from the reflected light spectrum:
kr = (Pin— Pout)/Pre



@ NORL%ALIZE Normalizes the trace C and displays its result.

CURVE FIT Performs curve fit processing for the trace C and displays its
C20dB result.

CURVE FIT Performs curve fit for the peak of the trace C and displays its
PK C20dB result.

RETURN

A

EFFECT
C

TRACE |

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Retum tO the SOft key menu Of MORE 1/2 (TO @,@01‘@)

(32) <NORMALIZE C> key
Normalizes the data of the trace C so that the peak point is set to 0 or 1 dB and displays its result.
The normalized data is displayed when the sweep is completed up to the end.
When both trace A and trace B are set to BLANK, the subscale is displayed on the left of the screen.
In the other cases, the subscale is displayed on the right of the screen.
The trace display by the side of data area becomes "NORM".

(33) <CURVE FIT C> key
Performs carve fit for the trace C and displays its result.
The data to be calculated is all that exceeds the limit value.
After execution, the current limit value is displayed in the interrupt display section.
The limit value can be changed in the range of 0 to 99 dB (1 step) by the rotary knob, step keys or ten-key
pad.
The trace display by the side of the data area becomes "CV FIT".

(34) <CURVE FIT PK C> key
Performs curve fit for the peak of the trace C and displays its result.
The data to be calculated is all that exceeds the limit value.
After execution, the current limit value is displayed in the interrupt display section. The limit value can
be changed in the range of 0 to 99 dB (1 step) by the rotary knob, step keys or ten-key pad.
The trace display by the side of the data area becomes "CVFIT PK".



5.1.12 [DISPLAY] switch

The related screen display functions have been grouped in the DISPLAY switch area.
When this switch is pressed, the soft key menu of (D is displayed.

© g%%%ﬁ% : Sets the screen to the normal display mode.

SPLIT
DISPLAY Sets the screen to the 2-split display. (To @)

3D
DISPLAY Sets the screen to the 3-dimensional display mode. (To (3)

< LABEL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SetS the screen to the label input mode. (TO @)
NOISEMSK |\ Masks and displays the waveforms not exceeding the set
—99 dBm value.

MASKLINE | Sets the method of mask. (Toggle)
VERT HRZN

GRAPH

CLEAR AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Clears the Wavefoﬁns Of the tfrace A’ trace B and trace C into

a no data status.

A
DISPLAY




(1) <NORMAL DISPLAY> key

Sets the screen to the normal display mode.
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(2) <SPLIT DISPLAY> key
Sets the screen to the upper/lower 2-split display mode.
The trace selected by the <TRACE A UP LOW>, <TRACE B UP LOW> or <TRACE C UP LOW> key
is assigned.
When this key is turned on and off, the status of the <UPPER HOLD> or <LOWER HOLD> key is

cleared.
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(3) <3D DISPLAY> key
Sets the screen to the 3-dimensional display mode.
In the 3-dimensional display, the Z axis (axis in the direction of depth) is added and 3 to 16 spectrums can
be displayed at the same time. Updated waveforms are displayed forward on the screen by sweep and
each of the previous waveforms is shifted backward.
The waveform to be handled in the 3-dimensional display mode is displayed by the function of the trace C.
However, When the <FIX C> key is selected, the <WRITE C> key is selected instead.
When the <BLANK C> key is selected, the <DISPLAY C> key is latched instead.

When this key is OFF, the waveforms on 3-dimensional display are copied to the trace C.

NOTE

Each waveform in the 3-dimensional display mode is saved in the 32 nonvolatile
memories of this equipment.

The number indicated on the Z axis scale correspond to the memory number.
Accordingly, to reference a specific waveform on 3-dimensional display on the normal
display screen, recall the memory corresponding to the number of the Z axis scale of
the waveform. (Referto 5.1.11 [MEMORY] switch.)

(4) <LABEL> key
Sets the screen to the label input mode.
With this key, various messages such as a comment input to the label area and a program name input in
the program function are entered.
When this key is pressed, a window for character selection is opened on the screen and a cursor appears
on both window and label area. The cursor on the window can be moved by the rotary knob or step keys.
The soft key menu is changed into the contents of the label function. The key displayed in this soft key

menu is used for entering a label.
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®)

(6)

(7

<NOISE MSK> key

Masks and displays the waveforms not exceeding the set value at waveform display.

When a noise mask value is set, the waveform is rewritten in real time.

When this key is pressed, the current noise mask value is displayed in the interrupt display section.

The noise mask value can be changed in the range of OFF and 0 to —100 dBm (1 step) by the rotary knob,
step keys or ten-key pad.

If the <XMARKER — REF LEVEL> key is executed when a marker is positioned at the noise mask level,
WARNING is displayed.

NOI

When the noise mask value is set to any value other than OFF, MSK

is displayed at the bottom of the

screen.

<MASK LINE VERT HRZN>key

sets the method of MASK.

Select VERT : Less than MASK value is made ZERO.

Select HRZN : Less than MASK value is made MASK value.

<GRAPH CLEAR> key

Clears the waveforms of the trace A, trace B and trace C into a no data status.

(In the normal display mode or 2-split display mode) In the 3-dimensional display mode, only the
waveforms are cleared.

@ TRACEA | Assigns the trace A to the upper side or lower side at the
UP LOW 2-split display. (Toggle)
TRACEB | Assigns the trace B to the upper side or lower side at the
UP LOW 2-split display. (Toggle)
TRACEC | Assigns the trace C to the upper side or lower side at the
UP LOW 2-split display. (Toggle)
UPPER | Fixes the trace assigned to the upper side at the 2-split
HOLD display. (Toggle)
LOWER | = Fixes the trace assigned to the lower side at the 2-split
HOLD display. (Toggle)
RETURN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Retums to the SOft key menu Of ®
A
SPLIT
( DISPLAY
DISPLAY |




(8) <TRACE A UP LOW> key
Sets the trace A to the upper side or lower side in the 2-split display mode.
In the "UP" selected status, the trace A is assigned to the upper side.
In the "LOW" selected status, it is assigned to the lower side.
When the setting has been changed, the trace A moves from upper to lower or from lower to upper.
When trace assignment has been changed, the HOLD status is cleared and WARNING is displayed.

(9) <TRACE B UP LOW> key
Sets the trace B to the upper side or lower side in the 2-split display mode.
In the "UP" selected status, the trace B is assigned to the upper side.
In the "LOW" selected status, it is assigned to the lower side.
When the setting has been changed, the trace B moves from upper to lower or from lower to upper.
When trace assignment has been changed, the HOLD status is cleared and WARNING is displayed.

(10) <TRACE C UP LOW> key
Sets the trace C to the upper side or lower side in the 2-split display mode.
In the "UP" selected status, the trace C is assigned to the upper side.
In the "LOW" selected status, it is assigned to the lower side.
When the setting has been changed, the trace C moves from upper to lower or from lower to upper.
When the trace assignment has been changed, the HOLD status is cleared and WARNING is displayed.

(11) <UPPER HOLD> key
When this key is pressed into a selected status, the trace assigned to the upper side in the 2-split display
mode is fixed and the scale is also fixed.
When the selected status is cleared by pressing this key again, the scale is changed into the updated setting
and the waveform is also changed.
If the trace is changed from FIX to another in the selected status, WARNING is displayed as soon as the
selected status is cleared.

(12) <LOWER HOLD> key
When this key is pressed into a selected status, the trace assigned to the lower side in the 2-split display
mode is fixed and the scale is also fixed.
When the selected status is cleared by pressing this key again, the scale is changed into the updated setting
and the waveform is also changed.
When the trace is changed from FIX into another in the selected status, WARNING is displayed as soon
as the selected status is cleared.

(13) <RETURN> key
Returns to the soft key menu of (D.



® < él;](? (Ii‘eEg Sets the 3-dimensional display angle.
RECALL | Redisplays the waveform group cleared in the 3-dimensional
display mode.
< Z—SCALE | Sets the number of waveforms displayed in the 3-dimensional
16 display mode.
MEMORY | Sets the memories (0 to 15, 16 to 31) for 3-dimensional
1st 2nd display. (Toggle)
RETURN
................................................... Retums to the SOft key menu Of ®
A
3D
DISPLAY
DISPLAY |

(14) <ANGLE> key
Sets the 3-dimensional display angle.
When this key is pressed, the current angle is displayed in the interrupt display section.
The angle can be changed in the range of +50 to —50 deg (10 steps) by the rotary knob, step keys or ten-
key pad.

As soon as the angle is changed, the waveform is rewritten according to the new angle.

(15) <RECALL> key
Redisplays the waveform group cleared by pressing the <GRAPH CLEAR> key or setting the 3-
dimensional display mode again after sweeping in the normal display mode.
When the RECALL conditions are not satisfied, WARNING is displayed.



NOTE

The prior condition for redisplay is that the type of each waveform and measuring
conditions (center wavelength, span and sampling points) for 3-dimensional display
must be coincident. That is, after measurement in the 3-dimensional display mode,
this mode is changed into the normal display mode and the waveforms measured
under different conditions are saved into the memory used as a buffer for 3-
dimensional display. In this case, these waveforms cannot be redisplayed even if the
<RECALL> key is pressed.

Besides, if the selected status of the <MEMORY 1st 2nd> key is switched or a sweep
is made by changing the Z scale, redisplay is disabled.

(16) <Z-SCALE> key
Sets the number of waveforms to be displayed simultaneously in the 3-dimensional display mode. When
this key is pressed, the current number of waveforms is displayed in the interrupt display section. The
number of waveforms can be changed in the range of 3 to 16 (1 step) by the rotary knob, step keys or ten-
key pad.
After the number of waveforms of the Z scale is set to n by this key, the first memories corresponding to n
waveforms out of the memories (1st: 0 to 15, 2nd: 16 to 31) selected by the <MEMORY 1st 2nd> key are
used as buffers for 3-dimensional display.
For example, if the Z scale is set to 5 waveforms when "2nd" is selected by the <MEMORY 1st 2nd> key,
memories 16, 17, 18, 19 and 20 are used as buffers.
By sweeping, the number display of the Z scale is changed in rotation between 16 and 20 as 16, 17, 18, 19,
20, 16, 17...

(17) <MEMORY 1st 2nd> key
Selects memories (1st or 2nd) to be used as buffers for 3-dimensional display.
In the "1st" selected status, memories O to 15 are used.
In the "2nd" selected status, memories 16 to 31 are used.
This equipment is provided with 32 nonvolatile memories for storing waveforms. In the 3-dimensional
display mode, the first memories corresponding to the number of waveforms of the Z scale out of the first
half (memories 0 to 15) or the second half (memories 16 to 31) of the 32 memories are used as buffers.



@ - Moves the cursor in the label input area one character to the

right.
D I Moves the cursor in the label input area one character to the
left.
INSERT . Inserts a blank character into the cursor position in the label
input area.
DELETE | Deletes the chracter at the cursor position in the label input
area.
ALL CLEAR | ... Clears all the chracter strings in the label input area.
ENTER | Sets the characters on the label window into the label input
area.
DONE | Copies the character strings in the label input area to the label
area.
ANCEL .
C C AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Cancels the label lllput and returns tO the SOft key menu Of
X .
LABEL
DISPLAY |

(18) <—>key
Moves the cursor in the label input area one character to the right in the label input status.

When this key is continuously pressed for 0.5 sec or more, an auto repeat operation is performed.

(19) <¢>key
Moves the cursor in the label input area one character to the left in the label input status.

When this key is continuously pressed for 0.5 sec or more, an auto repeat operation is performed.

(20) <INSERT> key
Inserts one blank character into the cursor position in the label input area in the label input status, shifting
the character string existing on the right of the cursor to the right. When this key is continuously pressed
for 0.5 sec or more, an auto repeat operation is performed.
To insert a character into the label area, move the cursor to the position of the corresponding character and
press this key.

A space for the character to be inserted is made and the character is entered.

(21) <DELETE> key
Deletes one character at the cursor position in the label input area, shifting the character string existing on
the right of the cursor to the left. When this key is pressed for 0.5 sec or more, an auto repeat operation
is performed.
To delete only an optional character in the label area, move the cursor to the corresponding character and
press this key.



(22)

(23)

24

(25)

<ALL CLEAR> key
Clears all the character strings in the label input area in the label input status and moves the cursor to the
left end.

<ENTER> key

Sets the character at the cursor position in the window for character selection to the cursor position in the
label input area. The character is entered in the label input area and the cursor is shifted one character to
the right.

The <Enter> key of the numeric keypad also has the same functions.

<DONE> key

Terminates an label input in the label input status and copies the character string in the label input area to
the label area in the top of the screen.

After completion of the above processing, the window is closed and the soft key menu of (D is displayed

again.

<CANCEL> key
Cancels a label input and the soft key menu of (D is displayed again.



5.1.13 [MEMORY] switch

In this switch, waveforms are saved and recalled to/from memory and a memory list is displayed.

This equipment is provided with 32 (0 to 31) nonvolatile memories that can store and recall displayed
waveforms.

The main measuring conditions of each memory or the list containing the contents of labels can be displayed by
the <LBL LIST CONDTN> key so that the stored contents of the memory can be checked.

The following 13 types of waveforms can be stored into memory.

Table 5-1 shows the contents that are displayed in the ATTR (types of waveforms) columns of the label list and

the condition list.

Table 5-1 Waveforms that Can be Stored into Memory

Table of waveform ATTR column Type of waveform ATTR column

Measurement waveform MEAS Linear addition display A+B L
waveform

Normalization display NORM Maximum value hold display MAX H

waveform waveform

Subtraction display A-B Minimum value hold display MIN H

waveform waveform

Subtraction display B-A Sequential addition averaging R AVG

waveform display waveform

Linear subtraction display A-B L Curve fit waveform CVFT

waveform

Linear subtraction display B-A L Peak curve fit waveform CVFTP

waveform

When this switch is pressed, the soft key menu of (D is displayed.



)

@) < SAVE | Writes the contents of trace A, trace B or trace C into
memory. (To @)
< RECALL | o Writes the contents of memory into the trace A, trace B and
trace C. (To )
MEMORY . . .
LIST AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA DlSplayS the memory llst on the WlIldOW. (TO @)

A
MEMORY

<SAVE> key

Writes the contents of the trace A, trace B or trace C.

When this key is pressed, the soft key menu of @ is displayed.

The screen display is changed into the trace list (display of trace A, B and C measuring conditions)
display and the memory list (label list or condition list) display.

The memory list display is changed depending on the selected status of the <LBL LIST CONDTN> key.
As a means for storing waveforms into memory, a number specification method using the ten-key pad and
a memory number selection method using the rotary knob or step keys in the memory list display status
are available.

(a) Memory number specification method using the ten-key pad
To store waveforms, press this key, enter a desired memory number (0 to 31) by the ten-key pad,
and press the <ENTER> key.
For example, to store waveforms into memory No.12, press [MEMORY], <SAVE>, [1], [2] and
<ENTER>.



@)

3

(b) Memory number selection method using the rotary knob or step keys
When the NO. column displayed in reverse video is shifted up and down to the upper end and lower
end of the screen by the rotary knob or step keys, the screen is scrolled.
To store waveforms into memory, move the NO. column displayed in reverse video to the memory
number and press the <ENTER> key.
With the above operations, a memory operation is performed and the memory list display is
changed into the normal display.
Then, the trace name and the stored memory number are displayed in the interrupt display section
like "A > MEM12".
In the list display, the ATTR column of the memory number storing no waveform is blank.
To return to the normal display screen without executing any memory operation, press the
<CANCEL> key. At this time, the soft key menu of (D is displayed again.

<RECALL> key

Reads the contents of memory to trace A, trace B or trace C.

When this key is pressed, the soft key menu of 3 is displayed.

The screen display is changed into the trace list (display of the measuring conditions of the trace A, trace
B and trace C) display and the memory list (label list or condition list) display.

The memory list display depends on the selected status of the <LBL LIST CONDTN> key.

As a means for reading waveforms from memory, a number specification method using the ten-key pad

and a memory number selection method using the rotary knob or step keys are available.

(a) Memory number specification method using the ten-key pad
To read waveforms, press this key, enter a desired memory number (0 to 31) by the ten-key pad,
and press the <ENTER> key.
For example, to read a memory No.12, press [MEMORY], <RECALL>, [1], [2], and <ENTER>.

(b) Memory number selection method using the rotary knob or step keys
When the NO. column displayed in reverse video is shifted up and down to the upper end and lower
end of the screen by the rotary knob or step keys, the screen is scrolled.
To read waveforms, move the NO. column displayed in reverse video to the memory number and
press the <ENTER> key.
With the above operations, a read operation is performed and the memory list display is changed
into the normal display. Then, the memory number and read trace name are displayed in the
interrupt display section like "MEM12 — A".
In the list display, the ATTR column of the memory number storing no waveform is blank.
To return to the normal display screen without executing any read operation, press the <CANCEL>
key. At this time, the soft key menu of (D is displayed again.

<MEMORY LIST> key

Displays the memory list window.

The memory list includes the contents of trace. Accordingly, the trace list (display of the measuring
conditions of the trace A, trace B and trace C) and the memory list (label list or condition list) are
displayed on the screen.
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@ A%I\}IZEEM ................................................... Writes the contents of the trace A into memory.

BEI}I\XEEM ................................................... Writes the contents Of the trace B into memory.
C%I\XIIEEM ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Writes the contents of the trace C into memory.
< %%I-NBI%{\[]‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Selects a type (labe]’ Condition) of memory list. (Toggle)
ENTER | o Returns to the soft key menu of (D after execution of write
processing.
CANCEL | oo Stops the write processing and returns to the soft key menu of
@.
A
SAVE
MEMORY |
<SAVE A - MEM> key

Writes the contents of the trace A into memory.

If this key is pressed into a reverse video status when writing waveforms into memory, the above contents
are executed.

<SAVE B - MEM> key
Writes the contents of the trace B into memory.

If this key is pressed into a reverse video status when writing waveforms into memory, the above contents
are executed.

<SAVE C - MEM> key
Writes the contents of the trace C into memory.

If this key is pressed into a reverse video status when writing waveforms into memory, the above contents
are executed.

<LBL LIST CONDTN> key

Sets whether the memory list is to be displayed by the label list or by the condition list.

Each time this key is pressed, the reverse video status is changed and the corresponding list (label list or
condition list) is displayed.
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®)

)

<ENTER> key (SAVE)

Executes an operation for writing the contents of trace into memory, clear the window, and returns to the
normal display screen. The soft menu key of (D is displayed again.

The [ENTER] switch in the ten-key pad functions in the same way as this key.

After this key is executed, the trace name and the corresponding memory No. are displayed in the

interrupt display section. If a numeric value other than 0 to 31 is entered as a memory number by the
ten-key pad, WARNING is displayed.

<CANCEL> key (SAVE)
Cancels a write operation from a trace into memory, clears the window, and returns to the normal display
screen.

The soft key menu of (D is displayed again.

ﬁ%&%k - Writes the contents of memory into the trace A.

SRAEEC]\&A—)L]& ................................................... Writes the contents Of memory iIltO the trace B.

&%%_)L% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Writes the contents of memory into the trace C.

( %](?’)IIJ\II]SI%IE ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Selects a type (label or condition) of memory list. (Toggle)
ENTER | o Returns to the soft key menu of (D after execution of a read

operation.

CANCEL . Cancels a read operation and returns to the soft key menu of
@.

A
RECALL
MEMORY |

(10) <RECALL MEM — A> key

(11)

Reads the contents of memory into the trace A.

If this key is displayed in reverse video when reading from memory into the trace, the above contents are
executed.

<RECALL MEM — B> key
Reads the contents of memory into the trace B.

If this key is displayed in reverse video when reading from memory into the trace, the above contents are
executed.
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(12) <RECALL MEM — C> key
Reads the contents of memory into the trace C.
If this key is displayed in reverse video when reading from memory into the trace, the above contents are
executed.

(13) <ENTER> key (RECALL)
Executes an operation for reading the contents of memory into a trace, clears the window, and returns to
the normal display screen. The soft key menu of (D is displayed again.
The [ENTER] key in the ten-key pad functions in the same way as this key.
After this key is executed, the memory number and the corresponding trace are displayed in the interrupt
display section.

(14) <CANCEL> key (RECALL)

Cancels a read operation from memory into a trace, clears the window, and returns to the normal display
screen. The soft key menu of (D) is displayed again.

@ < %(B)LNBITS‘I}; AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Selects a type (label or Condition) of memory list. (Toggle)

RETURN

A
MEMORY

Returns to the soft key menu of (D.

( LIST
MEMORY |

(15) <RETURN> key
Returns to the soft key menu of (D.
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5.1.14 [FLOPPY] switch

This equipment is provided with a 3.5-inch 2HD floppy disk to store and read waveforms and programs.

For the details of this function, refer to Chapter 7 Floppy Disk Functions.

The soft key menu is as follows. When this switch is pressed, the soft key menu of (D is displayed.

When the [FLOPPY] switch is pressed:

)

< WRITE

READ

TRACE
RD/WRT

PROGRAM
RD/WRT

DATA GRPH
RD/WRT

SETTING
RD/WRT

LONG TERM
RD/WRT

MORE 1/2

A

FLOPPY

Writes waveforms, programs and data into the FD.

(To one of@to@) (* 1)

Reads waveforms, programs and data from the FD.

(To one of Dto@®) (* 1)

Specifies waveforms as those that are to be written/read to the
FD.

Specifies programs as those that are to be written/read to the
FD.

Specifies the data to be written on or read from a floppy disk
(FD), or specifies the graphics to be written on an FD.

(Toggle)
Specifies system information as what is to be written/read to
the FD.

Written/read to FD of LONG TERM measurement result is
specified.

Displays the soft key menu of @).

5-103



TEM%ATE AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Template data is set as the Object Of read from FD
{ DIRECTORY } Displays the directory information on the floppy disk
(To @).
DISK o .

INITIALIZE /| =" Initializes the ﬂOppy disk. (TO @)

MORE 2/2 .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DlSplays the SOft key menu Of ®'
A
FLOPPY
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When the <TRACE RD/WRT> ke<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>