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Simbol Test Systems is the one-stop shop for all your fiber optic test equipment and measurement
needs. As we are exclusively focused on e-commerce and international distribution of photonic
products since 2000, our customers rely on the AssetRelay catalog to find our stock listings of
thousands of used and refurbished popular test equipment. They know they can get repair,
customization and calibration services from our laboratory for their own fiber optic instruments
from all renowned brand manufacturers.

If you wish to buy or sell an AQ6317B, visit our catalog here to see our current stock with actual
photos; our refurbished units with floppy drives replaced by USB, new bezel, new side bumpers
and other upgrades look quite good!

Ando AQ6317B Optical Spectrum Analyzer (OSA)
Calibration and Repair Services

With more than 20 years of expertise in repair of OSA, Tunable Lasers, Wavemeters and more,
the quality of our services is renowned amongst the service centers community and highly
appreciated by our partners and customers. We developed custom software allowing us to
perform automatic calibration tests and write up to date results in the OSA calibration tables. Don'’t
settle for a two-page summary assessment to trust that your OSA is operating on the full range;
our report contains the complete table of all results, confirming it has really been tested.

Ando AOQ6317B Optical Spectrum Analyzer (OSA) Repair and Calibration Services

The AQ6317B OSA goes through a premium calibration to ensure it meets or exceeds
manufacturers published specifications. The equipment is shipped with a comprehensive 9-page
calibration report including before-and-after data, a calibration sticker and its own dated calibration
certificate. A report from other labs with less data points reflects a not completely calibrated unit.

Simbol Test Systems is the only North America independent lab with the capability of
mechanically realigning Ando/Yokogawa monochromators as found in the AQ6317B. If your unit
does not pass calibration, we will quote a complete repair and get your OSA back to perfect
working condition.

List of specifications calibrated

- Optical Alignment - Level Flatness

- Wavelength Calibration with Internal Cell - Level Response

- Wavelength Accuracy cal external source - Waveform Symmetry, Flatness and Ripple
- Wavelength Resolution Accuracy - Stability (Wavelength and Power)

- Wavelength Reproducibility - Polarization Dependency

- Wavelength Linearity - Dynamic Range

- Level Accuracy - Power Linearity

Traceability: Instrumentation used during this calibration is traceable to N.I.S.T (National Institute
of Standards and Technology) or C.N.R.C. (Canadian National Research Council).
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WARRANTY

ANDO ELECTRIC' products are shipped after they undergo severe inspection by the ANDO's Quality Assurance
System. However, in case any failure due to a manufacturing fault or an accident occurring during
transportation occurs, please contact our Service Department, Head Office Sales Department, or your nearest
branch or business office.

The term of warranty is one year after the date of delivery. We are making repairs free of charge on failures
that occur within this term. However, a failure due to the user's misoperation or modification or change, or a
failure or damage due to a natural disaster is excepted from the said free repair service even if it occurs within the
term.



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 name

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.

as " 2.1.2 Operation checks".

3.  Representation of Operating keys in the Text

Operating keys are represented as follows:

[

<

] . 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.

3.2

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.

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.

Setup and Installation
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 Items 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 [DANGERY)) 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 AQ6317B.

The specifications for this equipment are as folows.

AQ6317B

Laser class LED

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

Laser class
According to EN60825-1: 1
1994+All1 : 1996(Europe)

Maximum output power -10 dBm
Beam diameter 10 um
Numerical aperture 0.1
Wavelength 153020 nm
NOTE

Canada, USA

CLASS 1

LASER PRODUCT

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

NOTE

Europe

CLASS 1
LASER PRODUCT

EN 60825-1:1994+A11




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 Schaftner 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.

Fuse

A

|
Noise filter with ap inlet
(FN360E—-4,086)

Fuse holder

X O

Fuse holder

@, 1

Push in the [use holder in such that height its surface

becomes even with that of the lilter body.



PREFACE

This Manual describes the operating procedures and maintenance of the AQ6317B Optical Spectrum Analyzer.

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

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.
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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-1B 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 (1/2)

Applicable optical fiber

SM,GI (50/125um)

Measurement wavelength range

600 to 1750 nm

(Note 1)
Wavelength accuracy +0.02 nm (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)
+0.05nm (600 to 1750 nm)
Wavelength linearity (Notes1and3) |+0.01nm (1520 to 1580 nm)
+0.02nm (1580 to 1620 nm)
Wavelength reproducibility +0.005 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 and 3)

+0.3dB (1310/1550 nm, input: -30 dBm,
measurement sensitivity: HIGH 1-3)

Level linearity (Notes 2 and 3)

+0.05dB  (input: +10 to -50 dBm,
measurement sensitivity: HIGH 1-3)

Level flatness (Notes 2 and 3)

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

Polarization dependency (Note 2 and 3) [£0.05dB  (1550/1600nm) +0.05 dB typ.(1310nm)
Dynamic range (Note 3) |60dB (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)
About 0.5 min.  (Sweep width: 100 nm or less,
measurement sensitivity: HIGH 2, averaging
times: 1 time, sampling point: 501, no signal)
Function Automatic Program function (20 programs, 200 steps)
measurement Long term measurement function
Measurement Sweep width setting: 0to 1200 nm

condition setting

Measurement sensitivity setting: NORMAL HOLD/AUTO,

MID, HIGH 1/2/3
1 to 1000 times
11 to 20001, AUTO

Number of averaging times setting:
Number of samples setting:

1-3




Table 1-1 Specifications (2/2)

Function Measurement Automatic setting function of automatic sweep measurement
condition setting Condition
Inter-marker sweep function
0 nm sweep function
Pulse light measurement function
Air/vacuum wavelength measurement function
Synchronous sweep function for wavelength tunable laser source
Trace display Level scale setting 0.1 to 10 dB/div and linear
Concurrent display of independent three traces
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), PMD analysis,
DFB-LD analysis, FP-LD analysis, LED analysis, SMSR analysis,
peak/bottom search, spectral width search, notch width search,
delta marker (up to 200),
line marker (specification of analysis range),
graphic display of long term measurement results
Others Self-wavelength calibration function (using built-in wavelength
standard light source)
Wavelength/level correction function, label function, help 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
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 4)

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 « m single mode fiber is used, after 2-hour warm-up, after adjusting optical axis of
monochro-meter(used <OPTICAL ALIGNMENT> soft key), at 15 to 30°C
Note 4: however exclude protector



Table 1-2  Option List (1/2)

AQ4320A/4320B/4320D

(tunable laser source)

Wavelength span :AQ4320A; 1480~1580 nm
:AQ4320B; 1500~1580nm
:AQ4320D; 1520~1620nm

Optical output :AQ4320A; +10dBm(typ.)(1550nm)
:AQ4320B; -3dBm or more(1550nm)
:AQ4320D; +7dBm(typ.) (peak)

This equipment carries the synchronized sweeping function to work with the AQ6317B optical spectrum

analyzar.

AQ4310 (155) ASE light source unit

(for optical filter transmission factor measurement)
Center wavelength : 1550420 nm
Spectral width : (-10dB): 40 nm

(The AQ2141 expansion frame is required.)

AQ-4303B White light source

(for less wavelength characteristic measurement)

Emitted light wavelength ;400 to 1800 nm

Optical output level : =45 dBm or more
(Wavelength 850 nm and 1300 nm, wave length zone 10 nm with
G150/125 pm fiber and CW light)

Light emitting element : Halogen lamp

AQ-9313 Device adapter
(for CAN-type LD element characteristic 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 : 5t0o150 mA

AQ-9314B Parallel beam mount
(for optical device/optical material loss wavelength characteristic measurement)
External dimensions of measured material :
10%x15 mm or more, 50x50 mm or less, thickness 12 mm or less
Connection loss : 5dBor less (at a wavelength of 850 nm)
Usable fiber ;800 um large-caliber fiber (separately sold)

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.)




Table 1-2  Option List (2/2)

AQ-9343 Collateral Beam Measuring adapter
(For gas laser measurement)

Usable fiber : SM10/125 pm with FC plug
Maximum permissible diameter  : Collateral beam having beam diameter of 6 mm or less
Connection loss : 5 dB or less

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
Recommended fine adjustment table :
>-2001-(1) Precision XYZ composition (Sigma Koki)

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: 3.15A (Fast-Acting) for operation at 100 to 120 V
3.15A (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 : —10to +50°C

(2)  Vibration

Oscillation frequency : 10 Hz

Compound amplitude 2+ 05mm

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
inl1.2.

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 5 @ L-Voltage pole side line

power supply side r L
\ Earth side
1100~240VAC \I
i @ N-Earth side line .
i 17 N| G
O) -1
| A

\
\ Voltage pole side
Protective earth side

3-pole power supply plug socket
(earth type 2-pole)

5 E-Earth side line
| * — 1" /

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 I.

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.

DANGER

e 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.

2.5 Precautions in Use

(1) 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.

(2)  If such phenomena occur
If the following phenomena occur in the light during measurement, there is a possibility that dust sticks to
the end surface of the optical fiber cord which connects the light source to this equipment. In such a case,
wipe clean the end surface of optical fiber cord with alcohol, etc.:

. Deterioration of resolution
. Wavelength error
. Occurrence of a level error



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) Awvoid 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 cm 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
3.2
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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
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Fig. 3-1 AQ6317B Optical Spectrum Analyzer



Rear Panel

Fig. 3-2 AQ6317B 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).
@ | [DATAENTRY] 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-1B port to control this equipment from an external computer
® | [GP-IB 2] GP-1B 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
@ | [TLSSYNC 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.
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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.

4.1.1 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) Awvoid 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.

M

O]

©)

(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.
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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.

Label area (50 characters).
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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.

)

O]

DATA ENTRY
COARSE
O
BUCK
1 8 9 SPACE
4 5 6
nm/
1 2 3 ENTER
. _ um/
0 ENTER

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.

Enter by stepkeys ([t 1, [t ])

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 [ 1 ] 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.
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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.

Softkey 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.

Softkey form: [ ]

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 5.11 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 5 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).

511

[SWEEP] switch

FUNCTION

CENTER SPAN LEVEL

SWEEP

SETUP DISPLAY TRACE

MARKER PEAK SEARCHANALYSIS

USER MEMORY FLOPPY

PROGRAM ADVANCE  SYSTEM

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 single sweep.
|
stop | Stops a sweep.
|
SEGMENT . .
MEASURE Makes measurements according to the set number of points.
SEG POINT Sets the measurement sampling count when the <SEGMENT
A — MEASURE> key is pressed.
WEEP .
MiR Ll-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.

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

<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, is displayed at the bottom of the screen.
SWP
INT




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 Sets the center wavelength.
< START WL
1234.56 nm Sets the measurement start wavelength.
< STOP WL
123456 nm Sets the measurement end wavelength.
PEAK— Searches the peak wavelength of the waveform internally and
< CENTER sets the center wavelength.
AUTO Sets the peak wavelength to the center wavelength at each
CENTER sweep. (Toggle)
( EBElg-BEFrir% Sets the center wavelength to 1310.00 nm.
< CENTER 2
1550.00 nm Sets the center wavelength to 1550.00 nm.
MORE 1/2 Displays the soft key menu of 2/2.
A
CENTER




® E ........................................ Sets the center wavelength to 850.00 nm.
E ........................................ Sets the center wavelength to 980.00 nm.
E 44444444444444444444444444444444444444444444444 Sets the center wavelength to 1152.07 nm or 1152.59 nm.
E ........................................ Sets the center wavelength to 1523.07 nm or 1523.49 nm.
C
]

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.

(4)

®)

(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, '(A:\'LI'JI-?I— 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.

@ CENTER THz
193.000 Sets the center frequency.
( ST@@B&HZ Sets the measurement start frequency.
< STOP THz
198.000 Sets the measurement end frequency.
PEAK— Searches the peak frequency of the waveform internally and
< CENTER sets the center frequency.
AUTO Sets the peak frequency to the center frequency at each sweep.
( ngl's-zgz Sets the center frequency to 228.849 THz.
( 1%;51124 Sets the center frequency to 193.414 THz.
MORE 1/2 Displays the soft key menu of 2/2.
A
CENTER




) CTR3THz |
352 697 | T Sets the center frequency to 352.697 THz.
CTR4 THz
305.911 | T Sets the center frequency to 305.911 THz.
CTR5THz
260103 | Sets the center frequency to 260.103 THz.

CTR6 THz
196.780

(R
C
O

......................................... Sets the center frequency to 196.780 THz.

MORE2/2 | Displays the soft key menu of 1/2.

A
CENTER

(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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<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.

(4)

®)

(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.

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

<CTR1 *** *** 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.




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
12345 am | Sets the Span
START WL
123456 am | SetS the measurement start WaVeIength.
STOP WL
123456 nm | SetS the measurement end WaVeIength.

{ AAN— b Searches the spectral width of the waveform and sets the
SPAN obtained value in the span.

0nmSWEEP | 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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<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.

(4)

®)

(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.



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” s 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.




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.

M

@

SPAN

10000 THZ ............................................... Sets the span'
START

188.000 THz | =~ Sets the measurement start frequency.
STOP

198000 THZ ............................................... SetS the measurement end frEquency.

ANAN— | 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.

HORZN SCL Sets either the wavelength display mode or frequency display
nm THz mode.

SPAN

<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.

<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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<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.

(4)
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(6)

<AA - 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.



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” s 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.




5.1.6 [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.

@ REF LEVEL
~20.00 dBm Sets the reference level.
¢ LS?*G *Sd%'?ID‘E Switches the level axis to the LOG display.
LIN SCALE Switches the level axis to the linear display.
Bﬁsfrrl]‘v\\//l‘ 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 ................................................. DISp|ayS the SOft key menu Of 2/2 (tO @)
A
LEVEL




M

,S;':J E dlé?g ------------------------------------ Sets the subscale in the LOG mode.

S*LE*L/ISI ---------------------------------------------- Sets the subscale in the linear mode.

SUB SCALE i
Y Sets the subscale in dB/km mode.

EE E O/SO/%A LE Sets the subscale in % level scale mode.

{ S*F;?T Lve Sets offset level of the scale while the subscale is being
> dB displayed.
( ,IZE ,’:l*ET(Hm ------------------------------------ Sets an optical fiber length.

é‘gg gc ALE | Displays the subscale by automatic scaling.
MORE 2/2 ~ Displays the soft key menu of 1/2 (to D).
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, uW, 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)

Sub scale
A

30 30 1250

2.0 2.0 100.0
dB  dB/km %

1.0 1.0 75.0
0.0 0.0 50.0
-1.0 -1.0 250
-2.0 -2.0 250

voovo

LOG dB/km %

Sub scale
A

Main scale
125 w/D ”1.25
Ref level 12.5
uw
100.0 1.00
75.0 0.75
50.0 05
25.0 0.25
Baselevel > ¢ 0
Linear
. When the main scale is in the LOG scale (8 DIV)
Main scale
¢ 5.0dB/D
-70.0 “1.00
Ref level
> -800 0.75
-90.0
0.50
-100.0 0.25
-110.0 0
Linear

20 30 1000

1.0 1.0
dB dB/km %

0.0 0.0 50.0
-1.0 -1.0 250
-2.0 -2.0 25.0

voovo

LOG dB/km %
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<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, pW, mW] :0.01 step, 100 to 99.9 (100) [pW,
nW, uW (mwW)]: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.
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<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, QLEJ;:I_ is displayed at the bottom of the screen.

<dBm dBm/nm> key
Switches the level axis scale display between "dBm" (mW, uW, 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 asingle resolution

dB/nm : Powerin1nm

Refer to Item 5.2.6. for usage of dBmt and dB/nm.

<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.
0.1t0 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.

<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.

<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.
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<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.

<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 0 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.

<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.

<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, | AUT |is displayed at the bottom of the screen.
SCL

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

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

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

mwv- 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 @ 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 (@ 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 @ 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.

5.1.7 [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
0.05 nm
SENS NORM _ o
RANGHOLD | Sets the measuring sensitivity.
AVERAGE o
TIMES1 | Sets the number of averaging times.

Sets the resolution.

SAMPLING Automatically sets the sampling point for measurement.
AUTO
SAMPLING . .
pPT1001 | Sets the sampling point for measurement.
CWLIGHT | .
MEASURE Sets the CW light measurement mode.
|
RJI_IESA_SISEE “““““““““““““““““““““““““““““““ Sets the pulse light measurement mode. (To @)
MOREL2 | The soft key menu of @) is displayed.
JAN
SETUP




@ RESOLN : : :
CORRECT Turns the resolution compensation function on and off. (Toggle)
TLS SYNC Makes synchronized sweeping with the variable wavelength
SWEEP light source. (Toggle)
MEAS WL Sets the measuring wavelength to the air wavelength or
AIR VAC vacuum wavelength. (Toggle)
MORE2/2 | ... The soft key menu of D is disp|ayed.
A
SETUP

(1) <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)

(2) <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 AUTQ", "MID", "HIGH 1", "HIGH 2" and "HIGH 3" in order to
select a desired sensitivity level. (- 8.1.3 Measuring sensitivity selection)
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<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” s 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.
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<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 @), the current hold time
is displayed in the interrupt display section.

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

<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, RES appears at the low end section of the display

COR
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:

« When the resolution setting is made to 0.01 nm.

compensation function

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

<TLS SYNC SWEEP> key

Sets on and off the synchronous sweep function for the wavelength variable light source. When this key is
selected, the wavelength variable light source connected to the GP-IB 2 port is swept interlocking with the
sweep of this equipment. (- Interlock sweep function for the wavelength variable light source)

<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.

* Changeover\déeGrding to this function is valid to the measuring wavelength only and changing over the
<MEAS WI Wir 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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LPF
MODE

.................................................. Sets LPF measurement mode for the pulsed Ilght

PEAK HOLD

1000 o | Sets the peak hold measurement mode for pulsed Iight

EXT TRG Sets the external trigger signal measurement mode for pulsed

MODE light.

RETURN ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ReturnS tO the SOft key menu Of @

A

PLS LIGHT
( MEASURE

SETUP |

<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 desplayed in reverse video and external trigger mode is entered.

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



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 | Dlsplays the mov|ng marker.
MARKER— | Sets the wavelength of the moving marker to the center
CENTER wavelength.
< MARKER— ;
REF LEVEL | = Sets the level of the mov|ng marker to the reference level.

SET ; :
MARKER 1&2 | =~ Sets the mOVIng marker to the flxed marker 1 or 2.

SETMKR | Sets the moving marker to the fixed marker with the specified
number.
{ CLR MKR .................................................. Clears the flxed marker With the Specifled number

ALL MKR i i i
CLEAR. | Clears the displayed moving marker and fixed marker.
MOREL1/3 | DiSpIayS the soft key menu of 2/3.
A
MARKER




)

@

O]

LINE i i
MARKER 1 | = Displays the wavelength line marker 1.
MAITQIEER e Displays the wavelength line marker 2.
LINE | Displays the wavelength line marker 3
MARKER 3 play g '
LINE | Displays the wavelength line marker 4
MARKER 4 play g '

MKR L1-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)
LINE MKR : : :

CLEAR |~ Clears all the displayed line markers and line marker values.
MORE 2/3 - Displays the soft key menu of 3/3.
A

MARKER

<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. 1f 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.

<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).
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<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, mW1]:0.01 step, 10.0 to 99.9 (100) [pW, nW, pW,
(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 (®) 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, | 1-2 |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.
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)

< LVL DIGIT 2 Specifies the number of digits (below a decimal point) for the
‘ level display of the marker.

MKR LIST ; i
PRINT Prints the multi-marker value.
MKR AUTO Makes the waveform track the fixed marker level position at the
UPDATE active trace updating time. (Toggle)
MKR UNIT Selects the wavelength display mode or the frequency display
nm THz mode for marker value display. (Toggle)
MORE 3/3 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.
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(17)

(18)
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(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)
vV :1552.000 nm  -10.000 dBm V-Vn:
V01 :1552.100 nm  —20.000 dBm 0.100nm  -10.000 dBm
V02 :1552.200 nm  —30.000 dBm 0.200nm  -20.000 dBm
V03 :1552.300 nm  —40.000 dBm 0.300nm  -30.000 dBm
| | Difference in the moving
(For SPACING) marker (V)
VV  :1552.000 nm  —10.000 dBm SPACING :
V01 :1552.100 nm  —20.000 dBm 0.100nm  -10.000 dBm
V02 :1552.200 nm  —30.000 dBm 0.100nm  -10.000 dBm
V03 :1552.300 nm  —40.000 dBm 0.100nm  -10.000 dBm

L |

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.)
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SET

CANCEL

A

SET MKR

F MARKER

<SET> key

Sets the fixed marker to the preset marker number.

Sets the fixed
marker to the preset
marker number and
returns to the soft
key menu of
MARKER. (To @)

Returns to the soft
key menu of
MARKER without
setting the fixed
marker. (To @)

CLEAR

CANCEL

A

CLR MKR

:

MARKER

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

<CANCEL> key

Clears the fixed
marker with the
preset marker
number and returns
to the soft key menu
of MARKER. (To
@)

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

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.
NEXT SRCH Sets the moving marker to the right-hand next maximum
< RIGHT value/minimum value.
NEXT SRCH Sets the moving marker to the left-hand next maximum
< LEFT value/minimum value.
SET Sets the moving marker to the fixed marker 1 or 2
MARKER 1&2 g '
SET MKR Sets the moving marker to the fixed marker with the specified
number.
MORE 1/2 Displays the soft key menu of 2/2.
A
PEAK SRCH




@ < CLRMKR | Clears the fixed marker with the specified number.

ALL MKR ; ; :
CLEAR |~ Clears the displayed moving marker and fixed marker.
AUTO 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.

MORE 2/2

A
PEAK SRCH

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

(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 (®) 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 <ANALYSIS> 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.
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SET

CANCEL

A

SET MKR

<SET> key

Sets the fixed marker to the preset marker number.

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 @)

@

CLEAR

CANCEL

A

CLR MKR

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

<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 [PEAK SEARCH]. (To @)

<CANCEL> key

Clears the fixed
marker with 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
clearing the fixed
marker. (To D)

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



5.1.

10 [ANALYSIS] switch

The related spectrum analysis functions have been grouped in this ANALY SIS 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.

o))

(11

SPEC WD )
ENVELOPE | Searches the spectrum width.

Analyzes the spectrum required for LD, LED or PMD
"""""""""""""""""""""""" indication, or measures the side mode suppression ratio and
the marker-to-marker power.

ANALYSIS1
SMSR

ANALYSIS2

Calculates the noise figure (NF), and performs the WDM
EDFA NF

analysis.

SPEC THR

o * dB Set a threshold for spectrum width search.

PARAMETER .
(ENV) Set the parameters of the selected algorithm.
AUTO Automatically executes the selected (reversely indicated)
ANALYSIS calculation after the end of sweep.
ALL MKR . .
CLEAR | = Clears the shift and fixed markers from the screen.
SD\{\QF-’FI_C:Y ---------------------------------------------- Switches between the color analysis, WDM analysis, and
x 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 ***dB> key. The other parameters can be set from the
soft key menu which is displayed when the <PARAMETER(*******)> 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.
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(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 ***dB> key. The other parameters can be set from the
soft key menu which is displayed when the <PARAMETER(*******)> 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 ***dB> key. The other parameters can be set from the
soft key menu which is displayed when the <PARAMETER(*******)> 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 ***dB> key. The other parameters can be set from the
soft key menu which is displayed when the <PARAMETER(*******)> 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 ***dB> key. The other parameters can be set from the
soft key menu which is displayed when the <PARAMETER(*******)> key is pressed.

<ANALYSIS 1******> kay

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: SMSR, POWER, FP-LD, DFB-LD, LED, PMD
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(2)-2

<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.

<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.

marker 1 marker 2 marker 1
(marker 2) (marker 1)

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



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

\

marker 2

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

Power measurement calculation is made by the following expression.

P=SXZ(%

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

P=SxZPi
P : Measured powervalue
. . . SPAN
S :  Wavelength difference between display points [ 1
) . SAMPLE POINTS-I
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) :

* [MEAN WL]

 [MODE] (Mode number)

* [TOTAL POWER]

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

* [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) :
* [SMSR] (Side-Mode Suppression Ratio)

 [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) :

* [MEAN WL]

* [TOTAL POWER]

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

* [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.
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<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
(BCross talk
®Ripple width
For the algorithm of the optical filter analysis function, see Paragraph 5.3.5.



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

(4)

®)

(6)

U]

(®)

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.

<SPEC THR **.*dB> 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 :0.01t050.00 dB (at 0.01 step)
THRESH :0.011t050.00 dB (at 0.01 step)
RMS, PEAKRMS : 0.01to50.00 dB (at 0.01 step)
NOTCH :0.011t050.00 dB (at 0.01 step)

<PARAMETER> key

Displays a soft key menu (soft key menus of @ 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, and the waveforms screen.
This key is valid only when the<ANALY SIS2 WDM> key has been pressed.



@

©)

(10)

1)

(12)

ENVTHL | Sets the threshold value for searching the spectral width by the
< 3.00dB envelope method.

ENVTH2 | Sets the limit value for searching the spectral width by the
< 10.00dB envelope method.

ENV | Sets the magnification for searching the spectral width by the
K 1.00 envelope method.
RETURN | . Returns to the soft key menu of ANALYSIS. (To D)
A
PARAMETER
ANALYSIS |

<ENV TH1> key

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 .



® THRESH | Sets the threshold value for searching the spectral width by the
< TH 10.00dB 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

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

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).



@ RMvs | Sets the limit value for the spectral width search by the RMS
rRMs | Sets the magnification for the spectral width search by the
: K2.35 RMS method.

RETURN | Returns to the soft key menu of ANALYSIS. (TO @)

A
PARAMETER

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 knaob, 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 20.0dB RMS method.

PKRMS | Sets the magnification for the spectral width search by the
< K2.35 PEAK RMS method.

RETURN

A
PARAMETER

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

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.



®

(20)

(21)

< NOTCH .
TH300dB | =T Sets a threshold for notch width measurement.

PEAK/ Sets the peak or the bottom of waveform for notch width
BOTTOM measurement. (Toggle)
RETURN Returns to the soft key menu of ANALYSIS. (To @)
A
PARAMETER
ANALYSIS |

<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.

<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.



@ SMSR [ ;
MODE 1 Sets the execution mode for SMSR measurement.

SMSR MASK| Sets the mask range in the vicinity of the peak for SMSR1
< +10.00 nm measurement.

RETURN | Returns to the soft key menu of ANALYSIS. (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

N~

-
Mask setting range

Definition of SMSR 2

Determines the difference in level
between the highest mode peak and the
second highest mode peak (except mask
setting range).

Level
difference

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

Returns to the soft key menu of ANALYSIS. (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

10.00d8 | Sets the threshold in the PMD analysis.

RETURN

A
PARAMETER

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

—

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

RETURN | Returns to the soft key menu of ANALYSIS. (TO @)

A
PARAMETER

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 <ANALYSIS1 FP-LD>

ANALYSIS1 FP-LD

ITEM ALGO TH TH2 K MODE | MODE | OFST
FIT DIFF | LEVEL
[dB] [dB] [dB] [dB]
SPEC WIDTH PKRMS | 200 - 2.00 - 3.00 -
MEAN WL PKRMS | 20.0 - 2.00 - 3.00 -
TOTAL POWER | POWER - - - - - 0.00
MODE NO. PKRMS | 200 - 1.00 - 3.00 -
+ <ANALYSIS1 DFB-LD>
ANALYSIS1 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 - - - - 300 | +0.00
« <ANALYSIS1 LED>
ANALYSIS1 LED
ITEM ALGO TH TH2 K MODE | MODE | OFST
FIT DIFF | LEVEL
[dB] [dB] [dB] [dB]
SPECWIDTH | 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.
A (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.
¢ ENV (Envelope method)
¢ THRESH (Threshold method)
¢ RMS (RMS method)
¢ PKRMS (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.

* < ANALYSIS2 FIL-PK >

FILTER (PEAK) ANALYSIS
ITEM ALGO [ZE'] K MS? E NI|3(I)FDFE CH[iIan?CE ASREEAAR [(r:1|r-|n]
[dB]
PEAK LVL ON PK LVL O O O O O O
PEAK WL ON PK WL O O O O O O
MEAN WL ON | THRESH 3.00 1.00 | OFF 3.00 O O
SPEC WD ON | THRESH 3.00 1.00 | OFF 3.00 O O
CRS TALK ON | THRESH 3.00 1.00 | OFF 3.00 +0.40 0
RIPPLE WD ON | THRESH 3.00 O O 0.50 O O

* <ANALYSIS2 FIL-BTM >



FILTER (BOTTOM) ANALYSIS
T™H MODE CH SEARCH
ITEM ALGO [dB] DIFF | SPACE AREA
[dB] [nm] [nm]
BTM LVL ON BTM LVL O O O O
BTM WL ON BTM WL O O O
MEAN WL ON BOTTOM 3.00 3.00 O O
NOTCH WD ON BOTTOM 3.00 3.00 O O
CRS TALK ON BOTTOM 3.00 1.00 +0.40 O
¢ 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

(27) <CURSOR - > key

of ripple width.

Moves cursor shown in window to — direction.
Hold this key down to return it to its original position.

113 ALGO” N TH].”

A

NS THZ”

—“K” —“MODEFIT” —*“ MODE DIFF” —*“ OFST LEVEL”

(28) <CURSOR | > key

Moves cursor shown in window to | direction.
Hold this key down to return it to its original position.

(Example)
“ SPEC WIDTH”
1
“ MEAN WL”
1
“ TOTAL POWER”
1
“ MODE NO.”

e




(29)

(30)

(1)

(32)

OFFSET : . .
SPACING Selects a display item from the WDM list.

REFCHNEL | Sets the reference based on the channel peak at the highest
HIGHEST level.

( REES H*EEL Sets the reference based on the channel peak of the specified
- channel number.

A%ISSOPIIZG'IY'E .................................................. g?\:eRCts the formats for displaying Wavelength, level, noise and
DISPLAY | Selects the reference data for displaying relative values and
SETTING resets the drift measured value. (To @)

REFDATA | Sets the reference data to be referred to at the relative value
SETTING displaying time. (To @)

MOREVA | . . . . Displays the soft key menu of 214, (To @)
RETURN | Returns to the ANALYSIS software key menu.  (To)
A
PARAMETER
ANALYSIS |

<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.

<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.

<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 200 (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.

<DISPLAY ****kikxs 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:

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

Parameters : ABSOLUTE, RELATIVE, ABS & REL and DRIFT



(33)

(34)

(3%)

(36)

@37)

(38)

<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 (@ 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 DETECT i i
e Automatically sets the channel detection.
|
CHDETECT | Sets a channel to be detected by referencing the preset
PRESET wavelength.

¢ MA),S*EIUM Sets the maximum number of channels to be listed.
< THRESH Sets a threshold when the channel detection is automatically
dB performed.

Sets the minimum value of the difference between the top and
MQBE DIFF bottom when the channel detection is automatically
< F*dB
performed.
< PRESET .
WL TABL Edits the preset wavelength table.
MORE 2/4

"""""""""""""""""""""""" Displays the soft key menu of 3/4. (To @)

RETURN

A
PARAMETER

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

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 200 (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.
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.

(40) <PRESET WL TABLE> key
Edits the preset wavelength table.
When this key is pressed, the soft key menu of @ is displayed.

Selects whether to set the Uses both A and B traces
® NCO-II-EQEFIT)(() N [ noise measuring point to the TDleAAC\ZLE ““““““““““ at the time of WDM
center or fixed point of the analysis. (Toggle)

channel. (Toggle)

< . . Obtains the least square
N*O*I EE (EBO L Sets the noise measuring OSlf_TOPPUET -------------------- approximate line of the
: point. channel peak. (Toggle)
Specifies mask range in
NO*I§E BW | Setsthenoise | ] e th% right side of pegk
- nm bandwidth. wavelength.

Specifies mask range in
L\’{l_*l:;RESET ““““““““““ Sets the preset level | | e the left side of peak
>*dBm value. wavelength.
SNR PRESET .................... Selects a i t
““““““““““ h NR pproximate
< ** ** dB 3:}3;, e preset S expression of ASE curve.

Sets threshold which is

Sets the level threshold | | ot
DISPMASK | Value at the channel 'L&Sseg E?Jrrsgproxmatmg
OFF display masking time. '

Displays the soft ke Displays the soft ke

MORE3/4 | mer?u gf 4/4. (To ) MORE4/4 | mer?u gf 1/4. (To )&D)

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

A A
PARAMETER PARAMETER
FANALYSIS | FANALYSIS

(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.
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)

(48)

<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.

<LEV 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 PRESET**. **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 knaob,
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 0 to =100 dBm (1 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)

(51)

(52)

(53)

ITU-T TBL Sehlectshdatalto be re{erred to WDM RESLT Mal|<es the Ia}es:l WDM
--------------- when the relative value is ~-analysis result the
REF TBL displayed. (Toggle) —REF DATA refer)c/ance data.
MAX / MIN PRESET Makes the preset table
................ R he MAX/MIN d
RESET atefrfgs dtri?t measuring tir?]tg. —REF DATA values the reference data.
ITU-T | . Makes the ITU-T table
—REF DATA values the reference data
Returns to the soft key Returns to the soft key
RETURN menu for the RETURN | menu for the
<PARAMETER> setting. <PARAMETER>
A (T A A setting. (To @)
DISPLAY REF DATA
F 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 <L VL PRESET> key become the reference data, and for the
SNR, values on the <SNR PRESET> key become the reference data.

REF TBL:  The reference table set with the <REF DATA SETTING> key of (9) 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 0.

<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>, <LEVEL PRESET> or <SNR PRESET> key.

<ITU-T - REF DATA> Key

Makes ITU-T TABLE values the reference data.

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



(54)

(55)

(56)

(57)

(58)

TABLE

. . Inputs the channel
SELECT | ™ Switches active tables. < WLEDIT | wavelength/frequency at
the cursor position.

Sets the present cursor

AREA | position to the top of the SET | Chamel 2t the suraor
line to be copies/deleted and L
SELECT brings about the area select ON/OFF position.
status.
. - Round the channel value
AREA | Copies the present position or ITU at the cursor position to
CuT the whole selected area in the CORRECT the nearest value in the
buffer and deletes it. ITU-T TABLE.
Switches the wavelength
AREA | ... Copies the present position or WAVELEN | ... dygg)lay and tl’\llg veens
COPY the whole selected area in the FREQ frequency display.
buffer. (Toggle)
Insert the line copies with the
PASTE | o <AREA CUT>or the <AREA TABLE | Prints out the active
INSERT COPY>key in the buffer on PRINT table.
the present line.
Overwrites the line copies with
PASTE | ... the <AREA CUT>or the
OVERWRT <AREA COPY>key in the

buffer on the present line.

Displays the soft key

................ Displays the soft k
MORE 1/2 m:asr?ua())/fsj_/ze_ SO(TOe) MORE2/2 | 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 200ch after the insertion, no more data can be
inserted.



(59) <PAST 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 CHANNEL:HIGHEST
THRESH: 20.0 dB MAX NUMBER: 20 MODE DIFF: 3.0 dB

No | WAVELENGTH ~ LEVEL | OFFSETWL | OFSTLVL | NOISE(/nm) 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) . Wavelength difference from the reference channel peak

OFST LVL (*2) : Level difference from the reference channel peak

NOISE (/nm) . Noise level at channel peak (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)

***'** dB

< OFST (OUT) Sets offset value of output light.
***'*-k dB
< PLUS MSK Specifies mask range in the right side of peak wavelength.
-k-k.** nm
< MINUS MSK Specifies mask range in the left side of peak wavelength.
**.** nm
CVFT TYPE Selects approximate expression of ASE curve.
GAUSSIAN

CVFT ;jnB_R Sets threshold which is used for approximating ASE curve.

Sets offset value of signal light.

:

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

A
PARAMETER

FANALYSIS |

<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:
¢ GAUSSIAN  (Normal distribution curve)
LORENZIAN (Lorenz curve)
3RD POLY (Cubic expression)
4TH POLY (Biquadratic expression)
5TH POLY (Pentagonal expression)

* & o o

(70) <CVFT 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)

(72)

(73)

< ASEPOINT | Sets the ASE level @ CHDETECT |\
measuring point. AUTO
OFST(IN) | Sets the sianal liaht CH DETECT
< ** *%dB offsetvalub. PRESET
{ OFST(OUT) | . i MAX NUM
** **dB i?ftsseihfa?ﬁﬁpm light Fxk These keys are the same
> software keys as the

<PARAMETER WDM>

key.(See
1;555(;3 g <PyA(RAMETER WDM>

i

MODE DIFF

*
R
*
*
o
|/\| ;

PRESET WL
TABLE | )

Displays the soft ki Displays the soft ke

MORE1/2 | D o) ) MORE22 | s (To é@)

RETURN | Retuns to the soft key RETURN | el A R
menu of ANALYSIS. (To @)
(To @)

A A
PARAMETER PARAMETER
ANALYSIS | ’7 ANALYSIS

<ASE POINT £****nm> Key

Sets the ASE level measuring point.

After the execution, the present ASE level measuring point is displayed in the interrupt display area.
The ASE level measuring point can be changed in the range from 0.00 to 10.00 nm (0.1 step) with the
rotary knob, the step key or the ten-key pad.

<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 area.

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 area.

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.



(74) <CH DETECT AUTO> Key ™
(75) <CH DETECT PRESET> Key
(76) <MAX NUM ***> Key

(77) <THRESH ***dB> Key

(78) <MODE DIFF ***dB> Key

(79) <PREEST WL TABLE>Key J

The List to be displayed with the <WDM-NF> Key

>— These keys are the same as the software keys of
<PARAMETER WDM>.

<WDM NF> ASE: +0.40 nm  OFST(IN): 0.00dB  OFST(OUT): 0.00 dB
CH:AUTO  MAXNUM:20 THRESH: 20.00dB MODE DIFF: 3.00 dB

NGO | WAVELENGTH | INPUTLEV |OUTPUTLEV | ASELEV | RESOLN | GAIN | NF

' [nm] [dBm] [dBm] [dBm] [nm] [dB] | [dB]
01 1547.464 ~19.94 —2.44 ~33.28 0145 | 17.49 | 558
02 1549.076 ~19.93 ~2.19 ~3301 | 0158 | 17.73 | 525
03 1550.679 ~19.94 ~1.92 ~32.65 0148 | 18.02 | 5.62
04 1552.268 ~19.98 ~1.70 ~32.45 0146 | 1828 | 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
OUTPUT LBE

ASE LEV
RESOLN

GAIN
NF

. Level before amplification of each channel (to be obtained from Trace A).
. Level after amplification of each channel (to be obtained from Trace B).

. ASE level of each channel

: Measurement resolution of each channel (to be obtained from Trace B)
: Gain of each channel
: 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

)

MAX HOLD

A

ROLL AVG
A 100

DISPLAY A
BLANK A

ACTIVE
TRACE ABC

TRACE
LIST

MORE 1/2

A

TRACE

Sets the trace A to the write mode.

Sets the trace A to the fixed data mode.

Sets the trace A to the maximum value detection mode.

Sets the trace A to the sequential addition mode.

Selects whether the trace A is to be displayed on the screen or
not. (Toggle)

Selects the active trace. (Toggle)

Displays the active list in the window. (To ®)

Displays the soft key menu of 2/2. (To @)



For the trace B

® WRE!TE ______________________________________ Sets the trace B to the write mode.
|
FIIBX ....................................... Sets the trace B to the fixed data mode.
|
MIN EOLD __________________________________________________ Sets the trace B to the minimum value detection mode.
< ROIB_|-16°(~)VG .................................................. Sets the trace B to the sequential addition mode.
DISPLAY B Selects whether the trace B is to be displayed on the screen or
BLANK B not. (Toggle)
< TF@O?JEI\;\%C .................................................. Selects the active trace. (Toggle)
TRACE . o ,
LIST Displays the active list in the window. (To ®)
MORE 2/2 Displays the soft key menu of 2/2. (To @)
A
TRACE

(1) <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".

(2) <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

Lawi & (=12 mN)

Wi(i) = Wj - 1() O

Wj(i) : New displayed waveform
Wij- 1(i) : Existing displayed waveform

W(i) : 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.
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(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".



©)

(10)

(11)

<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.

<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 measure-ment 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".

<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-1
n

WiGi) = Wj - 1) 0+ W) & (=1, 2, mN)

Wj(i) : Newdisplayed waveform
Wij- 1(i) : Existing displayed waveform

W(i) : 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. At this time, the trace display by the
side of the data area becomes "DSP".

In the "BLANK B" 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.

For the trace C

& WRC!TE “““““““““““““““““““““““““““““““ Sets the trace C to the write mode.
|
F(|:X “““““““““““““““““““““““““““““““ Sets the trace C to the fixed data mode.
|
CALCEJ LATE Sets the trace C to the arithmetic mode. (To ®)
|
EFFECT Processes the waveform of the trace C, then displays it.
C (To @)
DISPLAYC | Selects whether the trace C is to be displayed on the screen or
BLANK C not. (Toggle)
( TF@ACJEI\,/A%C Selects the active trace. (Toggle)
TE@%E Displays the trace list in the window. (To ®)
MORE 1/2 Displays the soft key menu of 2/2. (To @)
A
TRACE




For the trace C

(13)

(14)

@ TARi%E ................................................. Copies the data of the trace A to the trace B.
TARi%E ................................................. Copies the data of the trace A to the trace C.
TBRiCAE Copies the data of the trace B to the trace A.
TBRi%E Copies the data of the trace B to the trace C.
TCRi%E __________________________________________________ Copies the data of the trace C to the trace A.
TCRi%E Copies the data of the trace C to the trace B.

MORE 2/2 Displays the soft key menu of 1/2. (To D,@or®)
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)

(21)

<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

A
TRACE

LIST
TRACE |

4444444444444444444444444444444444444444444444444 Returns to the soft key menu of MORE 1/2. (To D,@or®)

(24) <RETURN> key
Returns to the soft key menu of "MORE 1/2" (D, @ or ®).



©® A-B(A/B) Subtracts the trace B from the trace A and copies its result to

—C I the trace C.(LOG value calculation)
B-AMB/A) | Subtracts the trace A from the trace B and copies its result to
—C | the trace C.(LOG value calculation)
A-BLINy | Subtracts the trace B from the trace A and copies its result to
—C | the trace C.(Linear value calculation)
B-A(LIN) | Subtracts the trace A from the trace B and copies its result to
—C | the trace C.(Linear value calculation)
A+B(LINy | Subtracts the trace B from the trace A and copies its result to
—C the trace A.(Linear value calculation)
RETURN -} Returns to the soft key menu of MORE 1/2. (To D,@or®)
A
CALCULATE
C
TRACE |

(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 C does not agree with that of the trace B,
WARNING is displayed.
In any case, calculation and display are performed.



(26)

(@7)

(28)

(29)

<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.

<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.

<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.

<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.



@ NORMCALIZE ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Normalizes the trace C and displays its result.

CURVEFIT | 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
Cc

TRACE |

Return to the soft key menu of MORE 1/2. (To (D,@or®)

(30) <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".

(31) <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".

(32) <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.

@ NORMAL

DISPLAY 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 )

< LABEL .
.................................................. Sets the Screen to the Iabel |nput model (TO @)
NOISE MSK Masks and displays the waveforms not exceeding the set
—99dBm | value.

MASKLINE | Sets the method of mask. (Toggle)

VERT HRZN
GRAPH | o i
CLEAR Clears the waveforms of the trace 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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<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.)

<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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<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 <MARKER - REF LEVEL> key is executed when a marker is positioned at the noise mask level,

WARNING is displayed.

When the noise mask value is set to any value other than OFF, I\I>Ilgll< 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 display.
LOWER | Fixes the trace assigned to the lower side at the 2-split display.
RETURN .................................................. ReturnS tO the Sof.t key menu Of @
A
SPLIT
DISPLAY
DISPLAY |




(8) <TRACE A UP LOWS> 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 LOWS> 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.



® ANGLE | imensi -
~30deg /]| 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 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ReturnS 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.
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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.

<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...

<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.
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@ — Moves the cursor in the label input area one character to the

right.
— 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.
ALLCLEAR | Clears all the chracter strings in the label input area.
ENTER  Sets the characters on the label window into the label input
area.
bONE | Copies the character strings in the label input area to the label
area.
CANCEL .................................................. CanCE|S the Iabel |nput and I’etUI’nS to the SOft key menu Of @
A
LABEL
( DISPLAY |

<->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.

<> 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.

<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.

<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.
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<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.
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@ SAVE | Writes the contents of trace A, trace B or trace C into
: memory. (To @)
RECALL | Writes the contents of memory into the trace A, trace B and
: trace C. (To @)
< MEMORY . . .
LlST .................................................. DISplayS the memory |ISt on the WlndOW (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.

(@ 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>.
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(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 <KENTER> 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 @ 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.

(@ 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 O 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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@ SAVE | i i
ASMEM Writes the contents of the trace A into memory.
|
SAVE : ;
BOMEM | 7 Writes the contents of the trace B into memory.
|
SAVE ; ;
COMEM | T Writes the contents of the trace C into memory.
< LBL LIST " ;
CONDTN Selects a type (label, condition) of memory list. (Toggle)
ENTER Returns to the soft key menu of (O after execution of write
processing.
CANCEL | 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.

RECALL . .
MEM—A | Writes the contents of memory into the trace A.
|
RECALL | i i
MEM—B Writes the contents of memory into the trace B.
|
RECALL ; .
MEM—C | Writes the contents of memory into the trace C.
( I(‘:%INIBI%\II— Selects a type (label or condition) of memory list. (Toggle)
ENTER | 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 |

<RECALL MEM - A> key
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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<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.

<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 O 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.

<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.

@ { Ié(B)Il_\IIBI'?’-\Ir .................................................. Selects a type (Iabel or Condition) Of memory Iist (Toggle)

RETURN ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, RetumS tO the Sof.t key menu Of @

A
MEMORY

LIST
MEMORY |

(15) <RETURN> key

Returns to the soft key menu of (.



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

The soft key menu is as follows.

When the [FLOPPY] switch is pressed:

)

< WRITE
< READ

TRACE
RD/WRT

|

PROGRAM
RD/WRT

DATA GRPH
RD/WRT

I

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 @to@) (*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.

Displays the soft key menu of @.

5-100



@ < DIRECTORY | Displays the directory information on the floppy disk
(To @).
|N|'I?|I,§E|ZE .................................................. Initializes the f|0ppy dISk (TO )
MORE22 | . Displays the soft key menu of (.
A
FLOPPY
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When the <TRACE RD/WRT> key is selected (write operation)

MEMORY —
FD

3D—FD
1st 2nd

CURSOR
UP DOWN

FILE
NAME

BIN TXT

EXECUTE

RETURN

A

WRITE

FLOPPY |

Writes any selected trace into the FD.

Writes the contents of memory into memory in the reverse
video status.

Writes the waveform group of 3-dimensional display into the
FD in the reverse video status.

Moves the cursor between the memory list and file list.

Enters the file name for writing into the FD. (*2)

Selects a data format for writing into the FD.

Executes a write operation to the FD. (To@Dor®) (*3)

Returns to the soft key menu of Owithout executing a write
operation.
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When the <PROGRAM RD/WRT> key selected (write operation):

@ CURSOR
UP DOWN

FILE
NAME

EXECUTE

RETURN

A

WRITE

FLOPPY

.................................................. Moves the cursor between the memory list and file list.

.................................................. Enters the file name for writing to the FD. (*2)

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv EXECU'[ES a erte Opel’atlon tO the FD (TO@OF) (*3)

Returns to the soft key menu of Owithout executing a write
operation.
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When the <DATA GRPH RD/WRT> key is selected — the DATA is highlighted (write operation):

DATE &
TIME

LABEL

DATA AREA

CONDITION

FILE
NAME

OVERWRITE
ADD WRITE

EXECUTE

RETURN

A

WRITE

(

FLOPPY

Writes the date and time into the FD in the reverse video
status. (Toggle)

Writes the contents of the label area into the FD in the reverse
video status. (Toggle)

Writes the contents of the data area into the FD in the reverse
video status. (Toggle)

Writes setting conditions into the FD in the reverse video
status. (Toggle)

Enters the file name for writing to the FD. (*2)

Selects the data writing mode.

Executes a write operation to the FD. (ToDor®) (*3)

Returns to the soft key menu of(Dwithout executing a write
operation.
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When the <DATA GRPH RD/WRT> key is selected - the GRPH is highlighted (write operation):

® B&W

PRESET
COLOR

SCREEN
COLOR

BMP
TIFF

FILE
NAME

EXECUTE

RETURN

A

WRITE

FLOPPY

Selects the monochrome color of graphics to be written on an
FD.

Selects the default colors of graphics to be written on an FD.

Selects the on-screen display colors of graphics to be written
onan FD.

Selects a format of file to be written on an FD.

Enters a name of file to be written on an FD.

Writes data and files on an FD. (Go to Step@or®.) *3

Returns to the soft key menu of Itemwithout data saving.
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When the <SETTING RD/WRT> key or <LONG TERM RD/WRT> key is selected (write operation):

< FILE . o
NAME | Enters the file name for ertlng to the FD. (*2)

EXECUTE vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv EXchtes a Write Opel’ation tO the FD (TO@Or) (*3)
RETURN Returns to the soft key menu of Owithout executing a write
operation.
A
WRITE
FLOPPY |
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At an overwrite operation (write operation):

YES Returns toafter executing a write operation.
NO | o Returns towithout executing a write operation.
A
WRITE
FLOPPY |
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When the <TRACE RD/WRT> key is selected (read operation):

©) FD—
ABC

FD—
MEMORY
FD—3D
I1st 2nd

CURSOR
UP DOWN

EXECUTE

RETURN

A

READ

FLOPPY

Reads from the FD into any selected trace.

Reads from the FD into memory in the reverse video status.

Reads the waveform group of 3-dimensional display from the
FD in the reverse video status.

Moves the cursor between the memory list and file list.

Executes a read operation from the FD. (ToD)

Returns to the soft key menu ofDwithout executing a read
operation.
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When the <PROGRAM RD/WRT> key is selected (read operation):

CURSOR
UP DOWN

EXECUTE

RETURN

A

READ

FLOPPY

Moves the cursor between the memory list and file list.

Executes a read operation from the FD. (ToD)

Returns to the soft key menu ofDwithout executing a read
operation.
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When the <DATA GRPH RD/WRT> key is selected — the DATA is highlighted (read operation):

EXECUTE Executes a read operation from the FD. (Tod2)
RETURN | . Returns to the soft key menu of(Dwithout executing a read
operation.
A
READ
( FLOPPY |
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When a data read operation is executed (read operation):

DONE Returns to the soft key menu of(Dcanceling the data display.

A
EXECUTE

FLOPPY |
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When the <SETTING RD/WRT> key or <LONG TERM RD/WRT> key is selected (read operation):

EXECUTE vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv EXeCUtes a I’ead Operation from the FD (TO@)
RETURN | Returns to the soft key menu ofDwithout executing a read
operation.
A
READ
FLOPPY |
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When the <DIRECTORY> key is pressed:

DELETE

RETURN

A

DIRECTORY

FLOPPY

Deletes the file or directory on the cursor line from the FD.

(To@®)

Returns to the soft key menu ofDcanceling the directory
display.
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When a file or directory delete operation is executed:

YES Returns to the soft key menu of(@after executing a file delete
operation.
NO Returns to the soft key menu of@without executing a file

delete operation.

A
DELETE

( FLOPPY |
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When the <DISK INITIALIZE> key is pressed:

E1>(2E,\£B¥rteE vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv |n|t|a|IZGS the FD by 12M by.tes (TO@)

]é;técMS_yrté vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv |n|t|a|IZGS the FD by 144M by.tes (TO)

CANCEL Returns to the soft key menu of Owithout initializing the FD.

A
DISK INI-
TIALIZE
FLOPPY |
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When the <1.2 M byte EXECUTE> key is pressed:

YES .................................................. |nltla|IZE the FD (tO@)

NO Returns to the soft key menu of(Dwithout initializing the FD.

A
1.2 Mbyte
EXECUTE
FLOPPY |
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When an initialize operation (1.2 M bytes) is executed:

STOP Returns to the soft key menu ofDcanceling FD initialization.

A
1.2 Mbyte
( EXECUTE

FLOPPY |
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When the <1.44 M byte EXECUTE> key is pressed:

®

YES vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv |n|t|a|IZGS the FD (t0®)

NO Returns to the soft key menu of Owithout initializing the FD.

A
1.44 Mbyte
( EXECUTE
FLOPPY |
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When an initialize operation (1.44M bytes) is executed:

A
1.44 Mbyte
EXECUTE
FLOPPY |

*1 :  When the <WRITE> key or <READ> key is pressed, the soft key menu to be displayed next depends on

the selected status of the following 5 soft keys.

STOP Returns to the soft key menu ofDcanceling FD initialization.

Soft key menu display
Selected soft key Write status Read status

<TRACE RD/WRT> @ ©
<PROGRAM RD/WRT> @
<DATA GRPH RD/WRT> ® @
Data is highlighted.

<DATA GRPH RD/WRT> ® —
GRPH is highlighted.

<SETTING RD/WRT> @ &)
<LONG TERM RD/WRT> @) B

*2 :©  When the <FILE NAME> key is pressed, the same soft key menu as the <LABEL> key is displayed and

the window for character selection is opened.

By pressing the <DONE> key after entering a file name into the label input area, the soft key menu of
(@ is displayed again. (For the procedure for entering a file name, refer to 5.1.12 [DISPLAY]

switch.)

*3 . For an overwrite operation, the soft key menu for verification (@) is displayed.
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5.1.15 [PROGRAM] switch

Enters and executes programs.
For details of its function, refer to Chapter 6 Program Function.
When this switch is pressed, the soft key menu of D is displayed.

When the [PROGRAM] switch is pressed:

@ ( 'E&%%%’?J\él Displays the program list to execute a program. (To®)
@ -------------------------------------------- Displays the program list to edit a program. (To@)

EXECLI(™) | Executes the program in parentheses.

EXEC2(™*) | Executes the program in parentheses.

EXEC3(C™*) | Executes the program in parentheses.

EXEC4(C™) | Executes the program in parentheses.

EXECS(C™*) | Executes the program in parentheses.

EXEC6 () | Executes the program in parentheses. (To@)

A
PROGRAM
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When the <PROGRAM EXECUTE> key is pressed:

@ EXECUTE | o Executes the program selected in the program list.
EXECKEY | Selects a program to be executed by the <EXEC1-6> key of
DEFINE @. (To®)
RETURN | . Returns to the soft key menu ofD.
A
PROGRAM
EXECUTE
PROGRAM |
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When the <EXEC KEY DEFINE> key is pressed:

©) ENTER | Registers the program to be executed to the <EXEC1 to 6>
key. (To®)
CANCEL | Stops registration to the <EXEC1 to 6> key. (To®@)
A
EXEC KEY
( DEFINE
PROGRAM |
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When the <PROGRAM EDIT> key is pressed:

@ € PR,\?AC\':"\F;I'EAM --------------------------------------------- Enters a name to the program selected in the list. (*1)
EDIT - . .
Enters or modifies the program selected in the list. (To®)
COPY Determines a program to be copied and displays the cursor for
copy destination selection. (To(®)
DELETE Clears the selected program. (To®)
RETURN ...................................... RetUI’nS tO the SOft key menu 0f®
A
PROGRAM
EDIT
PROGRAM |
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When the <EDIT> key is pressed:

®

(

PROGRAM
LINE

COMMAND
SELECT

PARAMETER
EDIT

ENTER

SPECIAL
COMMAND

LIST
PRINT

MORE 1/2

RETURN

A
EDIT

PROGRAM |

Moves the cursor displayed at the line No. in the program
area.

Displays the command list of the panel switches (or special
commands).

Edits the parameter division of the command registered on the
current line.

Copies variopus commands in the program area and
definitively sets parameter input values.

Displays the special command list.

Prints the program displayed in the program area.

Displays the soft key menu of(®.

Returns to the soft key menu of@. One out of three latch.
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When the <MODE 1/2> key is pressed:

®

LINE
INSERT

AREA
SELECT

AREA
CuT

AREA
COPY

PASTE
INSERT

PASTE
OVERWRITE

MORE 2/2

RETURN

A

EDIT

(

PROGRAM |

Inserts a blank line before the current line.

Sets the current line at the beginning of the line to be copied
or deleted, providing the line-range select status.

Copies the current line or the selected whole line range into
the buffer and deletes it.

Copies the current line or the selected whole line range into
the buffer.

Inserts the line copies in the buffer by the <AREA CUT> and
<AREA COPY> keys into the current line.

Overwrites the line copied in the buffer by the <AREA CUT>
and <AREA COPY> keys from the current line.

Displays the soft key menu of®.

Returns to the soft key menu of@.
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When the <COPY> key is pressed:

@

OVR WRITE
EXECUTE
MERGE
EXECUTE

CANCEL

A

COPY

(

PROGRAM

Copies the specified program into the number of copy
destination. (To@) (*2)

Adds the specified program after the program of copy
destination. (To®)

Stops program copy processing. (To@)
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*1:

*2:

When the <DELETE> key is pressed:

YES Executes program delete processing. (To @)
NO )
Stops program delete processing. (To @)
A
DELETE
PROGRAM |

When the <PROGRAM NAME=> key is pressed, the same soft key menu as the <LABEL> key is displayed

and the window for character selection is opened.
By pressing the <DONE> key after entering a file name into the label input area, the soft key menu of @

is displayed again. (For the procedure for entering a file name, refer to 5.1.12 [DISPLAY] switch.)
When a program is already registered in the number of copy destination, it is overwritten.

The program name is changed into the name of copy source.
After the execution, the soft key menu of @ is displayed again.
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5.1.16 [SYSTEM] switch

Registers printers, X-Y plotters and user keys, and sets date and time, screen display colors and addresses.
When this switch is pressed, the soft key menu of (D is displayed.

O SRINTER | Sets the amount of feed after print output. (Toggle)
USERKEY | Registers user keys. The screen for registration is displayed.
DEFINE
E ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Sets the built-in clock. (To @)
. SEI) R — Sets the built-in clock.  (To ®)
BUZZER | Sets the buzzer function. (To ®)

{ MY '?-\DRS ..................................... Sets addresses
{ TLSZAA“DRS ------------------------------------------------- Sets the address of the variable wavelength light source.

MORE 1/3

................................................. Displays the soft key menu of @.

A
SYSTEM
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WL CAL
@ (wea] Calibratesthe absolute value of wavelength. (To 0)
WL ........................................... Sets the amount Of Wavelen th Sh'ﬂ
SHIFT g :
< I§IIE-|\I/FE'II'_ ........................................... Sets the amount of level shift.

O’?:légEoT ................................................. Automatlca“y performs AMP Offset periodica“y (Toggle)

WL OFST ) o
TABLE ................................................. Edlts the user Wavelength callbratlon table'
LEV OFST _
TABLE ........................................... EdltS the user IeVeI table.
OPTICAL
ALIGNMENT ] o Set the ariment of monochromator (TO @)

MORE 2/3

................................................. RetUI’nS tO the SOft key menu Of @

A
SYSTEM

(1) <PRINTER SAVE SPC> key
Sets the amount of paper feed after the screen has been copied by the printer.
When this key is pressed, the key is selected and the amount of feed is reduced.
If the key is not selected, the amount of normal feed is applied.

(2) <USER KEY DEFINE> key
Registers user keys.
When this key is pressed, the screen for registration is displayed.
The procedure for registration is shown below.

a)  When the panel switch of the soft key to be registered is pressed, the soft key menu is changed into
the corresponding key menu.  Soft keys that cannot be registered are not displayed.

b)  When the soft key to be registered is pressed, the soft key pressed in a) is displayed in the
registration key display section in the screen is displayed.

C) In the status where the soft key to be registered is displayed in the registration key display section,
press the [USER] switch.  With this, the soft key menu is changed into that of the [USER] switch.
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d)  Inthe soft key menu of the [USER] switch, press the key to be registered.
Then, the selected soft key is registered as a user key, and also the registration key display section
becomes blank.
If the user key is already registered, it is overwritten.

To register another soft key, repeat the above operations a) to d).
To terminate the user key register mode, press the auxiliary key <KEY DEFINE DONE>.
With this, the soft key menu of (D is displayed again.

As a rule, the only key that can be registered is the soft key displayed after the panel switch is pressed.
Registration is disabled for the soft key that was pressed next.
Soft keys that cannot be registered are not displayed.
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When the <USER KEY DEFINE> key is pressed:
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®)

(4)

®)

(6)

Y]

<SET CLOCK> key
Sets the built-in clock.
When this key is pressed, the soft key menu of @ and a window is displayed.
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When the <SET CLOCK> key is pressed:

<SET COLOR> key
Sets display colors.
When this key is pressed, the soft key menu of & is displayed.

<BUZZER> key

Sets the buzzer function. This function determines whether or not to cause the buzzer to sound when a
hard key or soft key is pressed or WARNING is displayed. When this key is pressed, the soft key menu
of ® is displayed.

<MY ADRS> key

Sets the GPIB address of this equipment.

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

The set value can be changed in the range of 0 to 30 by the rotary knob, step keys or ten-key pad.

This key sets the address of the first port. About the address of second port, please set <GP-1B2 ADR> key.

<TLS ADRS> key

Sets the address of the variable wavelength light source connecting to the port "GP-I1B2".

When entry of the setting has been made, the current address appears in the interrupt indication section.
The address can be changed within the range of 0 through 29 (1 step) using the rotary knob, step keys or
numeric keys.

5-131



®)

This function is used only for switching of measurement wavelength. Even if <MEAS WL AIR VAC> key
is executed for waveform being displayed after measurement, switching of wavelength does not take place.

<WL CAL> key

Calibrates the wavelength. When this key is pressed, the window containing a message is displayed on
the screen and the soft key menu of (D is displayed. (*).

As calibration steps, connect the laser for calibration to this equipment by single mode fiber cable and then
press the corresponding soft key or change the set value displayed in the interrupt display section by the
rotary knob, step keys or ten-key pad.

When the EXECUTE key is pressed, the absolute value of wavelength is calibrated with the selected or set
wavelength.

The set value can be changed in the range of 350.000 to 1750.000 nm.

If the used laser is not in the range of + 5 nm to the set value, the absolute value is not calibrated.

*:  The soft key menu of (D indicates the wavelength bands of helium-neon laser, etc.
Accordingly, to calibrate the absolute value by the light source of displayed wavelength, use the soft
key. However, in the soft key menu, wavelength is displayed either in air wavelength or vacuum
wavelength depending on the setting on 5.1.7 (10) <MEAS WL AIR VAC> key.

If the key is not found in the soft key menu, set the set value in the interrupt display section to the
wavelength of the light source and calibrate the absolute value.

vos B:FIX  /D9P
v C:iFIX  /DSP

Optical Spectrum Analyzer 1998 Jul 29 13:22  /EXTERMNAL
P T-7n A:FIY SOURCE
LT

B E
18. 8dB-D RES:@.01nm  SENS:HIGH 1 AUG: 1 SMPL:AUTO
33 CALIE WL
B32.991n
CALIE WL
1152.589n
_C}Sn; - Wavelength Calibration Mode CALIE WL
] 1523, 4880
Set laser and press EXECUTE key to start,
J E-ECUTE

press CAMCEL key for emergency stop. l

-387

I
1 -

|
. i
U U T
IVAVIAVAV AN BNV VAN

1547, B@rm 1552, @@rm 1.0@nm~D 1557, @@nm

L
L
|

=

d

When the <WL CAL> key is pressed:
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©)

(10)

CAUTION

« In the following cases, wavelength calibration is disabled.

1) The level of the light source for calibration is less than —30 dBm.
(For the external light source)
2) There is a difference between the light source for calibration and the set
wavelength.
3) The wavelength error of this equipment exceeds =5 nm.
In the case of 3), readjustment is required. Please ask us to make this
readjustment.

« Do not use this function to intentionally change the display wavelength. To do so,
use the <WL SHIFT> key.

NOTE

This function performed calibration for the whole wavelength area when offset is
applied to the grading angle so that the error of the wavelength to be calibrated may be
zero.

Accordingly, multiple wavelengths are not required for calibration. If multiple
wavelengths have been calibrated, only the last calibration becomes effective.

<WL SHIFT> key
Sets the amount of wavelength shift.
When this key is pressed, the current set value is displayed in the interrupt display section.
The set value can be changed in the range of — 5.000 to 5.000 nm (0.001 step) by the rotary knob, step
keys or ten-key pad.
After the amount of wavelength shift is set, the set value is added to the displayed value of wavelength axis.
This key is used to compensate differences in displayed wavelength wave among multiple measuring
instruments.

When the offset value is not 0, is displayed at the bottom of the screen.
WL
SHF

<LEVEL SHIFT> key

Sets the amount of level shift.

When this key is pressed, the current set value is displayed in the interrupt display section. The set value
can be changed in the range of — 60.00 to 60.00 dBm (0.01 step) by the rotary knob, step keys or ten-key
pad.

After the amount of level shift is set, the set value is added to the displayed value of the level axis.

This key is used to compensate the loss of the isolator or filter connected to an external circuit.

When the offset value is not 0, is displayed at the bottom of the screen.
LVL
SHF
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(11)

(12)

(13)

(14)

<AUTO OFFSET> key

Sets whether or not to make an automatic offset adjustment for the AMP circuit.

When the <AUTO OFFSET> key is selected, an offset adjustment is periodically made for the internal
AMP circuit.

When this key is not selected, no automatic offset adjustment is made. If this key is pressed in the
unselected status, the key is selected and an offset adjustment is executed (immediately). After that, an
automatic offset adjustment is made periodically.

CAUTION

If this key is kept in the unselected status, low input level waveforms becomes
inaccurate when the measuring sensitivity is NORMAL (NORM RANG HOLD, NORM
RANG AUTO,).

Usually, use it in the selected status.

<WL OFST TABLE> key

Edits the user wavelength calibration table.

When this key is pressed, the wavelength calibration table and the soft key menu are displayed.
Usually, this function needs not to be used.

<LEV OFST TABLE> key

Edits the user level calibration table.

When this key is pressed, the level calibration table and the soft key menu are displayed.
Usually, this function needs not to be used.

<OPTICAL ALIGNMENT> key
The <OPTICAL ALIGNMENT> key is used for adjusting optical axis of monochro-meter optical
system employed on this unit.
The light source used must be the standard light source installed on the unit. ~ After powering on and
before starting the adjustment, it is recommended to wait for approximately Lhour for warning up.
As you press this key, the software manu @ will appear.
Implement the alignment in the following procedure:

i . Connect the optical input and output connectors on the unit using 10/125 p m SM fiber.

ii . Press the <EXECUTE> software key on the software menu (.

iii. Adjustment of the optical axis will be automatically executed. As the adjustment is complete after

one minute, the original screen is restored.

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.
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®

(15)

(16)

a7

( GPIP2 ?DR Sets the address of GP-IB2 port.
SYSTEM
CONTROLER Chooses the system controller on GP-1B2 port.
URIEAL Make the ON/OFF setting for the UNCAL and for the warning
WARNING indication (toggle).
ACTUAL Sets for turning ON/OFF the resolution ability value display.
L(i(%llbllg/léT Sets the upper and lower limit values of LOG data to be handled
— inside. (==100dB or #210dB)
TEST MODE ........................................... Sets the test mode
MORE 3/3
Returns to the soft key menu of(D.
A
SYSTEM

<GP-1B2 ADR> key

This key sets the address of GP-IB2 port.

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

The set value can be changed in the range of 0 to 30 by the rotary knob, step keys or ten-key pad.

<SYSTEM CONTROLER> key

This key selects whether or not the GP-1B2 port is a system controller.

In the ON state, this equipment controls the peripheral device connected to GP-1B2 port, that is also set to
default.

When <SYSTEM CONT> is OFF, the computer connected to GP-IB1 port controls directly the peripheral
device. The connections and program are different for the OFF state.

The details of the connections and program are separate to this manual and can be obtained by contacting
the head-office directly.

<UNCAL WARNING> key
Make the ON/OFF setting for the UNCAL mark and for the warning indication.
Each time this key is pressed, select and select clear are repeated alternately.
When this key is being set to the "select" side, the UNCAL mark and the warning indication will appear.
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(18) <ACTUAL RES DISP> Key

While this key is selected, the resolution ability value in setting the present center wavelength is displayed

on the interrupt display with the <RESOLN> key for [SETUP].

Display example ------ RES 0.02 nm
(0.014 nm) ~ Resolution ability value in setting the present center wavelength.

(19) <LOG LIMIT> Key

Sets the upper and lower limit values of LOG data to be handled inside.

Either of the two values +210dB and +100dB can be set.

(20) <TEST MODE> key
Set the test mode.

This key is used when this equipment is adjusted at plant, and is generally unusable.
When this key is pressed, the window for password setting is displayed but can be cleared by pressing

another soft key or switch.

@ CURSOR

—

YR-MO-DY

MO-DY-YR

DY-MO-YR

RETURN

A

SET
CLOCK
SYSTEM |

(21) <CURSOR - > key

Moves the cursor in the

-------------- window for built-in clock
setting to the right.

Sets the date display in the
upper right part of the
screen and the window to
"year-month-day"

Sets the date display in the
upper right part of the
screen and the window to
"month-day-year"

Sets the date display in the
upper right part of the
screen and the window to
"day-month-year"

Returns to the soft key
menu of .

COLOR

DEFAULT
COLOR 1

MANUAL

RETURN

A

SET
COLOR

(

SYSTEM

Moves the cursor in the window displayed by the <SET CLOCK> key to the right.

(When the cursor is at the right end, it is moved to the left end.)

(22) <YR- MO - DY> key

Selects one of the preset
5 pattern as a display
color.

Sets the display color to
the desired color for each
portion.

Returns to the soft key
menu of (D.

Sets the date display method in the upper right part of the screen and the window to "year-month-day".
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(23) <MO - DY — YR> key
Sets the date display method in the upper right part of the screen and the window to "month-day-year".

(24) <DY - MO - YR> key
Sets the date display method in the upper right part of the screen and the window to "day-month-year".

(25) <RETURN> key (SET CLOCK)
Clears the window and returns to the soft key menu of (.

(26) <DEFAULT> key
Selects one of the preset 5 patterns as a display color.
When this key is pressed, the current set value is displayed in the interrupt display section.
The set value can be changed in the range of 1 to 5 by the rotary knob, step keys or ten-key pad.

(27) <MANUAL COLOR> key
Sets the display color to the desired color.
Color setting can be performed for each portion.
When this key is pressed, the soft key menu of ® and the window for color setting by RGB video signals
are displayed. In the soft key menu of ®, specify the portion to be changed (one out of twelve). The
ratio of R (red)/G (green)/B (blue) in the window for color setting in the range of 0 to 7 by the rotary knob,
step keys or ten-key pad. A total of 512 combinations can be displayed. As soon as the setting is
changed, the color is changed.

Optical Spectrum Analyzer 1998 Jul 29 14:2217
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When the <MANUAL COLOR>key is pressed:
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CHAR1
CHAR 2

SOFTKEY 1
SOFTKEY 2

WINDOW

MARKER
SETTING

SCALE
BASE

TRACE
A B C

SELECT
R G B

DONE

A

MANUAL
COLOR

SYSTEM

Specifies the normal characters or the WARNING characters
as display color change.

Specifies the effective soft key or ineffective soft key/mark
display as display color change.

Specifies the window frame as display color change.

Specifies the marker or mark display as display color change.

Specifies the scale or background color as display color
change.

Specifies the trace A, trace B or trace C as display color
change.

Sets the ratio of R/G/B in changing the display color.
(Toggle)

“““““““““““““““““““““““““““““““ Returns to the soft key menu of(D.
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(28)

(29)

(30)

©) EXTERNAL Sets the light source for calibration to the external light
SOURCE source.

BUILT-IN | Sets the light source for calibration to the internal light source.
SOURCE

cALIBWL | Sets the reference wavelength for wavelength calibration to
632.816 nm 632.816 nm.

cALIBWL | Sets the reference wavelength for wavelength calibration to
1152.274 nm 1152.274 nm.

cALIBWL | Sets the reference wavelength for wavelength calibration to
1523.072 nm 1523.072 nm.

EXECUTE

Executes wavelength calibration.

CANCEL

A
WL CAL

.................................................. Stops wavelength calibration. (To®)

SYSTEM |

<CHAR 1 CHAR 2> key

Specifies the normal characters or WARNING characters as display color change.

When this key is pressed, the display in reverse video is switched between "CHAR1" and "CHAR 2".
When "CHAR 1" is selected, the normal character color is specified.

When "CHAR 2" is selected, the WARNING character color is specified.

<SOFTKEY 1 SOFTKEY 2> key

Specifies the effective soft key, ineffective soft key or mark display at the ineffective time as display color
change.

When this key is pressed, the display in reverse video is switched between "SOFTKEY 1" and "SOFTKEY
2",

When "SOFTKEY 1" is selected, the effective soft key color is specified.

When "SOFTKEY 2" is selected, the ineffective soft key or mark display at the ineffective time is
specified.

<WINDOW> key

Specifies the window frame as display color change.

Each time this key is pressed, select and select clear are repeated alternately.
When this key is selected, the window frame color is specified.
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(1)

(32)

(33)

(34)

(3%)

(36)

@37)

<MARKER SETTING> key

Specifies the marker or mark display as display color change.

When this key is pressed, the display in reverse video is switched between "MARKER" and "SETTING".
When "MARKER" is selected, the marker color is specified.

When "SETTING" is selected, the mark display color is specified.

<SCALE BASE> key

Specifies the scale or background color as display color change.

When this key is pressed, the display in reverse video is switched between "SCALE" and "BASE".
When "SCALE" is selected, the scale color is specified.

When "BASE" is selected, the background color is specified.

<TRACE A B C> key

Specifies the trace A, B or C as display color change.

When this key is pressed, the display in reverse video is changed in rotation in the order of "TRACE A",
"TRACE B", "TRACE C" and "TRACE A".

When "TRACE A" is selected, the trace A color is specified.

When "TRACE B" is selected, the trace B color is specified.

When "TRACE C" is selected, the trace C color is specified.

<SELECT R/G/B> key

Sets the ratio of R/G/B in changing the display color.

When this key is pressed, the display in reverse video is changed in rotation in the order of "SELECT R",
"SELECT G", "SELECT B", SELECT R", and the display in reverse video in the parameter section
(R/G/B) in the window for color setting moves.

When "SELECT R" is selected, Red is specified.

When "SELECT G" is selected, Green is specified.

When "SELECT B" is selected, Blue is specified.

<DONE> key
Returns to the soft key menu of (D.

<EXTERNAL SOURCE> key
Sets the light source for wavelength calibration to the external light source.

<BUILT-IN SOURCE> key
Sets the light source for wavelength calibration to the internal light source.
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(38) <CALIB WL **** *** n> key

(39)

(40)

Sets reference wavelength used for wavelength calibration to ***** ***nm,  (**** *** rapresents
wavelength value shown in the soft key menu.) Interrupt display sectidostiommyeference wavelength
being set to ***** ***nm_  To change the setting, set reference wavelength to wavelength of light source
by pressing another soft key or using the rotary knob, step keys or ten-key.

Wavelength calibration is available both in air wavelength or vacuum wavelength.

Therefore, wavelength shown in the soft key menu varies depending on which setting is selected.

Prior to the calibration, either air wavelength or vacuum wavelength must be selected and its setting must
be done accordingly using above mentioned 5.1.7 (10) <MEAS WL AIR VAC> key (- P. 5-107 ).

Wavelength shown in the soft key menu varies according to the mode used.

Air wavelength mode Vacuum wavelength mode
632.816 632.991
1152.274 1152.589
1523.072 1523.488

<EXECUTE> key

Executes wavelength calibration with the set wavelength.

During the execution, the window is continuously displayed and this key is displayed in reverse video.
After completion of wavelength calibration, the window disappears and the soft key menu of @ is
displayed again.

At this time, the screen displays the waveforms precedent to pressing the <WL CAL> key.

If execution could not be attained, WARNING is displayed.

<CANCELS> key

After completion of wavelength calibration, the window disappears and the soft key menu of @ is
displayed again.
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(41)

(42)

(43)

CLICK

WARNING

RETURN

A

BUZZER

SYSTEM

<CLICK> key

“““““““““““““““““““““““““““““““ Sets whether or not generate a click sound.  (Toggle)

Sets whether or not to generate a warning sound upon
occurrence of WARNING. (Toggle)

Returns to the soft key menu of@.

Sets whether or not to generate a click sound when a panel switch or soft key is pressed.
Each time this key is pressed, select or select clear is repeated alternately.
When this key is selected, click sound generation is set.

<WARNING> key

Sets whether or not to generate a warning sound upon occurrence of WARNING etc.
Each time this key is pressed, select or select clear is repeated alternately.
When this key is selected, warning sound generation is set.

<RETURN> key (BUZZER)
Returns to the soft key menu of @.
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Execute optical alignment.

EXECUTE | o

Cancel and returns to soft key menu of@.

CANCEL ..................................................

A
OPTICAL
ALIGNMENT
SYSTEM |

(44) <EXECUTE> key
Executes an optical alignment.
During the execution, the window is continuously displayed and this key is displayed in reverse video.
After completion of wavelength calibration, the window disappears and the soft key menu of @ is

displayed again.

(45) <CANCEL> key

Cancel an optical alignment.
The window disappears and the soft key menu of @ is displayed again.
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5.1.17 [ADVANCE] switch

This switch executes the power meter function and long term function.
When this switch is pressed, the soft key menu of 1 is displayed.

< LONG TERM
v SWEEP Moves to the long term measurement .  (To®)

LONG TERM .
DISPLAY Moves to the long term display screen. (To®)

(B
(e

POWER .
METER | Moves to the power meter function. (To®)

A
ADVANCE
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LONG TERM
@ STASTP | Starts or StOpS the |0ng term measurement. (Togg|e)

CTINTVE | Sets the measurement interval of the long term measurement,
1.0 min
(RPTTVEL) Sets the number of repetitions for the long term measurement
{ WL Llr,:/ln:T 040 Sets the threshold of the Wavelength dl’lft
UPLIMIT Sets the upper limit of the level.
-10.00 dBm
LOW LIMIT
—-20.00 dBm
{ §’2\10R0|6I('jvélr;‘r’| .................................................. Sets the lower limit of the SNR.

RETURN

- Sets the lower limit of the level.

.................................................. ReturnS tO the SOft key menu Of @

A

LONG TERM
SWEEP

ADVANCE |

(1) <LONG TERM SWEEP> key
Moves to the long term measurement function.
When this key is pressed, the window and the soft key menu of @) are displayed.

For details of the long term measurement function, see Section 5.5.

(2) <LONG TERM DISPLAY> key
Moves to the long term measurement result screen.
When this key is pressed, the window and the soft key menu of (@ are displayed.

(3) <POWER METER> key
Moves to the power meter function.
When this key is pressed, the window and the soft key menu of @ are displayed.

For details of the power meter function, see Section 5.2.2.

(4) <LONG TERM STA STP> key
Selects the start or end of the long term measurement.
STA : Starts the long-term measurement.

STP : Stops the long term measurement.
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(&)

(6)

(7

®)

(€))

(10)

<LT INTVL> key

Sets the measurement interval of the long term measurement.

When this key is pressed, the current measurement interval is displayed in the interrupt display section.
The settable range is set to 0.1 to 9999.9 min (in 0.1 step) by using the rotary knob, step keys, or ten-key
pad.

<RPT TIME> key

Sets the number of repetitions for the long term measurement.

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

The settable range is set to 1 to 1,000 times (in 1 step) by using the rotary knob, step keys, or ten-key pad.

<WL LIMIT> key

Sets the threshold of the wavelength drift.

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

The settable range is set to 0.00 to 99.99 nm (in 0.01 step) by using the rotary knob, step keys, or ten-key
pad.

In the measurement result of LONG TERM, if the wavelength shift of each channel exceeds this value, the

measurement result is displayed in red.

<UP LIMIT> key

Sets the upper limit of the level.

When this key is pressed, the upper limit of the current level is displayed in the interrupt display section.
The settable range is set to —30.00 to 20.00 dBm (in 0.01 step) by using the rotary knob, step keys, or ten-
key pad.

In the measurement result of LONG TERM, if the level of each channel exceeds this value, the

measurement result is displayed in red.

<LOW LIMIT> key

Sets the lower limit of the level.

When this key is pressed, the lower limit of the current level is displayed in the interrupt display section.
The settable range is set to —=90.00 to -30.00 dBm (in 0.01 step) by using the rotary knob, step keys, or ten-
key pad.

In the measurement result of LONG TERM, if the level of each channel goes below this value, the

measurement result is displayed in red.

<SNR LIMIT> key

Sets the lower limit of the SNR.

When this key is pressed, the lower limit of the SNR is displayed in the interrupt display section.

The settable range is set to 0.00 to 50.00 dBm (in 0.01 step) by using the rotary knob, step keys, or ten-key
pad.

In the measurement result of LONG TERM, if the SNR of each channel exceeds this value, the

measurement result is displayed in red.

5-146



an

(12)

(13)

(14)

©) ALL CH Selects whether to display all channels or a single channel.
SINGLE CH (Toggle)
WAVLEN Selects any of the wavelength display, level display, and SNR
LEVEL SNR display. (3-selection toggle)
{ CH SELECT Sets a channel during single channel display.
ABSOLUTE Selects whether to make a display in an absolute value or a
RELATIVE relative value for the reference data.  (toggle)
REF DATA Specifies the data of the cursor position for the reference data.
SET
REF DATA
INITIAL Sets the preset value as the reference data.
MORE 1/2 Displays the soft key menu of @.
RETURN Returns to the soft key menu of (.
A
LONG TERM
DISPLAY
ADVANCE |
<ALL CH SINGLE CH> key

Selects whether to display this channel concurrently or only an arbitrary single channel.
ALL CH : Display of all channels
SINGLE CH: Display of a single channel

<WAVLEN LEVEL SNR> key

Selects whether to display any of the wavelength, level, and SNR during all channel display.
This key becomes invalid during single channel display.

WAVLEN : Wavelength display

LEVEL : Level display

SNR : SNR display

<CH SELECT> key

Sets a channel during single channel display.

<ABSOLUTE RELATIVE> key

Selects whether to make a display in an absolute value or a relative value for the reference data.
ABSOLUTE : Displayed in an absolute value.

RELATIVE : Displayed in a relative value for the reference data
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(15) <REF DATA SET> key

Sets the data of the cursor position as reference data.

(16) <REF DATA INITIAL> key

Sets the preset value as reference data.

@ Y SCALE Automatically sets the vertical axis scale on the graph.
AUTO
Y SCALE ; ;
MANUAL Manually sets the vertical axis scale on the graph. (To ®)
CURSOR Selects the vertical axis or the horizontal axis to which the
CHTIME cursor is moved with the rotary knob. (Toggle)
MORE 2/2 Displays the soft key menu of (3.
RETURN Returns to the soft key menu of (D.
A

LONG TERM
DISPLAY

ADVANCE |

(17) <Y SCALE AUTO> Key
When this key is selected, the vertical axis scale is automatically set on the long-term measurement result
display graph.

(18) <Y SCALE MANUAL> Key
When this key is selected, the vertical axis scale can be manually set on the long-term measurement result
display graph.
When this key is pressed, the soft key menu of ® is displayed.

(19) <CURSOR CH TIME> key
The preset value sets the cursor moved by using the rotary knob or step keys to either the vertical axis
(channel) or horizontal axis (time).
CH  : Set for the vertical axis (channel)
TIME : Set for the horizontal axis (time).
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® WL CTR Sets the Y-axis center wavelength on the wavelength display
s | — araph.
< WL SPAN Sets the Y-axis span on the wavelength display graph.
****mm |
< LvLCIR | Sets the Y-axis center level on the level display graph.
***.**dB
LVLSCALE | Sets the Y-axis scale on the level display graph.
** *dB/D
< SNRCTR | Sets the Y-axis center level on the SNR display graph.
**.**dB
SNR SCALE
** *dB/D

AUTO SET Sets the same value as that at the <Y SCALE AUTO>

selecting time to scale on each graph.

~ Sets the Y-axis scale on the SNR display graph.

RETURN | o Display the soft key menu of (.

A

LONG TERM
’, DISPLAY

ADVANCE |

(20) <WL CTR *#** **gym> Key
Sets the Y-axis center wavelength on the wavelength display graph.
The Y-axis center wavelength can be with the rotary knob, the step key or the ten-key pad in the range
from 600.00 to 1750.00 nm (0.01 step).

(21) <WL SPAN *** *nm> Key
Sets the Y-axis span on the wavelength display graph.
The Y-axis span can be changed with the rotary knob, the step key or the ten-key pad in the range from
0.0 to 1200.0 nm (0.1 step).

(22) <LVL CTR *****dB> Key
Sets the Y-axis center level on the level display graph.
The Y-axis center level can be changed with the rotary knob, the step key or the ten-key pad in the range
from —90.00 to 20.00 dB (0.01 step).

(23) <LVL SCALE ***dB> Key
Sets the Y-axis scale on the level display graph.
The Y-axis scale can be changed with the rotary knob, the step key or the ten-key pad in the range from
0.1 to 10.0 dB (0.1 step).
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(24) <SNR CTR *** **dB> Key
Sets the Y-axis center level on the SNR display graph.

The Y-axis center level can be changed with the rotary knob, the step key or the ten-key pad in the range
from —90.0 to 20.0 dB (0.01 step).

(25) <SNR SCALE ** *dB> Key
Sets the Y-axis scale on the SNR display graph.

The Y-axis scale can be changed with the rotary knob, the step key or the ten-key pad in the range from
0.1 to 10.0 dB (0.1 step).
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@ REPEAT | Makes repeat measurement |n the power meter mode
SINGLE | Makes Slngle measurement |n the power meter mode
.................................................. Stops measurement.
A*R*EA .................................................. Sets the measurlng range |n the power meter mode
RELATIVE | Switches the power display value between absolute value and
relative value. (Toggle)
MAX MIN . -
RESET - Resets the maximum value and minimum value.
dm w | Selects the unit of power measurement value (dBm or W).
(Toggle)
RETURN
.................................................. RetumS tO the Sof.t key menu Of@
A
POWER
METER
ADVANCE |

(26) <REPEAT> key
Makes repeat measurement in the power meter mode and displays the result in the window.

When this key is pressed, the soft key is selected and a repeat measurement is started.

(27) <SINGLE> key
Makes single measurement in the power meter mode.
When this key is pressed, the soft key is selected and single measurement is started.
After measurement is made and its result is displayed in the window, the <STOP> key is selected.

(28) <STOP> key
Stops measurement in the power meter mode.

(29) <AREA> key
Sets the measuring range in the power meter mode.
When this key is pressed, the current set value is displayed in the interrupt display section.
The set value can be changed in the range of FULL, 600 to 1000 and 1000 to 1750 by the rotary knob, step
keys or ten-key pad. The "FULL value represent the range of 600 to 1750 nm.
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(30)

€2))

(32)

(33)

<RELATIVE> key

Switches the power display value in the window between absolute value and relative value.
Each time this key is pressed, select or select clear is repeated alternately.

When this key is selected, the display value in the window is set to relative value.

Unless this key is not selected, the display value in the window is set to absolute value.
The relative value in the selected status is set at 0 dB.

<MAX MIN RESET> key
Resets the MAX value and MIN value displayed in the window by the power meter function.
By pressing the key, the maximum value and minimum value are reset.

<dBm W> key

Selects LOG value (dBm) or linear value (W) for power measurement result display.

Each time this key is pressed, the display in reverse video is switched between "dBm" and "W".
When "dBm" is selected, LOG value is specified.

When "W" is selected, linear value is specified.

<RETURN> key (POWER METER)

Closes the window and returns to the soft key menu of (D.
The screen displayed by pressing the <POWER METER> key is displayed again.
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5.1.18 [USER] switch

Soft keys that are to be frequently used can be registered in the soft key menu displayed by this switch.

The soft key menu includes 1/3 to 3/3 and unregisted soft keys remain blank. When a soft key is pressed, the
operation corresponding to the registered contents is performed.

For the procedure for registration, refer to 5.1.16 [SYSTEM] switch, <USER KEY DEFINE> key.

5.1.19 [HELP] switch

When this switch is pressed, the explanation of the soft key menu displayed at that time is displayed.

If the soft key menu is changed by pressing a panel switch or soft key, the explanation is also changed
accordingly. (The function is not executed.)

The WARNING/ERROR message display area is provided at the bottom of the help message list and displayed
the contents of the occurring warning/error.

To quit the help screen and return to the initial screen, press the auxiliary key <QUIT HELP> key (displayed at
the bottom of the soft key menu).

5.1.20 [COPY] switch

When this switch is pressed, hard copies or lists are output to the printer in accordance with the screen.
By pressing the auxiliary key <COPY CANCEL>, the copy operation is stopped.

The usage of the printer is shown below.

(1)  When the [COPY] switch is pressed, a hard copy of the screen displayed at that time is output from
the printer.

(2)  When the [COPY] switch is pressed in the sweep status, the sweep is stopped and printing is
performed. After that, a sweep is started again.

(3) The amount of paper feed after printing is set by the <COPY CONFIG> key displayed by pressing
the [SYSTEM] switch.

(4)  When record paper is used up during printing or when the [COPY] switch is pressed without setting
record paper, the warning "Printer paper empty" is displayed.
When the [COPY] switch is pressed with the head-up lever set at [UP], the warning "Printer head
up" is displayed.
By pressing the [COPY] switch after setting record paper or set the head-up lever to [DOWN],
printing is started.
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(5) Set record paper according to the following procedure.

1)  Open the cover on the top face plate of this equipment and set the record paper in the paper
holder. At this time, set it so that the outside face may look upward when the end of record
paper is opened outward.

2)  Set the head-up lever to the [UP] side. If any record paper chip is left, remove it and insert
the end of the record paper set in 1) as indicated in Fig. 5-2.

Then, feed it by 5 cm or so.  (Refer to Fig. 5-2.)

3)  Set the head-up lever to the DOWN side. Continue to press the [FEED] switch until record
paper comes out from the record paper slit on the top face plate.

4)  Close the cover of the top face plate.

Head-up lever

Feed switc 7 @

—
) )
C>o o O o oC>

Fig. 5-2  Setting Record Paper
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5.1.21 [FEED] switch

When this switch is pressed, printer paper feed is performed.

While this switch is continuously pressed, paper feed is continued.

5.1.22 [AUXILIARY] switch

This switch (displayed at the bottom of the soft key menu) is provided with a different key display and function

depending on the screen status (function in the execute status).

The different functions depending on the screen status are shown below.

b)

d)

e)

Screen status

When the UNDO
function is effective:

When a program is
executed:

When a user key is
registered:

When the HELP screen
is displayed:

When the COPY
function is executed:

‘When the GP-IB is in
the remote status:

Key display

UNDO

PROGRAM
EXIT P03

KEY DEF
DONE

QUIT
HELP

COPY
CANCEL

LOCAL

Function

Parameter setting/change and data change/deletion are
displayed after completion of execution. When the
key is pressed, the result previously executed is
canceled and the status precedent to the execution is
set.

The program in execution is stopped and the soft key
menu of the panel switch lastly executed is displayed.
“P03” of the auxiliary key denotes the program
number in execution.

The soft key menu displayed by pressing the
[SYSTEM] switch upon completion of the user key
registration mode is displayed again. The screen
becomes the status displayed by pressing the <USER
KEY DEFINE> key.

The HELP message widnow is closed and the screen
displayed by pressing the [HELP] switch is displayed
again.

The copy operation is stopped and the screen displayed
by pressing the [COPY] switch is displayed again.

The remote status is reset to the local status.
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5.2 Detailed Description of Measuring Functions
5.2.1 Pulse light measuring function

1. Outline

This equipment is provided 3 types of pulse light measuring function.

1)  LPF mode

Setting method:
Press [SET UP] <PLS LIGHT MEASURE> <LPF MODE>.

Function:
Pulse light is averaged by a low-pass filter. The mean level of pulse light can be measured.
Pulse light with a repeat frequency of about 5 kHz or more (cycle 200 s or less) can be
measured.
When the number of averaging times (set by [SETUP] <AVERAGE TIMES> is increased,
lower repeat frequencies can be measured.
When the number of averaging times is n, the measurable lowest repeat frequency is about
5/y nkHz.
The measuring level is the mean level of pulse light. For example, when pulse light is
perfectly square, the measuring level is (peak level of pulse light) x (duty of pulse light).
Accordingly, as the duty of pulse light is smaller, the measuring level becomes lower.

2)  Peak hold mode

Setting method:
Press [SETUP] <PLS LIGHT MEASURE> <PEAK HOLD> and enter the hold time (HOLD
TIME) by the ten-key pad.

Function:
The peak level of pulse light is measured.
Pulse light with a repeat frequency of 0.1 Hz or more (cycle 10 sec or less) can be measured.
The measurable minimum pulse width is 30 ps.  However, when the pulse width is less than
100 ps, the measuring level becomes inaccurate.
In the peak hold mode, the hold time (peak detect time) for each measuring point is set. The

hold time must be set longer than the repeat frequency of pulse light.

3)  External trigger mode

Setting method:
Press [SETUP] <PLS LIGHT MEASURE> <EXT TRG MODE>.

Function:
By inputting a control signal synchronized with measured light to the SMPL TRG IN terminal
or SMPL ENBL IN terminal from an external circuit, measurement can be made with desired

timing.

5-156



The SMPL TRG IN terminal (Measurement trigger input terminal) is an TTL-level nagative-
logic input terminal. Each time a trailing edge of an input signal is detected, each measuring
point is measured. Accordingly, to terminate a sweep, the number of trigger signals equal to
the number of samples (set by [SETUP] <SAMPLING POINT>) is required.

The SMPL ENBL IN terminal (measurement enable input terminal) is a TTL-level nagative-
logic input terminal. Only for the period in which a LOW level of an input signal is detected,
measurement is made. Unlike the EXT TRIG IN terminal, while the signal is LOW,
measurement is continued one after another.

In the external trigger mode, the maximum response frequency is 5 kHz.

The delay time from trigger signal detection till measurement is about 25 Ls.

If a trigger signal is input while the wavelength is changed to the next measuring point after
completion of measurement at each point (approx. 10 to 30 ms), it is ignored.

Both SMPL TRG IN terminal and SMPL ENBL IN terminal are internally pulled up.
Accordingly, they can be caused to go high in the open status and low in the GND short status.

How to use each mode properly

For pulse light with a repeat frequency of 10 kHz or less, the peak hold mode is suitable.

When the repeat frequency exceeds 10 kHz, the LPF mode is suitable.

The external trigger mode is used to know an optical spectrum at an optional timing when the light source
level and wavelength characteristic vary cyclically.

(The variation speed must be followed up at the maximum response frequency of 5 kHz.)

When the pulse light measuring function is not used:

Even when the pulse light measuring function is not used, measurement is possible if the repeat frequency
of pulse light is high to some extent. In this case, like the LPF mode, mean level measurement is made.
The measurable repeat frequency depends on the measuring sensitivity (set by [SETUP] <SENS>)

1)  When the measuring sensitivity is set to SENS:NORM:
Pulse light with a repeat frequency of 100 kHz or more can be measured.
When the number of averaging times (set by [SETUP] <AVERAGE TIMES>) is increased, lower
repeat frequencies can be measured.

When the number of averaging times is set to n, the measurable lowest frequency is about
100/ n kHz.

2)  When the measuring sensitivity is set to SENS:HIGH]1 to 3:

Pulse light with a repeat frequency of 1 kHz or more can be measured.

Even if the number of averaging times is increased, the measurable lowest frequency is the same.
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NOTE

SWP TRG IN terminal

Unlike the SMPL TRG IN terminal, the SWP TRG IN terminal (sweep trigger IN
terminal) is a TTL-level negative-logic input terminal and starts a sweep by a
trigger signal. When a trigger signal is received, the terminal functions in the
same way as pressing [SWEEP] <SINGLE>. This terminal, which is independent
of the pulse light measuring function, can function in any mode.

5.2.2 Power meter function

1. Outline
In this equipment, the following measurement is made in the power meter mode.
In the power meter mode, a sweep is internally performed in the wavelength range set by the <AREA> key
at a resolution of 2 nm for spectrum measurement. For a measured spectrum, power measurement is
made and the result is displayed in the window.
At this time, the spectrum internally measured, which have undergone wavelength sensitivity compensation,
permits power measurement free from wavelength dependency.
Power variation can be measured by switching between relative value and absolute value by the
<RELATIVE> key. In the window, there is a function to display the maximum value and minimum value
levels which can be initialized by the <MAX MIN RESET> key.
As a power unit, "dBm" and "W" can be selected by the <dBm W> key.

2. Setting method
When the [ADVANCE] switch and the <POWER METER> key are pressed, the power meter mode is set.
Then, set the measuring range to any of FULL (600 to 1750 nm), 600 to 1000, and 1000 to 1750 by the
<AREA> key.
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5.2.3 Analog output function

1. Outline
To the ANALOG OUT terminal, the electric signals proportional to the measuring level are output in real
time upon execution of a sweep. (0 to 5V, load impedance 1 kQ or more)
To the SMPL TRG OUT terminal, trigger pulses are output according to the timing with which
measurement at each measuring point is made during a sweep.

(TTL level, nagative logic, pulse width approx. 15 ps)

2. Remarks
e The output signal of the ANALOG OUT terminal cannot undergo wavelength sensitivity compensation

unlike the waveforms displayed on the screen.

¢ Use the ANALOG OUT terminal in the measurement mode: CW light measurement (press [SETUP]
<CW LIGHT MEASURE>) with the measuring sensitivity: NORM RANGE HOLD (set by [SETUP]
<SENS>).
In the other setting conditions, the output signals of the ANALOG OUT terminal and SMPL TRG OUT

terminal do not correspond to screen displays.

¢ When the number of averaging times is set to more than 1, to the SMPL TRG out terminal, the same

number of trigger pulses as the number of averaging times is output to the same measuring point.

5.2.4 Power density display function

The level axis of the optical spectrum analyzer represents the absolute power in a single resolution.

If the resolution is set to 0.1 nm, for example, the power in 0.1 nm is displayed.

If a gas laser or a semiconductor laser is used, its optical spectrum is narrower than the resolution of this
Analyzer and, therefore, the entire power can be displayed within a single resolution bandwidth.
The measured power (that is, the peak level) matches the total power of the optical source.

This Analyzer has been calibrated to accurately display the power in such conditions.

While the natural sun light, fluorescent lamps, and LEDs often have the spectrum width wider than the setup
resolution of this Analyzer. If these lights are measured by this Analyzer, the measured power is changed

depending on the resolution setup.

In some cases, the actual resolution of the optical spectrum analyzer does not match the preset resolution
completely.

For example, in this equipment, if the wavelength is lower than 1,200 nm, the actual resolution is slightly wider
than the preset resolution. This complicates the determination of relationship between the measured value and

absolute value when a wide range optical spectrum is measured.
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To solve such problems, the Analyzer can switch the level axis display from the absolute power of a single
resolution (dBm, mW, uW, nW or pW) to the power density (dBm/nm, mW/nm, pW/nm, nW/nm, or pW/nm) by
the <dBm dBm/nm> key.

During power density display, the measured values are converted into the power of 1 nm and displayed.
Therefore, the fixed power density can always be displayed even when any resolution is selected for

measurement.

The absolute power display or the power density display can be selected in the following applications:

Absolute power display . For measurement of an optical source which has a narrow spectrum width
(examples of gas laser and semiconductor laser).

Power density display : For measurement of the natural light and LEDs having the wide spectrum
width.

If the trace subtraction function is used for "A— B(A/B) — C" and for "B— A(B/A) - C" modes, the results are

not different between the absolute power display and power density display.

As the power measurement function use the different calculation methods depending on their level axis display,

these functions can output the correct results in both display modes.

Also, if the NF measurement function (by the <ANALYSIS2 EDFA-NF> key) and the WDM analysis function
(by the <ANALYSIS2 WDM> key) are executed, the level axis is forcibly changed to the absolute power display

mode.

NOTE

The Analyzer specifications such as level accuracy, measurement level range, and
level linearity have been defined for the absolute power display.
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5.3 Detailed Description of Analysis Function
5.3.1 NF measuring function

1. Outline
The NF function measures NF (noise figure) of the optical fiber amplifier.
Optical spectrum of signal light is entered to the trace A and, for the trace B, optical spectrum of signal
light after being amplified by optical fiber amplifier is entered. Then this function is executed.
With this, the following items are calculated and the results are displayed in the data area.
ASE (amplified spontaneous emission) level
Gain
NF
For ASE calculation, the data of the trace B is used. At this time, the optical spectrum of signal light
must be masked.
The mask range can be set freely.
As the measuring resolution at ASE level measurement, required for NF calculation, the half-width level of
optical spectrum before amplification is measured and the result is applied.
The mask range and measuring resolution are displayed together.
Level offset can be applied to both optical spectrum before amplification and after amplification. This

operation makes up possible loss due to isolator or photo coupler being installed on optical fiber amplifier.
2. Operations

1)  Set the trace A to WRITE and measure the optical spectrum of signal light (light entering the optical
fiber AMP). After the measurement, set the trace A to FIX.

2)  Set the trace B to WRITE and measure the optical spectrum of output light (light amplified by the
optical fiber AMP). After the measurement, set the trace B to FIX.

3)  Press the [ANALYSIS] switch and the <EDFA NF> key.
4)  NF measurement function is executed and results are shown in data area.

Following soft keys are also shown. Press desired key and enter parameters using the rotary knob,
step keys or ten-key.

e <OFST (IN)>key....oceeeverrrrnenne Level offset of input spectrum
e <OFST (OUT)> key......ccveene. Level offset of output spectrum
* <PLUN MSK>Kkey ....ccceeurueeneee Mask range at ASE calculation
(Right side of signal light's peak wavelength)
*  <MINUS MSK>key.....c.ccc..... Mask range at ASE calculation

(Left side of signal light's peak wavelength)
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e <CVFTTYPE>key......ceuveuenn. Approximation expression of ASE curve

GAUSSIAN : Normal distribution curve
LORENZIAN : Lorenz curve
3RD POLY : Cubic expression
4TH POLY . Biquadratic expression
5TH POLY . Pentagonal expression

* <CVFT THR>key......cecererune. Threshold when ASE curve is approximated

3. Calculation method

1)  ASE level PASE
For the data in the section from the waveform data of the trace B to Value corresponding to
threshold (being set with <CVFT THR> key) lower on both sides than the position of "peak
wavelength + mask range" (setting is done with <PLUS MSK> or <MINUS MSK> key), perform
approximation by function specified with <CVFT TYPE> key.
Next, find the peak wavelength of the trace B and specify the peak wavelength level of the
approximation curve as ASE level PASE.

ASE LEVEL

/ \ CVFT THR
] Sy

N

MINUS MSK PLUS MSK

Approximation is conducted on the data within this range

Approximation expression is per <CVFT TYPE> key.
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When the approximation curve is found, the whole waveform of the trace B is usually approximated.
However, if the wavelength line marker is set by [MARKER] <LINE MARKER 1> and <LINE MARKER
2> and put [MARKER] <SEARCH L1-L2> into the select status, only the range enclosed by the line

markers is approximated.

2) ginG
G =(PB- PASE)/PA

PA : Peak level of signal light
PB : Peal level of the light amplified by optical fiber AMP

3) NF

NE _PASE 1
AvGHAN G
Av : Measuring bandwidth
Value obtained by finding the half-amplitude value of trace A waveform and then
performing frequency conversion.
Plank's constant
Center grequency
Value obtained by finding the peak wavelength of trace B waveform and then performing

frequency conversion

COptical Spectrum Analuzer 1998 Jul 29 13:18 [fSPEC WD
<EDFA NF> CUFT TYPE:GAUSSIAN  GaIN: 31.73dB |EHEHEEESSs ‘EMELOPE

MEASLRED RESOLN:  8.056rm NSE LUL(-RES}: -21.98dBm|B:FIX  ~D9P
MASK :  +1.88mm - -1.8@nm NOISE FIGLRE :  6.69dB |c.pjw  opop {FWALYSIST

10.BdB-D RES: @.1nm  SEMS:HIGH 2 AUG: 1 SMPL:AUTO FP-LD
104 (nNmLYSISe
ANALY$ 152 =
( EDFA-IF SPCWD THR
-1 BQREF
dBn) PARAMETER]
ME)
L
AUTo
i BNALYSTS
{ ALL KR
CLEGR
J SWITCH
e DISPLAY
| -
ANALYSIS
i

1545, 62rm 1548, 12rm @.58mm-D 155@. 62rm

.

NF Measurement Waveform
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5.3.2 Curve fit function

1. Outline
For all the data that exceeds the spectrum limit value (set by <CURVE FIT C> or <CURVE FIT PK C>,
this function performs frequency conversion of wavelength and LOG conversion of level and then
performs approximation to a quadratic curve by the method of least squares.
The peak curve fit function performs frequency conversion of wavelength and LOG conversion of level for
the mode peaks exceeding the limit value, and then performs approximation to a quadratic curve by the
method of least squares.
(The quadratic curve of LOG data corresponds to a normal distribution curve in linear value.)
If the number of data is insufficient, curve fit processing is impossible. In this case, the original spectrum

is displayed as it is.
2. Operations
1)  Press the [TRACE] switch and the <ACTIVE TRACE A B C> key and set the active trace to "C".

2) By pressing the <EFFECT> and <CURVE FIT C> keys, curve fit processing is performed.
Regarding the limit value, the set value displayed in the interrupt display section by the rotary knob,
step keys or ten-key pad when the key is pressed.

When the <EFFECT> and <CURVE FIT PK C> keys are pressed, peak curve fit processing is
performed. The limit value can be changed in the same way.

Jptical Spectrum Analuzer 1998 Jul 29 13:36  |NORMALIZH
v 7-7n A:WRITE  ~DsP [C
vas. B:FX CUFT ~ELK
|v 33 TSR
18.0d3-D RES:@.B1nm  SEMS:HIGH 1 AUG: 1 SMeL:AuTO |
33 ' <CURUE FIT]
CLRVEIFIT PK € 1645
-14.7ReF
T e
-3R.T o
el [ ]
(RN |
507 /]
Ll L =
EFFECT
VUV VYV VN VYN W WY
767

1542, @@rm 1552, B@rm 2. @@nm-D 1562, @dnm

Curve Fit Display Waveform
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5.3.3 WDM analysis function

(1)

2

Analysis Items

The following values are obtained from measured WDM wavelength:

Center wavelength of each channel
Level of each channel

Noise level of each channel peak

Ai
Li
LNi

Difference between level of each channel peak and noise level (SNR) SNi

Wavelength difference for the channel peak that becomes the standard

Level difference for the channel peak that becomes the standard

However,1=1,2,..n

Analysis Example and Display Items

An actual WDM waveform example and a WDM analysis example are as follows:

EDFA-0UT 2000 Apr 13 10:47
ki : F-¥n: A:FIX ~BLK
YEal1l: 1547 . 438nm —2.44dBm Ty
FeeZ 149, 188nm —2.19dBm 3 =
FEe3:1558.708nm —-1.92dEm CiFIx SBLE
18.BdB-D RES: @.2nm  SENS:HIGH 1 AUG: 1 SMPL: 1081

164 :

-1.2
dBEm
-21.2

-41.2

-B12 i

1543, 2@nm 1553, 20 2. 8@nm-D 1563, 28rm

Example WDM Measurement Waveform
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@O  When <DISPLAY ABSOLUTE> is set,

EDFA-OLT SOPR Apr 13 10:43  [iNeS
<WDM AMALYSIS>  REF CH:HIGHEST REF TBL:ITU-T NOISE POI: @.40rm | [SPACING
TH:20.00dB [MAX NUM: 2@ MODE DIFF: 3.00dB | [ee=meww=y

NO. [WAUELENGTH| LEUEL |OFFSET WL|OFST LUL|MNOISE(-BW)]| SNR HIGHEST
Crim] [dBm] Crim] [dB] [elBm] [dB]

B1 | 1547.477 2. 45 ~9.683| -1.23] -23.96 21.51 | [REF CHNEL

B2 | 1549.090 -2.20 -2.969| -0.98| -23.67 o147 | MO, 1

@3 | 1550.696 -1.92 -&.464| -0.71| -23.20 21,38

B4 | 1552.284 -1.70 -4.8976| -@.49| -232.97 21.27 | [PISFLAY

@5 | 1553.993 -1.49 -3.257| -@.28] -22.95 21,45 ABSOLUTE

®6 | 1555.529 -1.38 -1.831] -0.18| -22.81 21.43

@7 | 1557.145 -1.22 | (REF) (REF) —22.71 21,49 | [PISPLAY

B3 | 1558.766 -1.37 1.607| -B.15| -22.83 21,46 | BETTING
REF DATA
SETTING
MORE 1.4
RETLRN

rF.

PARAMETER

AMALYSTS

Example of WDM List at the time of <DISPLAY ABSOLUTE>

<Explanation of Display Items>

* No. : WDM channel number

¢ Wavelength (*1) : Center wavelength of each channel

e Level : Level of each channel

e Offset WL (*2) : Offset wavelength for any one mode (to be set with the <REF CHNEL> key)
e OFST LVL (*2) : Offset level for any one mode (to be set with the <REF CHNEL> key)

* Noise : Noise level of each channel

« SNR : SNR of each channel

*] : Frequency is displayed when the marker is in the frequency display mode.
*2 : When <SPACING> is selected, these change to SPACING and LVL DIFF.
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@  When <DISPLAY RELATIVE> is set,

EDFA-OUT P00 fpr 13 10:45  [EESE)

WDM ANALYSISy  REF CH:HIGHEST REF TBL:1TU-T NOISE POL: @.48mm
TH:20.00d8  MAX MUM: 2@ MODE DIFF: 3.@0dB

NO. [WAVELENGTH| LEUEL |OFFSET WL|OFST LUL|NOISEL-BW)] SMR

Crim] [dBm] [rm] [dE] [dBm] [dE]

o1 | -@.161 | -27.85 ~3.883| -1.23| -26.04 ~1.51

@2 |  -@.178 | -27.80 -5.089| -@.98| -2°6.33 -1.47

3| -@.173 | -28.08 -6.464| -B.7T1| -26.7@ -1.38

24 -@.161 | -22.20 -4.976| -B.49] -°B.92 -1.37 | [PISPLAY

05 -@.172 | -e8.51 -3.257| -B.88| -ET.0% -1.45 | [BELATIVE

6| -@.185 | -28.62 -1.831| -B.18] -27.19 -1.43

or | -@.186 | -28.78 | (REM (REF} -o7.29 -1.49 | [PISFLAY

PR | -@.183 | -28.63 1.607| -B.15| —27.17 -1.45 | [SETTING
REF DATA
SETTING
MORE 1.4
RETLRN

e

PARAMETER

ANALYSTS

Example of WDM List at the time of <DISPLAY RELATIVE>

<Explanation of Display Items>

* No. : WDM channel number

* Wavelength (*1) : Center wavelength of each channel (Relative value for reference data)

e Level : Level of each channel (Relative value for reference data)

» Offset WL (*2) : Offset wavelength for any one mode (to be set with the <REF CHNEL> key)
¢ OFST LVL (*2) : Offset level for any one mode (to be set with the <REF CHNEL> key)

* Noise : Noise level of each channel

* SNR : SNR of each channel

*] : Frequency is displayed when the marker is in the frequency display mode.
*2 : When <SPACING> is selected, these change to SPACING and LVL DIFF.
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@  When <DISPLAY ABS & REL> is set,

EDFE-0UT 2008 Apr 12 10:48 [dggs=)

WD ANALYSIS>  REF CH:HIGHEST REF TBL:ITU-T MOISE POI: @.4@mm
TH:2@.B0dE  MAX NLM: 28 MODE DIFF: 3.00dB

NO.] ABS WL | REL WL | ABS LU | REL LU | AES SR | REL SR

[rm] [rm] [dEm] [dEB] [dE] [dE]

Pl | 1547.477 -0. 161 —5.45] -27.5§ 21.51 -1.51

P2 | 1549.000 -0.176 —2.28| -27.50 21.47 -1.47

P3| 1550.596 -@.179 -l.o2| -23.03 21.38 -1.38

B4 | 1552.284 -@.181 -1.78| -28.39 21.37 -1.37 DISPLAY

@5 | 1553.903 -@.172 -1.43| -28.51 21,45 -1.45 RBSEREL

P5 | 1555.529 -0.1%6 -1.38| -28.62 21.43 -1.43

@7 | 1557.145 -0.186 -1.22| -28.78 21.49 ~1.4g | [DISPLAY

B3 | 1558.766 -0.189 -1.37| -28.83 21,46 ~1.45 | BETTING
REF DaTA
SETTING
MORE 14
RETLRM

.

PARAMETER

ANALYSTS

Example of WDM List at the time of <DISPLAY ABS & REL>

<Explanation of Display Items>

* No. : WDM channel number

« ABS WL (*¥1) : Center wavelength of each channel

e REL WL (*1) : Center wavelength of each channel (Relative value for reference data)
* ABSLV . Level of each channel

« RELLV . Level of each channel (Relative value for reference data)

* ABS SNR : SNR of each channel

« REL SNR : SNR of each channel (Relative value for reference data)

*] : Frequency is displayed when the marker is in the frequency display mode.

5-168



@  When <DISPLAY DRIFT> is set,

EDFA-0UT 2000 Apr 13 10:48 Nggs=)
<WDM ANALYSIS> REF CH:HIGHEST REF TBL: [TU-T NOISE POI: @.4@rm | [SPACIMG
TH:20.@0dB  MAX MUM: 2@  MODE DIFF: 3.09dB

NO.| REL WLCrml | MAXC[rml |MAK—MIN |REL LULAB] |MAX[dB] |MAR—TTIN
PBS WLLrml | MINCrm] | [nm]  |ABS LULdBml [MINLdE] | [dEI
ol 0. 161 0.161| ©.008] -27.55 —27.55 D.0@ | /REF CHMEL
1547. 477 -2.161 .45 -27.55 NO. 1
e -9.176 -2.176| B.00@| -27.2@ -27.8@ .00
1549, P90 -@.176 -2.20 -27.58 DISPLAY
P3 -@.179 -9.179| ©.008| -28.@8 -28.88 2.09 DRIFT
1550. 636 -8.179 ~1.92 -23.08
o4 -0. 161 -9.161| ©.008| -23.30 -23.30 p.oo | [DISPLAY
1552.284 -2.161 -1.70 -23.30 SETTING
@5 -@.172 -8.172| P.09@| -28.51 -28.51 .00
1563.902 | -0.172 “1.49 | -28.51 A
26 -9.186 -9.185| ©.00@| -23.62 -23.62 .00
1555. 529 -@.186 -1.38 -23.62 MORE 174
a7 -9.136 -9.186| ©.008| -23.78 -23.78 .00
1557. 145 -.186 “1.22 -23.78
s -.189 -9.189| B.00@| -23.63 -28.63 0.00 | RETLRN
1558. 766 -9.189 -1.37 -28.63
.
PARAMETER
ANALYS TS

Example of WDM List at the time of <DISPLAY DRIFT>

<Explanation of Display Items>

* No. : WDM channel number

* REL WL (*1)  : Center wavelength of each channel (Relative value for reference data)
* ABS WL (*1) : Center wavelength of each channel

* MAX/MIN (*1) : MAX/MIN value of REL WL

¢ MAX-MIN (*1) : Fluctuation width of REL WL

 RELLV : Level of each channel (Relative value for reference data)
« ABSLV : Level of each channel

* MAX/MIN : MAX/MIN Value of REL LV

* MAX-MIN : Fluctuation width of REL LV

*] : Frequency is displayed when the marker is in the frequency display mode.
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(3) Channel Distinguishing Method

e When CH DETECT is AUTO,

)
@

®

Obtain all the maximum points and the minimum points of a waveform.

When the level difference for the minimum points on the both sides exceeds the difference between
the top and the bottom MODE DIFF and the level difference of the largest maximum point exceeds
THRESH, the maximum points are judged as the channel peak. The center at the point 3dB (or the
MODE DIFF value when the MODE DIFF set point is less than 3 dB) lower to the right and to the
left than the obtained channel peak is called the channel center wavelength Ai.

The maximum number of channels obtained shall be up to MAX No.

i numbers are called Channel 1, 2, ... in the order of channel peak from the short wavelength side.

e When CH DETECT is PRESET,

)

@

Obtain the intermediate point between the right channel and the left channel for each channel being
set with PRESET WL TABLE (up to the channels being set with MAX No).

Obtain the peak of each channel in the range from the intermediate point of the left channel to the
intermediate point of the right channel and judge the point as the channel peak. The center at the
point 3 dB (or the MODE DIFF value when the MODE DIFF set point is less than 3 dB) lower to
the right and to the left than the obtained channel peak is called the channel center wavelength Ai.

* Set "MODE DIFF," "THRESH," "MAX No." and "PRESET WL TABLE" according to the PARAMETER
menu of the ANALYSIS switch.

(4) Noise Calculating Method

e When NOISE POINT is FIX,

)

)

Obtain the levels ELi and ERi of each channel at the points the NOISE POINT (nm) away to the left
and to the right.
Assuming that the equation, LNi =

ELi + ERi

3 can be formed, obtain the noise level LNi.

e When NOISE POINT is CENTER,

@)

Obtain the noise level LNi of each channel peak.

Obtain the level Ei at the intermediate point of each channel.

Obtain the average value of the left Ei and the right Ei for each channel. (Linear interpolation)
Also, convert this value into the power density per 1 nm with the resolution stored in this equipment
and make it LNi.

(5) Level Calculating Method
Obtain the level Li of each channel from the following equation:
Li = Mode Peak Level — Noise level of the channel LNi
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(6)

®)

Setting of <DUAL TRACE> Key

When this key is turned ON, WDM can be analyzed as follows from the waveforms of Traces A and B
irrespective of the active trace status:

The channel center wavelength Ai and the level value Li can be calculated from the waveform of Trace A.

The noise level LNi can be calculated from the waveform of Trace B.

Setting of <OFFSET/SPACING> Key

When OFFSET is selected,

Displays the offset value for any one mode.
When SPACING is selected,

Displays the offset value for an adjacent mode.

Reference Data at the RELATIVE Value Calculating Time

When the <DISPLAY ********> key is set so as to select "RELATIVE," "ABS & REL" or "DRIFT," the
wavelength, the level and SNR are calculated as the relative values for the reference table set with the
<DISPLAY SETTING> key.

(D  When <ITU-T TABLE> has been selected as the reference table,

* Values in the ITU-T TABLE already registered in the internal memory of this equipment are
referred to for the wavelength. These values in the ITU-T TABLE can be edited with the
<PRESET WL TABLE> key.

e The value set with the <LEV PRESET ** **dBm> key is referred to for the level.

e The value set with the <SNR PRESET ** **dB> key is referred to for the SNR.

@  When <REF TABLE> has been selected as the reference table,
The reference table set with the <REF DATA SETTING> key is referred to.
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5.3.4 WDM-NF Analysis Function

1. Outline
The WDM-NF analysis function is for obtaining the following values for each WDM channel in block
from the WDM waveforms before and after being amplified with the optical fiber amplifier:
e Center wavelength (WAVELENGTH)
¢ Signal light level (INPUT LEV)
e Qutput light level (OUTPUT LEV)
¢ ASE (Spontaneously emitted light) level (ASE LEV)
¢ Measuring resolution (RESOLN)
e Gain (GAIN)
* Noise Figure (NF)

(Measurement Example)

EDFA IN-OUT 2000 Apr 13 10:53
7 V-V
7802 1349.058rm _15.54dEm B:WRITE  ~/DSP
YE83:1558.688nm —-19.3FdEm CiFIx SBLK
10, BB D RES: B.2rm  SEMS:HIGH 1 AUG: 1 SMPL: 1@@1
Bl g s ; : s s s s (ﬂNﬂLYSISE
ispcwn THR)
-189
dBm PARAMETER
{WDM-MF
AT
. ANALYSIS
ALL KR
CLEAR
SWITCH
594 DISPLAY
rFs
ANALYSIS
-794 5 : 5 5 5 5 5 5 5
1543 2@rm 1553, 2@nm 2.08rm/D  1563.28nm

Example of WDM Waveforms before and after being amplified with Optical Fiber Amplifier
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EDFA IWN-0UT 20080 Apr 13 10:53
<WDM ME> ASE:+ @.40mm OFSTCINY : B.0BdE OFST(OUT): B.08dB

CH: AUTD MAR MUM: 28 THRESH:  20.8RdE MODE DIFF:  32.008dE
MO [WAVELENGTH | INPUT LEL | OUTPUT FSE LEV|RESOLM|GATIN MF

Crim] [dBm] |LEV [dBm]| [dBml| Crml| [dB1|  [dBI

@1 | 1647.464 | -19.94 ~2.44 | -33.28| B.145| 17.43| 5.88

02 | 1549.076 | -19.93 -2.19 | -33.01| @.158| 17.73| ©5.25

@3 | 1580.679 | -19.94 -1.92 | -32.65| B.148| 18.02| ©.62

P4 | 1552.268 | -19.98 -1.78 | -32.45| B.146| 18.28| ©5.83 (SPCND THE]

05 | 1553.885 | -19.92 -1.49 | -32.34| B.152| 18.43| 5.43

@6 | 1555.510 | -19.96 -1.37 | -32.23| B.155| 18.58| 5.31

@7 | 1557.126 | -19.87 -1.22 | -32.15| B.143| 18.65| 5.sg| [ARAMETER

@g | 1558.747 | -19.92 -1.37 | -32.28| B.154| 18.55| 5.35| LWDMNED
AUTO
ANALYSTS
ALL TKR
CLEAR
SLITCH
DISPLAY

rF.

ANALYSTS

Execution Example of WDM-NF Analysis Function

The ASE level is obtained from the data of Trace A, but at the time it is necessary to set the ASE level
measuring point. The measuring resolution at the ASE level measuring time necessary for the NF
calculation uses the half bandwidth of the optical spectrum after amplification as the value measured for
each channel.

It is possible to put the optical spectrum before and after amplification. This enables to compensate
losses in measure when isolators or couplers are connected to the input and output ports of the optical fiber

amplifier.

Operation

@D  Set Trace A to WRITE and measure the optical spectrum of the signal light (entering the optical
fiber amplifier). After the measurement, set Trace A to FIX.

@  Set Trace B to WRITE and measure the optical spectrum of the output light (amplified with the
optical fiber amplifier). After the measurement, set Trace B to FIX.

®  Press the <ANALYSIS2 WDM-NF> key of the [ANALYSIS] switch.

@  The NF measuring function is executed, and the result is displayed in a list.
When the following soft keys are displayed, press any keys as the need arises and input relevant

parameters with the rotary knob, the step key or the ten-key pad:

¢ <ASE POINT> Key ------- ASE level measuring position (AA ASE)
* <OFST (IN)> Key ---------- Input spectrum level offset
e <OFST (OUT)> Key ------ Output spectrum level offset
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3.

Calculating Method

The WDM-NF analysis takes the following processes:

@O  Execute the WDM analysis for the waveform data of Trace A and detect channels.

@  Obtain the center wavelength Ai of each channel and the signal light level PAi from the waveform
data of Trace A.

(®  Obtain the output light level PBi of each channel from the waveform data of Trace B.
Also, obtain the spectrum half bandwidth and make the value converted into frequency the
measuring resolution Avi.

@  Obtain the levels at the two points Ai+AA ASE, which are the ASE level measuring position (AA
ASE) away from the center wavelength Ai of each channel, from the waveform data of Trace B, and
make the intermediate point of the level the ASE level (PASEi).

ASE LEVEL

|l
<

A L ASE A X ASE

ASE Level Obtaining Method in WDM-NF Analysis
®  Calculate the gain Gi and the NF value of each channel from the following equation:

Gi= (PBi — PASEi) / PAi
PAi : Signal light level of each channel
PBi : Output light level amplified with the optical fiber amplifier of each channel
PASEi : ASE level of each channel

PASEi 1
AVi*Gishevi T Gi

NFi=

Avi : Measuring resolution of each channel
h : Blank's constant
Vi : Center frequency of each channel (The value obtained by converting the center

wavelength Ai of each channel into frequency)
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5.3.5 Optical Filter Analysis Function

1. Outline
The following parameters are analyzed in block from the measured waveform of the optical filter:

(a) FIL-PEAK
* Peak level
¢ Peak wavelength
* Center wavelength
¢ Spectral band width
* Cross talk value
¢ Ripple width

(b) FIL-BOTTOM
* Bottom level
* Bottom wavelength
* Center wavelength
* Notch width

¢ Cross talk value

(Measurement Example)

e 1998 Jul 21 28:22 /SPEC WD
CFILTERCPEAK? AMALYSIS> RIPPLE WD : 5.414dB I o= C(ENUELOPE
MEAN WL : 155@.646mm SPEC WD : B.757nm
PK WL : 1558.668RmM PK LWL : S.410Em |BIFIX BLK BLYSIS
CRS TALK:  1@.36dBcL) 18.32dB¢RY [CTRE B.48Bnml | [ F[W ALK {poER
10.8dB~D RES: 1.@nm  SENS:NORM HLD  ALG: 1 SMPL: 5@1
231 ' H ' ' H ' ' ' :[QNQLYS [5=
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" <spcwn THR
31 ;
dBm | PORAMETER)
i (FIL-PK)
i § ALTO
189 4; J; AMALYSTS
i | ALL TKR
j 1 CLEAR
i § SWITCH
-369 ! 1 DISPLAY
| | ~
i i ANALYSTS
569 i i 5 I i i i
1548, 15nm 155@. B5nm . 5@nm-T 1553, 15nm
ged

Example of FIL-PEAK Analysis
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2. Algorithm

(a) FIL-PEAK
The following explains the analysis items and parameter contents:

©e O

Peak level (PEAK LVL) ----------—--- Level value at the waveform peak position

Peak wavelength (PEAK WL) ------- Wavelength value at the waveform peak position
Center wavelength (MEAN WL) ----- Center wavelength value at threshold value TH
Spectral band width (SPEC WD)----- Spectral band width at threshold value TH

Cross talk value (CRS TALK)

a.  With THRESH / PEAK LV Algorithm,
Obtain the level value at the wavelength standard (MEAN WL in case of THRESH or
PEAK WL in case of PEAK LV) and obtain the level value at the wavelength +tACH
SPACE [nm] away from the wavelength standard. Make the difference between the
both level values the cross talk.

b. With ITU-T Algorithm,
Make the ITU-T grid wavelength nearest to the peak wavelength the reference
wavelength, and make the difference between the bottom level in the range of the
reference wavelength +tASEARCH AREA[nm] and the peak level in the range
+ASEARCH AREA[nm] at the position the reference wavelength +tACH SPACE[nm]
away the cross talk.
Ripple Width (RIPPLE WD)---------- Search the spectral band width, and make the value
obtained by subtracting the bottom level from the peak
level in the obtained spectral band width the ripple

width.

Contents of <PARAMETER> Key at the time of FIL PEAK

FILTER (PEAK) ANALYSIS

ITEM

MODE | CH
DIFF | SPACE
[dB] [nm]

SEARCH
ALGO TH K MFC;?E AREA [nm]

SW (dB]

PEAK LVL

ON/OFF O U g O g O

PEAK WL

ON/OFF d O O O g O

MEAN WL

Oo|o|j4

ON/OFF | THRESH/RMS OFF

sk sk sk sksk Kk sksk O

SPEC WD

ON/OFF | THRESH/RMS OFF

sk kok sk kok ok skek D

O

CRS TALK

ON/OFF | THRESH/PK ok ok g O O
LVLATU-T

43k skk

RIPPLE WD

ON/OFF THRESH
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(DPEAK LVL  (@PEAK WL

R ¢ TH[dB]

,,,,,, R " |®erogs

®crok TALK

@SPEC WD

'(OMEAN WL

Acs [‘nm] A ‘cs [nm]

Analysis Items at the time of FIL PEAK

(b) FIL-BOTTOM
The following explains the analysis items and parameter contents:

@  Bottom level (BTM LVL) -----m-nmmm- Level value at the waveform bottom position

@  Bottom wavelength (BTM WL) ------ Wavelength value at the waveform bottom position
@  Center wavelength (MEAN WL) ----- Center wavelength value at threshold value TH

@®  Notch width (NOTCH WD) ----------- Notch width at threshold value TH

®  Cross talk value (CRS TALK)

a.  With PEAK/BOTTOM/BOTTOM LV Algorithm,
Obtain the level value at the wavelength standard (MEAN WL in case of
PEAK/BOTTOM or BOTTOM WL in case of BOTTOM LV) and obtain the level value
at the wavelength £ACH SPACE [nm] away from the wavelength standard.
Make the difference between the both level values the cross talk.

b.  With ITU-T Algorithm,
Make the ITU-T grid wavelength nearest to the bottom wavelength the reference
wavelength, and make the difference between the peak level in the range of the reference
wavelength tASEARCH AREA[nm] and the bottom level in the range tASEARCH
AREA[nm)] at the position the reference wavelength +ACH SPACE[nm] away the cross
talk.
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Contents of <PARAMETER> Key at the time of FIL BOTTOM

FILTER (BOTTOM) ANALYSIS

TH MODE CH SEARCH
ITEM SW ALGO DIFF SPACE |AREA [nm]
[dB]
[dB] [nm]
BTM LVL ON/OFF O O O O O
BTM WL ON/OFF O O O O O
MEAN WL ON/OFF | PEAK/BOTTOM | ** ** w3k Ak O O
INOTCH WD ON/OFF | PEAK/BOTTOM | ** ** H ok O O
CRS TALK ON/OFF |PEAK/BOTTOM/| ** ** O ok ok ok Kok
BTM LV/ITU-T
A cs[nm] A cs[nm]
1 (DNOTCH WD} " |Gcrods
®wkosy |\ ‘ TALK
TAfK | @MEAN WL
3 TH[dB]
Y. Nd AN/ N\

(DBOTTOM LVL  (@BOTTOM WL

Analysis Items at the time of FIL BOTTOM
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5.4 Spectrum Width Data Calculation Algorithm

In this equipment, the spectrum width of a displayed waveform can be calculated by the [ANALYSIS] switch.

The following explains the three spectrum width calculation methods and the notch width measurement algorithm.

5.41 Envelope method

1)  Make a mode search to obtain mode peaks.

After the mode is judged by the peak/bottom difference (set by [PEAK SEARCH] <MODE DIFF>), the
values exceeding the limit value TH2 (set by <ENV TH2> are found.

2)  Obtain the spectrum width.
The method of obtaining it as follows.

(a) For one mode peak or less

Threihold value

M Ao
(b)  For two mode peaks

Thre%hold value

A A

The wavelengths where the spectrum and
threshold value TH1 (set by <ENV TH1>
intersect are specified as A, and A, and
A,— Ajis regarded as spectrum width AA.

The difference (A, — A;) between wavelength
A\, and peak wavelength A; where the straight
line (envelope) connecting individual peaks
intersects with the threshold value TH1 is
regarded as spectrum width AA.

However, when the envelope does not
intersect with TH1, the wavelength of
2 mode peak is specified as A, or A,.
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c¢) For three or more mode peaks

[\ . Threshotd value
P AN

VA UY

1, A,

(i)  Connect individual mode peaks by straight line (envelope).
(1))  When the wavelengths where the envelope intersects with the threshold value TH1 are
specified as A and A, and A, — Aji is regarded as spectrum width AA.

However, when the envelope does not intersect with TH1, the lowest-level mode peak is
specified as A or A,.
3)  Multiply the obtained spectrum width AA by the magnification K (set by <ENV K>).

4)  Ac displayed in the data area represent the center of the spectrum width (AM).

5)  The mode peak count above TH2 is shown in the MODE data area.
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5.4.2 Threshold method

1)  Make a mode search to find mode peaks. The modes exceeding the peak/bottom difference (set by
<MODE DIFF> of [PEAK SEARCH]) are searched.

2)  Find the spectrum width.

(a) For one mode peak or less
The wavelengths where the spectrum

intersects and the threshold value (set by
Threshold value  <THRESH TH>) intersect are specified

‘ as A, and A, and A,— A,i is regarded as
spectrum width AA .

(b) For two or more mode peaks

Threshold value

L.

(1)  The most outer mode peak wavelengths exceeding the threshold value TH among mode peaks
are specified as A; and A,.

(i)  When the <MODE FIT> key is ON (display in reverse video), A, — A; is the spectrum width.
When the <MODE FIT> key is OFF (display in non-reverse video), find the wavelengths A;'
and A2' being outside A and A2 where the spectrum and threshold value intersect.

Accordingly, A," — A{'s the spectrum width.

3)  Multiply the obtained spectrum width AA by the magnification K (set by <THRESH K>.

4)  Ac displayed in the data area represents the center of the spectrum width (AX ).

5)  The mode peak count between A1 and A2 is shown in the MODE data area.
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5.

4.3 RMS (effective value) method

lmﬂ N
N

Peak level value

Limit value

U v U

1))

2)

3)

4)

5)

Take out the data points exceeding the limit value TH (set by <RMS TH>, as shown in the above figure,

within the displayed waveform, and find the spectrum width by the following calculation.

When the RMS method is used, adopt all the points exceeding the limit value TH for calculation.
When the PK RMS method is used, the displayed waveforms are searched in Mode Search mode and only

the mode peak values above TH are calculated.

When the wavelength at beach point is Ai and the level at the point is Pi, the mean wavelength Ac can be

found by the following expression.

>PilRi

AC = -
2Pi

By using the mean wavelength Ac obtained in 3), find the spectrum width AA by the following expression.

AN =K x / ZPiE(D\i_—)\c)z
2Pi

K : Magnification by which the spectrum width is multiplied.
(Set by <RMSK>.)

When the PK RMS method is used, the mode peak count above the TH is shown in the MODE data area.
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5.4.4

Notch width measurement methods

The threshold value TH**.*dB is set for active trace waveforms to obtain the notch width AA and its center
wavelength AC. In this case, the <PEAK BOTTOM> key is used to set whether the threshold value TH is

calculated from the waveform peak level or the bottom level.

(a)  Atthe time of NOTCH-PEAK

@
@

Find the minimum point Amin of the level.

Find the point AO where the level becomes the maximum on the left side from Amin and find the
point Al where the level becomes the maximum on the right side from Amin.

Compare the both levels at A0 and A1 and make the larger level Lp.

Make the wavelength on the most left side where the spectrum crosses with the level (Log value) of
Lp-TH between A0 and Amin AA.

Make the wavelength on the most right side where the spectrum crosses with the level (Log value) of
Lp-TH between Amin and A1 AB.

The center wavelength can be obtained from the following equation:

AA + AB

Ac= >

The notch width AA can be obtained from the following equation:

AN =AB - AA

Measurement of Notch Width (PEAK)
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(b) At the time of NOTCH-BOTTOM

@  Find the minimum point Amin of the level.
Make the level at he Amin point Lb.

@  Make the wavelength on the most right side where the spectrum crosses with the level (Log value) of
Lb-TH on the left side from Amin AA.
Make the wavelength on the most left side where the spectrum crosses with the level (Log value) of
Lb-TH on the right side from Amin AB.

®  The center wavelength can be obtained from the following equation:

A +AB

Ac= 3

@  The notch width A\ can be obtained from the following equation:

AN =AB - AA

Measurement of Notch Width (BOTTOM)
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5.5 LONG TERM Measurement

This section describes the LONG TERM measurement.

5.5.1 Overview

The LONG TERM measurement performs sweep every fixed time under the currently set conditions and holds
the results (peak waveform, level, and SNR of each channel peak) of the WDM analysis.

This measurement can examine the trend of the long-term changes of each WDM channel.

The analysis results are displayed on the LONG TERM menu in DISPLAY mode. The display is also enabled

during measurement.

5.5.2 Parameter setting

To perform the LONG TERM measurement, several parameters must be preset. This section describes the
parameter setting.
The parameters are set using the <PARAMETER> key when <ANALYSIS2 WDM> of the [ANALYSIS] switch

is selected.

(1)  Setting the number of WDM channels
Open the <PARAMETER> key of the [ANALYSIS] switch and match the number of channels of the
system that measures "<MAX NUM>.

(2)  Setting the wavelength of each channel
Then open <PRESET WL TABLE> and set the wavelength for the number of channels set in (1).
Channels that are larger than the number of channels set in (1) need not to be set in particular.

The wavelength of each channel depends on the specification of a measuring system.

(3) Setting <CH DETECT>
Open the <PARAMETER> key of the [ANALY SIS] switch and set <CH DETECT>.
This setting is classified into two types "AUTO" and "PRESET".
. When "AUTO" is selected
The WDM analysis is performed and channels are called "CHI1, 2 ....." in ascending order of
wavelengths.
Accordingly, when the power of one channel is reduced, all the channels with longer wavelengths

than the channel are shifted.

Example)
When measuring the light with four wavelengths 1,551.70, 1,552.50, 1,553.3, and 1,554.1 nm,
assume that 1,551.70 nm is used for the channel 1, 1,552.50 nm is for the channel 2, 1,553.3
nm for the channel 3, and 1,554. 1 nm is used for the channel 4.
If the light with wavelength 1,552.50 nm is not emitted, it is normally emitted to the channel 1
at 1,551.70 nm. However, it is judged that the channel 2 is varied by 0.8 nm from 1,552.50 nm
to 1,553.3 nm.
This case also applies to the channel 3.
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. When "PRESET" is selected;
Each channel mainly detects the wavelength selected in (2).
Accordingly, when the wavelength is shifted and approaches to the preset wavelength of the adjacent

channel, it is recognized as the adjacent channel.

Example)
When measuring the light with four wavelengths 1,551.70, 1,552.50, 1,553.3, and 1,554.1 nm,
assume that 1,551.70 nm is used for the channel 1, 1,552.50 nm is for the channel 2, 1,553.3
nm for the channel 3, and 1,554. 1 nm is used for the channel 4.
If the wavelength of the channel 2 that was originally that of 1,552.50 nm is varied and
reaches 1,553.0 nm, properly speaking, it must be judged that the channel 2 was shifted by 0.5
nm. However, for the PRESET operation, it is judged that the channel 3 was shifted by -0.3

nm.

If the wavelengths of all channel wavelengths are greatly varied considering each characteristic of "AUTO" and
"PRESET", select "AUTOQO". If the power of each channel is greatly changed, select "PRESET".

(4) Setting [ADVANCE] <LONG TERM SWEEP> <WL LIMIT>
When the wavelength shift of each channel exceeds this value, the wavelength is displayed in red on the

display screen.

(5) Setting [ADVANCE] <LONG TERM SWEEP> <UP LIMIT>
When the level shift of each channel exceeds this value, the level is displayed in red on the display screen.

(6) Setting [ADVANCE] <LONG TERM SWEEP> <LOW LIMIT>
When the level shift of each channel goes below this value, the level is displayed in red on the display

screen.
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5.5.3 Condition setting

When the setting of the parameters described in the preceding section is terminated, the measurement interval
and the number of measurement times are set as actual measurement conditions.
For the measurement conditions such as another resolution and span, set them in the same way as the normal

measurement.

(1)  Setting the measurement interval
Setting the <LT INTVL> key that is the soft key when the [ADVANCE] <LONG TERM SWEEP> key is

pressed displays the input screen of the measurement interval.

LT INTVL

1.0 min

Then turn the rotary knob (or input using the ten-key pad) to set values.

(2)  Setting the number of measurement times
Setting the <RPT TIME> key that is the soft key when the [ADVANCE] <LONG TERM SWEEP> key is

pressed displays the input screen of the number of measurement times.

RPT TIME
10

Then turn the rotary knob (or input using the ten-key pad) to set values

5.5.4 Measurement

When the settings of parameters and measurement conditions are terminated, the LONG TERM measurement is
enabled.

Execute the <LONG TERM STA STP> key that is the soft key when the [ADVANCE] <LONG TERM
SWEEP> key is pressed. The measurement is performed according to the conditions and automatically

terminates with the preset number of measurement times.
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5.5.5 Display of measurement results

During measurement and after the end of measurement, the measurement results can be displayed on the screen
above the graph.
Selecting the [ADVANCE] <LONG TERM DISPLAY> key displays the measurement result.

IMTERUAL: 1.Bmin REPEAT TIMES: 31 WAVELEM TH:+-—@. 28nm
SME TH: 10, BBdE LEVEL UP:B.0BdBm  LEVEL LOW:-3.B@dBm

EDFA-0UT 1998 Jul 29 14:08
LEUEL SIMNGLE CH|
10. 90
- o <CH SELE[13T
dBm == T s
-2.00 FBSOLUTE
-6.00
‘REF maTA ‘
-10.00 SET
0.0 15.8mi 30.0
min REF DATA
STERT:NOU. 18. 1997 1@:18: 06 INITIAL
TIME 0.0 1.0 28] 3.0 4.0 5.0 6.0 7.@
1 | -8.32] ©.23] -0.22| -@.025] -0.23] —0.19] -8.19] -B.23 ]
2 | —0.54] -8.59] -0.61] -©.55] —0.55] -B.56] —0.60] -B.56
3| @.76] -0.74] -0.7@| -©.68] -0.64]| -8.67] -@.71] -B.73| [RETURN
4 | 0.78| -0.73| -0.78| -0.83] -0.84]| -8.81| —0.62| -B.97 /]
E | —5.02| —3.90] —2.93| —3.09] —2.99] —3.00| —2.08] —3.00 A
5 LONG TERM
7 DISPLAY
g bovce |
PARAMETER:

Fig. 5-3 Results of LONG TERM Measurement

(1)  Setting the reference value
The display of LONG TERM measurement can select two display methods of the absolute value display
(ABSOLUTE) and relative value display (RELATIVE). If the relative value display is selected, the
reference value must be set.
Executing the <REF DATA SET> key that is the soft key when the [ADVANCE] <LONG TERM
SWEEP> key is pressed sets the current cursor data to the reference value. When the <REF DATA
INITIAL> is executed, the PRESET data input at parameter setting becomes the reference value.
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5.5.6 ALL CHANNEL display

The measurement results of LONG TERM measurement are displayed by using the two display methods: ALL
CHANNEL display that simultaneously displays all channels and SINGLE CHANNEL display that displays only
arbitrary channels.

This section describes the ALL CHANNEL display.

@®  Rotary knob operation
Turning the rotary knob moves the cursor above the graph and the enclosed section of the table below the
graph.
Subsequently, pressing the rotary knob once and then turning it change the channel. The <CURSOR> key
is used to switch the time axis move (horizontal axis) and channel move (vertical axis) of the cursor.

Re-pressing the rotary knob moves the cursor above the graph again.
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Wavelength display

Selecting the WAVELEN of the <WAVELEN LEVEL SNR> key that is the soft key when the
[ADVANCE] <LONG TERM DISPLAY> key is pressed changes the vertical axis to the wavelength.

In this case, if the <ABSOLUTE RELATIVE> key that is the soft key when the {ADVANCE} <LONG
TERM DISPLAY> key is pressed is set to ABSOLUTE, the wavelength becomes an absolute value. When
it is set to RELATIVE, the wavelength becomes the relative value display based on the channel to which

the cursor is moved.

IMTERUAL: 1.Bmin REPEAT TIMES: 31 WAVELEM TH:+-—@. 28nm
SME TH: 10, BBdE LEVEL UP:B.0BdBm  LEVEL LOW:-3.B@dBm

EDFA-0UT 1993 Jul 29 14:06 -
WAUELENGTH
1656. 69
o 0
1555 89 <CH SELE(IDT
nm
1550, B -
RELATIVE |
154269
REF DATA ‘
1646. 69 SET
2.0 15.emin 30.8
START:NOU. 10.1997 10:13:06 INITIAL
TI'E .e] 1.0] 2@ 38 4@ 58] 608 7.8
1_[1550. 03 [1550. B3 ]1550. B3 |1550. B3 1550, B3 |1550. B3 |1550. B3 |1550. B2
2 [1550, 23 [1550. 28 1550, 83 [1550. 88 [1550. 83 155, 88 [L1550. 83 1550, 88
3 [1551.70[1551. TB[1551. TO[1551. T8 [1551. TA[1551. 70 [1551. T [1551. T8
4 [1552.50 [1552. 50 [1552. 50 [1552. 50 [1552. 50 [1552. 50 [1552. 50 [1552. 50 /
5 [1553. 30 [1553. 30 [1553. 30 [1553. 30 [1553. 30 [1553. 30 [1553. 30 [1553. 20 -
:
7 DISPLAY
: bouesce |
PARAMETER:

Fig. 5-4 WAVELEN Display ABSOLUTE

INTERUAL: 1.@min REPEAT TIMES: 31 WALELEN TH:+--@, 28nm
SME TH: 18. BadE LEVEL UP:@.0@dEm  LEVEL LOW:-3.B8@dEm

Fig. 5-5 WAVELEN Display RELATIVE

EDFE-0UT 1998 Jul 29 14:@7 -
WAUELENGTH SINGLE CH
5.00
1.0 (CH SELE[%T‘
nm
-1.00 FBSOLUTE
-3.00
REF DATA
-5.00 SET
0.0 15.0mi 30.0
min REF DATA
STERT: MOV, 1@, 1997 1@:13:06 INITIAL
TIME 0.2 1.0 2.0 3.0 4.0 5.0 5.0 7.0
1 | 9.02] 0.92] -0.92] —0.82] -0.02] —9.02] -0.02] -B.02 /]
2 | -0.82] -8.82] -0.92| -B.92| -0.02| -@.02] -0.82| -@.02
3 2.02] ©.98] 0.90] 0.99] 0.00] ©0.09] 0.09] 8.9 RETLRM
4 0.07] ©0.90] 0.90] 0.99] 0.00] 0.00] 0.09] B.00 i
5 0.98] ©0.98] 0.99] 0.99] 0.99] 0.9d] 0.09] B0.00 -
6 LOMG TERM
7 DISPLAY
: bt ]
PARAMETER:
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Level display

Setting the LEVEL of the <WAVELEN LEVEL SNR> key that is the soft key when the [ADVANCE]
<LONG TERM DISPLAY> key is pressed changes the vertical axis to the level.

In this case, if the <ABSOLUTE RELATIVE> key that is the soft key when the [ADVANCE] <LONG
TERM DISPLAY> key is pressed is set to ABSOLUTE, the wavelength becomes an absolute value. When
it is set to RELATIVE, the wavelength becomes the relative value display based on the channel to which

the cursor is moved.

EDFA-0UT 1998 Jul 29 14:08
.50
2,50 e <CH SELE(13T
dBm
-3.50 T
RELATIVE |
~7.50
REF DATA ‘
-11.50 SET
0.0 15.dmin 0.0
START:NOU. 18. 1997 10:18:08 INITIAL
TIME 2.0] 1.8 20 30| 48] 0] 6.0 7.0
1| 0.32] ©0.23] 0.2 0.25] ©B.23] -8.19] —0.19] —2.23
2 | -8.54] ©.59] -0.61] —8.55] —0.55| -B.56] —0.60] —0.56
3 | -8.76] —0.74] -0.70] -0.68] -0.64] -8.67] -0.71] —a.73
4 | -8.718] ©.78| 8.7 -8.53] -0.854] -8.81] -0.82] —@.87 /
5 | —3.02] —5.80] —2.93] —3.00] —2.99| —3.09] —2.93] —3.08 -
& LOMG TERM
7 DISPLAY
8
PARAMETER:

INTERUAL: 1.@min REPEAT TIMES: 31 WALELEN TH:+--@, 28nm
SME TH: 18. BadE LEVEL UP:@.0@dEm  LEVEL LOW:-3.B8@dEm

I

Fig. 5-6 LEVEL Display ABSOLUTE

INTERUAL: 1.@min REPEAT TIMES: 31 WALELEN TH:+--@, 28nm
SME TH: 18. BadE LEVEL UP:@.0@dEm  LEVEL LOW:-3.B8@dEm

EDFa-0UT 1998 Jul 29 14:@8
LEUEL SIMNGLE CH]
10. 00
- e (CH SELE[13T
dBmls = == e
-2.00 FBSOLUTE
-65.00
‘REF DATA ‘
-18.80 SET
0.0 15.0mi 30.0
min REF DATA
STERT: MOV, 1@, 1997 1@:13:06 INITIAL
TIME 0.2 1.0 2.0 3.0 4.0 5.0 5.0 7.0
1 | @.32] 0.3] —0.22] 0.25] -0.23] —©.19] -0.19] -B.23 /]
2 | -9.54] -8.59] -8.61] -B.55] -@.55| -@.56| -0.60] —2.56
3 | -8.76] -@.74] -8.70| -8.65] —@.84] —@.67| -@.71] —@.73| RETURN
4 | -B.78] -8.78] -B.78] -B.83] -8.84] —0.81] -0.82] —@.87 i
5 | -3.82] -3.80] -2.98| -3.9@| -2.99| -3.00| -2.93] —3.00 -
6 LOMG TERM
7 DISPLAY
: bt ]
PARAMETER:

Fig. 5-7 LEVEL Display RELATIVE
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SNR display

Selecting the SNR of the <WAVELEN LEVEL SNR> key that is the soft key when the [ADVANCE]
<LONG TERM DISPLAY> key is pressed changes the vertical axis to the SNR.

In this case, if the <ABSOLUTE RELATIVE> key that is the soft key when the [ADVANCE] <LONG
TERM DISPLAY> key is pressed is set to ABSOLUTE, the wavelength becomes an absolute value. When
it is set to RELATIVE, the wavelength becomes the relative value display based on the channel to which

the cursor is moved.

EDFA-0UT 1998 Jul 29 14:@9
SR SINGLE CH
35.00
15,00 <CH SELE(13T
dB
5.00 T
-5.00
REF DATA ‘
-15.90 SET
0.0 15.dmin 0.0
START:NOU. 18. 1997 10:18:08 INITIAL
TIME 2.0] 1.8 20 30| 48] 0] 6.0 7.0
1 | 13.57] 13.65] 13.64] 13.53] 13.65] 13.65] 13.68] 13.65
2 | 13.19] 15.14] 13.11] 13.19] 13.19] 13.15] 13.16] 13.18
2 [ 13.06] 15.06] 13.06] 13.05] 13.13] 13.99] 12.81] 12.99
4 | 13.26] 12.25] 13.23] 13.15] 13.15] 13.20] 13.16] 13.89 /
5 | 11.41] 11.41] 11.48] 11.39] 11.48] 11.40] 11.40] 11.38 -
& LOMG TERM
7 DISPLAY
8
PARAMETER:

INTERUAL: 1.@min REPEAT TIMES: 31 WALELEN TH:+--@, 28nm
SME TH: 18. BadE LEVEL UP:@.0@dEm  LEVEL LOW:-3.B8@dEm

I

Fig. 5-8 SNR Display ABSOLUTE

EDFA-0LIT 1998 Jul 20 14:10
SR SINGLE CH
25. 90
o0
5 o0 <CH SELECT
dB
-5.00 FESOLUTE
-15.20
REF DATA ‘
25,00 SET
0.0 15. omi 30.0
min REF DATA
STERT:MOU. 10, 1997 10:15:06 INITIAL
TIME p.e] 1.0] 298] 58] 48] 58] 6.0] 7.0
1] 35.57] 5.55] 5.64] 35.63] 5.65] 5.65] 5.66] 5.65 k
51 519] 4] 5.1 219 5.16] 5.15] 5.18] 318
5| 5.06] 3.05] 3.85] 5.05] .13 3.09] s.01] 2.93] RETURN
4| 5.06] 3.05] 5.23] 3.15] 3.15] 3.00] 3.16] 5.09 /
51 LAl L.al] iL.48] 1.59] L.49] 1.40] 1.40] 1.38 -
B LONG TERM
7 DISPLAY
s pounce |
PARAMETER:
INTERUAL:1.Bmin  REPEAT TIMES:31  WAUELEN TH:+--0.20nm
S'R TH:10.DBE  LEUEL LP:0.0BdBm  LEUEL LOW:—3.P@dBm

Fig. 5-9 SNR Display RELATIVE
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5.5.7 SINGLE CHANNEL display

This section describes the SINGLE CHANNEL display.

@©  Channel display
Pressing the <CH SELECT> key that is the soft key when the [ADVANCE] <LONG TERM DISPLAY>
key can select the channel to be displayed.

EDFA-0UT 1998 Jul 29 14:14 AL cH
CH3 WAUELEMGTH ——
1553.7@

1551.7@
nm
1549, 70 CH SELEgT
LEVEL
2.58
|52 FELATIVE

dBm REF DATA
-5.50 SET
SMR
REF DATA
20.00 INITIAL
°2 i)
o.00 CH /]
B.@ 15.8min 30.0 RETLIRM
START:NOU. 1@, 1997 10:18:06 ;

TiME n.e 1.0 2.8 3.0 4.8 5.@ B.8 7.8 rY
WL 1251, 7@ 1551, 7@ 1551 . 7@ [1551. TR [1551. 7@ [1551. 7@ [1551. 7@ |1551. 7@
LEVEL| -B.78| -B.74| -0.7@| -B.68) -0.64| Q.67 -@.71| -0.73
SR, 13.06| 13.068| 13.06] 13.@5] 13.13] 13.@9] 13.@1] 12.99

LONG TERM
DISPLAY

PARAMETER:

INTERUAL:1.@min  REPEAT TIMES:31 WAUELEN TH: 1551 . 7@+-—B. 20rm [::::::::}

d

SME TH: 10, BBdE LEVEL UP:B.0BdBm  LEVEL LOW:-3.B@dBm

Fig. 5-10 Channel Selection Screen

Then use the rotary knob, step keys or ten-key pad to select the channel and then press the <ENTER> key to fix
the channel.
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Switching between the absolute value display and relative value display

In the same way as the ALL CHANNEL display, if the ABSOLUTE of the <ABSOLUTE RELATIVE>
key that is the soft key when the [ADVANCE] <LONG TERM DISPLAY> key is pressed is selected, the
vertical axis is changed to an absolute value. When it is set to RELATIVE, the wavelength becomes the

relative value display based on the channel to which the cursor is moved.

EDFA-0UT 1998 Jul 20 14:11 [aLL CcH
CH1 WAUELENGTH I—
1552, 88 AUELEN
1550. B LEVEL ﬁ
nm
1508 cH SELE(13T
LEUEL
2.5
| RELATIVE
dBm REF DATA
-5.50 SET
SMR
REF DATA
L INITIAL
°2
o.a0 TIrEN
0.8 15.8min 0.8 FETURM
STERT:NOU. 1@, 1997 1@:15: 06 ;
TIME 0.0 1.0 28] 3.0 4.0 5.@ 6.0 7.0 -
WL [1550.03 [1550. B3 |1550. B2 [1550. B3 [1550. 05 |1550. 02 [1560. 02 [1558. 08 | [LonG TERM
LEUEL| -B.32] —©.23] -B.22| -B.25] -0.23| -0.19] -8.19] —0.23][DISPLAY
SR 15.57] 13.65] 12.64] 15.63] 13.65] 13.65] 15.68] 13.65

PARAMETER:
INTERUAL: 1.@min REPEAT TIMES: 31 WALELEM TH: 1558, B+ 8. 28nm
SME TH: 18. BadE LEVEL UP:@.0@dEm  LEVEL LOW:-3.B8@dEm

I

Fig. 5-11 SINGLE CHANNEL Display ABSOLUTE

EDFA-COUT 1998 Jul 29 14:11 |aLL CH
CH1 WALELEMGTH
Z.8.
.o
nm
. CH SELE?T
LELUEL
4,98 FESOLUTE
.8
dBm FEF DATA
-4, 88 SET
SMR
REF TNTA
10.20 INITIAL
i
10.00 TIEN
0.8 15.8min 0.8 FETURN
START:MNOU. 1@, 1997 18:18:06
TIE 0.8 1.8 2.8 2.0 4.8 5.8 6.0 7.8 PS
WL B.02| -B.82| .82 -@.82) -B.82| -B.B2| -B.B2| -A.02| [LoMg TERM
LEUEL | -R.32] -B.23[ -R.22| -0.25) -0.23] -A.19] -0.19] -0.23|[DiseLay
SME 3.57 3.6% 3.64 3.63 3.65 2.65 3.68 3.65
PARAMETER :

INTERUAL: 1.@min REPEAT TIMES: 31 WALELEM TH: 1558, 18+—-8. 28nm
SME TH: 18. BadE LEVEL UP:@.0@dEm  LEVEL LOW:-3.B8@dEm

I

Fig. 5-12 SINGLE CHANNEL Display RELATIVE
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5.6 Synchronous measurement function with the wavelength
tunable laser source

5.6.1 Outline

This equipment carries the synchronized sweeping function to work with the AQ4320 Series wavelength tunable
laser source (hereafter called AQ4320).

When measuring the wavelength loss characteristics with the optical filters, optical fiber gratings, etc., wideband
light sources such as the ASE light source have thus far been used.

With the synchronized sweeping function, the wavelength tunable laser source with narrower wavelength band is
being used instead of the ASE light source and the wavelength sweeping function of this equipment and the
wavelength sweeping of the wavelength tunable laser source are synchronized.

By so doing, higher resolution can be obtained since the wavelength resolution is being determined by the
spectral line width of the wavelength tunable laser source and the wavelength setting resolution.  Also, since the
wavelength tunable laser source scarcely outputs any other components than the measuring wavelength, and as
the noise light which comes out faintly is being totally cut except for the section corresponding to the resolution

range of this equipment, extremely high optical dynamic range can be acquired.

5.6.2 Connections

Before turning on the power supply, make the following connections:

(1)  Connect the connector "GP-IB2" of this equipment and the connector "GP-IB" of the AQ4320 using the
GP-IB cable.

(2) Connect the "EXT TRIG IN" terminal of this equipment and the "SMPL TRIG OUT" terminal of the
AQ4320 using a coaxial cable.

(3) Connect the "TLS SYNC OUT" terminal of this equipment and the "OSA SYNC IN" terminal of the
AQ4320 using a coaxial cable.

5.6.3 Operation

(1)  Pressing the <MORE 1/3> key and <TLS ADRS> key of the [SYSTEM] switch, set the GP-IB address of
the AQ4320 using the rotary knob, step keys or numeric keys.
Meanwhile, the GP-IB address of the AQ4320 is being set to "24" when shipped out from the factory.
Also, pressing the <MORE 3/3> key and <GP-IB2 ADRS> key of the [SYSTEM] switch, make due
setting not to let the address of the GP-IB2 port and the address of the AQ4320 duplicated.
also, make sure the <SYSTEM CONTROLLER> key of the same soft key menu is in reversed indication.

(2)  Press the <MORE 2/2> <TLS SYNC SWEEP> keys of the soft key menu of the [SET UP] switch to

reverse their indications.

(3) Execute sweeping of this equipment using the [SWEEP] <REPEAT>, <SINGLE> or <SEGMENT
MEASURE> key and sweeping of the wavelength of the AQ4320 is also carried out interlocking with the

sweeping of this equipment.

(4) Press the <TLS SYNC SWEEP> key once again to cancel the reversed indication and the synchronized
sweeping function with the AQ4320 becomes in valid.
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5.6.4 Precautions

)

(@)

3

“

&)

When making measurements of optical devices, first, execute sweeping under the status where the AQ4320
and this equipment are being connected directly by means of short fibers to use the obtained optical
spectrum as the reference value. Then, execute sweeping with the specimen device being connected
between the AQ4320 and this equipment and deem the acquired optical spectrum as the measured value.
After that, by finding out the ratio between the two optical spectra using the trace to trace computing
function, the wavelength-loss/transmission-factor can be measured accurately. Refer to Section 8.2.3 and

Section 8.2.4 regarding how to use the trace to trace computing function.

When performing synchronized sweeping of the wavelength, the difference between the wavelength of this
equipment and that of the AQ4320 must be fully smaller than a half of the resolution setting of this
equipment. To satisfy this requirement, set the resolution of this equipment to 2.0nm.

The resolution of actual measurements is being determined by the wavelength step (the quotient of
dividing the "sweep width" by the "number of sample - 1") at the time of performing the measurement and,
since the resolution setting for this equipment is merely to determine how far to suppress the noise light
coming out from the wavelength tunable laser source, setting a wider resolution will not influence the

actual measurement resolution.

Preset the output power and line width of the AQ4320 in advance.

When the sweeping range exceeds the wavelength setting range of the AQ4320, "WARNING" appears
while sweeping is being performed. When this warning is issued, adjust the center wavelength and span

setting for this equipment.

Synchronized sweeping is not workable under the pulse light measurement mode, while "AUTO"

measurement is being performed and while "LONG TERM" measurement is being made.
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5.7 Video Output Specifications

On the rear panel of this equipment, there is a video output terminal from which the same video signals as LCD
display are output.

Horizontal scanning frequency : 31.469 kHz

Vertical scanning frequency : 59.94 Hz

Connector :  D-sub 15-pin connector

Table 5-2  Video Output Pin Connections (VGA compatible)

Pin No. Signal name Remarks
1 RED Video signal (red)
2 GREEN Video signal (green)
3 BLUE Video signal (blue)
4 N.C Unused
5 GND Ground
6 GND Ground
7 GND Ground
8 GND Ground
9 N.C Unused
10 GND Ground
11 GND Ground
12 N.C Unused
13 HSYNC Horizontal synchronizing signal
14 VSYNC Vertical synchronizing signal
15 N.C Unused

5-197



5.8 Nonvolatile Data Initialize Function

This equipment stores wave data, measuring conditions, soft key select status (display status of keys displayed in
reverse video or keys that is reversed by pressing), etc. in memory.

When the power supply is turned off after use, the above status is held.

Besides, 32 data memories for measured waveform storage and 20 programs are held in nonvolatile memory.

By the following operations, the above nonvolatile data can be initialized.

Also, Table 5-5 shows the type of nonvolatile data and the initial value of each data.
(1)  Turn on the power supply pressing the [CENTER] switch.

(2) The BOOT function (data initialize, software update) is started and the following menu is displayed.

PARAM &
DATA CLR
PARAM
CLEAR
SOFT
UPDATE
Fkhkhkhkkkk PE IAL MEN *khkhkhkkkk
SPEC v TEST MODE
1. PARAMETER & DATA MEMORY CLEAR
2. PARAMETER CLEAR
3. SOFTWARE UPDATE
4. TEST MODE
CANCEL

When turning on the power supply pressing [CENTER}

(3) Press the soft key 1 or 2 depending on the contents to be initialized.

(4) The contents of each key are as follows.
. <PARAM & DATA CLR> key
All of parameters, waveform memory and programs are initialized and the equipment is started in
the same status as where it was delivered.
(The nonvolatile data shown in Table 5-5 is all initialized.)

. <PARAM CLEAR> key
Only parameters are initialized and this equipment is started with the normal screen.
The nonvolatile data is initialized excluding the functions marked with asterisks (*) shown in Table
5-5.
CAUTION

The "LONG TERM" measurement data will be deleted when the power supply is turned off.
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. <CANCEL> key
This equipment is started with the normal screen without doing anything.

The <SOFT UPDATE> key is used for software version-up and the <4. TEST MODE> key is used
for adjustment at plant. They must not be operated by the user.

When the key is pressed, the equipment is started with the normal screen by pressing the <EXIT>
key at <SOFT UPDATE>.

At <TEST MODE>, the screen displayed by turning on the power supply pressing the [CENTER]
switch is displayed again by pressing the <CANCEL> key.

5.9 Wavelength Calibrate Function

This equipment is provided a wavelength absolute value calibrate function using the reference light source
including gas laser. For details, refer to 5.1.16 [SYSTEM] switch, <WL CAL>.

5.10 Setting Clock

This equipment is provided with a clock backed up by battery to display year-month-day and time in the upper
right part of the screen. This clock is used as a time stamp for outputting date and time at printer/plotter output
and recording data in floppy disk.

For how to set the clock, refer to 5.1.16 [SYSTEM] switch, <SET CLOCK>.

5.11 WARNING Display Function

When a fault due to a misoperation occurs or when the select status of other keys are forcibly changed after the
select status of a soft key is changed, this equipment displays a WARNING message.

There are two types of message, namely, short message displayed with a number in the window appearing in the
middle of the screen, and long message displayed by pressing the [HELP] switch. If the <WARNING> key is
selected by the soft key <BUZZER> of the [SYSTEM] switch beforehand, the buzzer sounds to attract attention
concurrently with a message display.

Table 5-6 shows warning numbers, short messages and causes of occurrence.
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Table 5-3

Initial Value of Nonvolatile Data (1/8)

Item Function Initial state
[SWEEP] <SEG POINT> 1
<SWEEP MKR L1-L2> OFF
<SWP INTVL> MINIMUM
[CENTER] <CENTER> 1250.00 nm
<CENTER THz> 285.517 THz
<START WL> 750.00 nm
<START THz> 171.310 THz
<STOP WL> 1750.00 nm
<STOP THz> 399.723 THz
<AUTO CENTER> OFF
[SPAN] <SPAN> 1000.0 nm
<SPAN THz> 228.41 THz
<START WL> 750.00 nm
<START THz> 171.310 THz
<STOP WL> 1750.00 nm
<STOP THz> 399.723 THz
<0 nm SWEEP TIME> 0s
<HORZN SCL nm THz> nm
[LEVEL] <REF LEVEL> —10dBm
<LOG SCALE> ON, 5.0 dB/D
<LIN SCALE> OFF
<BASE LVL> 0mvVv
<AUTO REF LEVEL> OFF
<dBm dBm/nm> Dbm
<dBm dBm/THz>
<SUB LOG> ON, 5.0 dB/D
<SUB LIN> OFF, 0.125/F
<SUB SCALE> OFF, 5.0 dB/km
<SUB SCALE> OFF, 10.0%/D
<OFST LVL> 0.0dB
<OFST LVL> 0.0 dB/km
<SCALE MIN> 0
<SCALE MIN> 0%
<LENGTH> 1.000 km
<AUTO SUB SCALE> OFF
[SETUP] <RESOLN> 2.0 nm
<SENS> NORM RANG HOLD
<AVERAGE TIME> 1
<SAMPLING AUTO> ON
<SAMPLING PT> 1001
<CW LIGHT MEASURE> ON
<PLS LIGHT MEASURE> OFF
<LPF MODE> OFF
<PEAK HOLD> ON, 10 ms
<EXT TRG MODE> OFF
<RESOLN CORRECT> OFF
<TLS SYNC SWEEP> OFF
<MEAS WL AIR VAC> VAL
[MARKER] <SET MARKER 1, 2> None
<SET MKR>
<LINE MARKER 1> None
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Table 5-3 Initial Value of Nonvolatile Data (2/8)
Item Function Initial state
[MARKER] <LINE MARKER 2> None
<LINE MARKER 3> None
<LINE MARKER 4> None
<SEARCH L1-L2> OFF
<MULTI-MKR DISPLAY> ON
<OFFSET SPACING> OFFSET
<LVL DIGIT> 2
<MARKER AUTO UPDATE> OFF
<MKR UNIT> nm
[PEAK SEARCH] <PEAK SEARCH> ON
<BOTTOM SEARCH> OFF
<SET MARKER 1, 2> None
<SET MKA> None
<AUTO SEARCH> OFF
<MODE DIEF> 3.00dB
[ANALYSIS] <SPEC WD ENVELOPE> ON
<ENV TH1> 3.0dB
<ENV TH2> 13.0dB
<ENV K> 1.00
<SPEC WD THRESH> OFF
<THRESH TH> 3.0dB
<THRESH K> 1.00
<MODE FIT> OFF
<SPEC WD RMS> OFF
<RMS TH> 20.0dB
<RMSK> 2.00
<SPEC WD PEAK RMS> OFF
<PK RMS TH> 20.0dB
<PK RMS K> 2.00
<NOTCH> OFF
<NOTCH TH> 3.00dB
<PEAK /BOTTOM> PEAK
<ANALYSIS1 PMD> OFF
<ANALYSIS1 SMSR> OFF
<SMSR MODE> 1
<SMSR MASK> +0.00 nm
<ANALYSIS1 POWER> OFF
<PWR OFST> 0.00 Db
<ANALYSIS1 FP-LD> —
SPEC WIDTH "ALGO" = PK RMS
"TH" =20.00 dB
"K"=2.00
"MODE DIFF" = 3.00 dB
MEAN WL "ALGO" = PK RMS
"TH" =20.00 dB
"K"=2.00
"MODE DIFF" = 3.00 dB
TOTAL POWER "ALGO" = POWER
"OFST LEVEL" =0.00 dB
MODE NO. "ALGO" = PK RMS

"TH" = 20.00 dB
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Table 5-3

Initial Value of Nonvolatile Data (3/8)

Item

Function

Initial state

[ANALYSIS]

<ANALYSIS1 DFB-LD>
- X dBWIDTH

SMSR

<ANALYSIS1 LED>
SPEC WIDTH

MEAN WL

TOTAL POWER

<PMD>
<PMD TH>
<ANALYSIS2 EDFA NF>
<OFST (IN)>
<OFST (OUT)>
<PLUS MSK>
<MINUS MSK>
<CVFT TYPE>
<CVFT THR>
<ANALYSIS2 WDM>
<OFFSET SPACING>
<REF CHNEL HIGHEST>
<REF CHNEL NO.>
<DISPLAY ********>
<ITU-T TBL REF TBL>
<CH DETECTY AUTO>
<CH DETECT PRESET>
<MAX NUM>
<THRESH>
<MODE DIFF>
<NOISE POI CTR FIX>
<NOISE POI>
<NOISE BW>
<LVL PRESET>
<SNR PRESET>
<DISP MASK>
<DUAL TRACE>
<OUTPUT SLOPE>

"K"=2.00

"MODE DIFF" = 3.00 dB
"ALGO" = THRESH
"TH" =20.00 dB

"K" =1.00

"MODE FIT" = OFF
"MODE DIFF" = 3.00 dB
"ALGO" =SMSR1
"MODE DIFF" = 3.00 dB
"SMSR MASK" =+ 0.00 nm
"ALGO" = THRESH
"TH" =3.00 dB
"K"=1.00

"MODE FIT" = OFF
"MODE DIFF" = 3.00 dB
"ALGO" = RMS

"TH" =20.00 dB
"K"=2.00

"ALGO" = POWER
"OFST LEVEL" =0.00 dB
OFF

10.00Db

0.00 dB

0.00 dB

1.00 nm

1.00 nm

GAUSSIAN

3.00dB

OFF

OFFSET

ON

OFF 1

ABSOLUTE

<ITU-T TBL>

ON

OFF

20

20.00dB

3.00dB

FIX

0.40 nm

1.00 nm

—30.00 dBm

20.00dB

OFF

OFF

OFF
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Table 5-3 Initial Value of Nonvolatile Data (4/8)

Item

Function

Initial state

[ANALYSIS]

<ANALYSIS2 WDM-NF>
<ASE POINT>
<OFST(IN)>
<OFST(OUT)>
<ANALYSIS2 FIL-PK>
<PEAK LVL>
<PEAL WL>

<MEAN WL>

<SPEC WD>

<CRS TALK>

<RIPPLE WD>

OFF

+0.40nm

0.00dB

0.00dB

OFF

"SW"="ON"
"ALGO"="PEAK LVL"
"SW"="ON"
"ALGO"="PK WL"
"SW"="ON"
"ALGO"="THRESH"
"TH"=3.00dB
"K"=1.00
"MODEFIT"="OFF"
"MODE DIFF"=3.00dB
"CH SPACE"="-"
"SEARCH AREA"="-"
"SW"="ON"
"ALGO"="HRESH"
"TH"=3.00dB
"K"=1.00

"MODE FIT"="OFF"
"MODE DIFF"=3.00dB
"CH SPACE"="-"
"SEARCH AREA"="-"
"SW"="ON"
"ALGO"="HRESH"
"TH"=3.00dB
"K"=1.00

"MODE FIT"="OFF"
"MODE DIFF"=3.00dB
"CH SPACE"="%0.40nm"
"SEARCH AREA"="-"
"SW"="ON"
"ALGO"="HRESH"
"TH"=3.00dB

nrn

"MODE FIT"="-"
"MODE DIFF"=0.50dB
"CH SPACE"="-"
"SEARCH AREA"="-"
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Table 5-3 Initial Value of Nonvolatile Data (5/8)

Item

Function

Initial state

[ANALYSIS]

<ANALYSIS2 FIL-BTM>
<BTM LVL>

<BTM WL>

<MEAN WL>

<NOTCH WD>

<CRS TALK>

<SPECWD THR>
<ENVELOPE>
<THRESH>
<RMS>
<PEAK RMS>
<NOTCH>
<AUTO ANALYSIS>

OFF
"SW"="ON"
"ALGO"="BTM LVL"
"SW"="ON"
"ALGO"="BTM WL"
"SW"="ON"
"ALGO"="BOTTOM"
"TH"=3.00dB
"MODE DIFF"=3.00dB
"CH SPACE"="-"
"SEARCH AREA"="-"
"SW"="ON"
"ALGO"="BOTTOM"
"TH"=3.00dB
"MODE DIFF"=3.00dB
"CH SPACE"="-"
"SEARCH AREA"="-"
"SW"="ON"
"ALGO"="BOTTOM"
"TH"=3.00dB
"MODE DIFF"=3.00dB
"CH SPACE"=7%0.40nm
"SEARCH AREA"="-"

3.00dB

3.00 Db

20.00 dB

20.00 Db

3.00 Db
OFF
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Table 5-3

Initial Value of Nonvolatile Data (6/8)

Item Function Initial state
[TRACE] <WRITE A> ON
<FIX A> OFF
<MAX HOLD A> OFF
<ROLL AVG A> OFF, 5
<DISPLAY A BLANK A> DISPLAY A
<ACTIVE TRACE ABC> A
<WRITE B> OFF
<FIX B> ON
<MIN HOLD B> OFF
<ROLL AVG B> PFF, 5
<DISPLAY B BLANK B> BLANK B
<WRITE C> OFF
<FIX C> ON
<CALCULATE C> OFF
<A-B - C> ON
<B-A - C> OFF
<A-B (LIN) - C> OFF
<B-A(LIN) - C> OFF
<A+B (LIN) - C> OFF
<EFFECTC> OFF
<NORMALIZE C> ON
<CURVE FIT C> OFF
<CURVE FIT PK C> OFF
<DISPLAY C BLANK C> BLANK C
*TRACE A, B,C None
(Waveform display)
[DISPLAY] <NORMAL DISPLAY> ON
<SPLIT DISPLAY> OFF
<TRACE A UP LOW> UP
<TRACE B UP LOW> UP
<TRACE C UP LOW> LOW
<UPPER HOLD> OFF
<LOWER HOLD> OFF
<3D DISPLAY> OFF
<ANGLE> — 50 deg
<Z-SCALE> 16
<MEMORY 1st 2nd> 1
<NOISE MSK> OFF
<MASK LINE VERT HRZN> VERT
[MEMORY] <SAVE> —
<SAVE A -~ MEM> ON
<SAVE B - MEM> OFF
<SAVE C - MEM> OFF
<LBL LIST CONDTN> LBL
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Table 5-3

Initial Value of Nonvolatile Data (7/8)

Item Function Initial state
[MEMORY] <RECALL> —
<RECALL MEM - A> ON
<RECALL MEM - B> OFF
<RECALL MEM - C> OFF
<LBL LIST CONDTN> LBL
<MEMORY LIST> —
<LBL LIST CONDTN> LBL
*MEMORY NO. 0to 31 None
[FLOPPY] <WRITE> —
<TRACE RD/WRT> ON
<ABC - FD> ON, A
<MEMORY -, FD> OFF
<3D - FD 1st 2nd> OFF (, 1st)
<BIN TXT> BIN
<DATA RD/WRT> OFF
<DATA & TIME> ON
<LABEL> ON
<DATA AREA> ON
<CONDITION> ON
<ADD WRITE OVERWRITE> | ADD WRITE
<GRAPH RD/WRT> OFF
<B & W> ON
<PRESET COLOR> OFF
<SCREEN COLOR> OFF
<BMP TIFF> BMP
<READ> —
<TRACE RD/WRT> ON
<FD - ABC> ON, A
<FD - MEMORY> OFF
<FC - 3D 1st 2nd> OFF (,1st)
[PROGRAM] <PROGRAM EDIT> —
<EDIT> —
<PROGRAM LINE> ON
<COMMAND SELECT> OFF
<PARAMETER EDIT> OFF
<EXECL (**)> 01
<EXEC2 (**)> 02
<EXEC3 (**)> 03
<EXEC4 (**)> 04
<EXEC5 (**)> 05
<EXECS6 (**)> 06
*PROGRAM NO.1 to 20 None
[SYSTEM] <SET CLOCK> —
<YR-MO-DY> ON
<MO-DY-YR> OFF
<DY-MO-YR> OFF
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Table 5-3

Initial Value of Nonvolatile Data (8/8)

Item Function Initial state
[SYSTEM] <SET COLOR> —
<DEFAULT COLOR> ON, 1
<MANUAL COLOR> OFF
<CHAR1 CHAR2> ON, CHAR1
<SOFTKEY1SOFTKEY2> | OFF (, SOFTKEY1)
<WINDOW> OFF
<MARKER SETTING> OFF
<SCALE BASE> OFF
<TRACE AB C> OFF (,A)
<SELECT R G B> R
<MY ADRS> 1
<TLS ADRS> 24
<BUILT-IN SOURCE> ON
<EXTERNAL SOURCE> OFF
<CALIB WL> 632.816 nm
<WL SHIFT> 0.000 nm
<LEVEL SHIFT> 0.00 dB
<AUTO OFFSET> ON
<BUZZER> —
<CLICK> ON
<WARNING> ON
<GP-1B2 ADR> 2
<SYSTEM CONTROLER> ON
<UNCAL WARNING> ON
<ACTUAL RES DISP> OFF
<LOG LIMIT> +210dB
[ADVANCE] <LONG TERM SWEEP> —
<LONG TERM STA STP> STP
<INTER VAL> 1.0 min
<RPT TIMES> 11
<WL LIMIT> 0.20 nm
<UP LIIMT> —10.00 dBm
<LOW LIMIT> —30.00 dBm
<SNR LIMIT> 10.00 dBm
<LONG TERM DISPLAY> _
<CH SELECT> 1
<ABSOLVTE RELATIVE> ABSOLUTE
<Y SCALE AUTO> ON
<Y SCALE MANUAL> OFF
<CURSOR CH TIME> CH
<POWER METER> _
<AREA> FULL
<RELATIVE> OFF
<dBm W> dBm
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When the <PARAM CLEAR> key of the SPECIAL MENU is pressed, the functions marked with
asterisk (*) are not initialized.
(When the <PARAM & DATA CLR> key is pressed, however, all functions are initialized.)
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Table 5-4 WARNING message List (1/3)

No. Message Cause of occurrence

1 |Unsuitable Resolution Because resolution setting is improper for the span and the number of samples, there is a possibility that data
may not be collected perfectly.

2 |Unsuitable Level Scale In the range fixed mode (SENS: NORMAL RANGE HOLD) or pulse light measuring mode, the level scale was
set over 5 dB/D. In the range fixed mode and pulse light measuring mode, if the level scale is set over 5 dB/D,
the data in the upper and lower parts of the screen cannot be displayed correctly.

3 |Unsuitable Ref Level In setting the waveform peak level to the reference level, it was set to the nearest value in the reference level
setting range because the peak level value was out of the reference level setting range.

4 |Unsuitable Maker value In setting the marker value to the mean wavelength or reference level, it was set to the nearest value in the setting
range because the marker value was out of the setting range.

5 [<AUTO ANALYSI S> of f The selected status of <AUTO ANALYSIS> was cleared.

6 [<AUTO PEAK SRCH> of f The selected status of <AUTO PEAK SEARCH> was cleared.

7 [Trace A&B resoln m smatch The trace A resolution is different from the trace B resolution in setting.

8 <HOLD> of f Because trace assignment for split screen was changed, HOLD was cleared.

9 Trace * state changed Because the trace in HOLD status was changed from FIX to another, HOLD was cleared.

10 |Repeat tines changed The number of times of making measurement has been changed since the data capacity becomes too large while
using the "LONG TERM" measurement function.

50 |TLS does not respond The wavelength variable light source does not respond.

51 |TLS is not connected The wavelength variable light source is not connected.

52 |Unsuitable TLS node The wavelength variable light source is set incorrectly.

53 [Unsuitabl e wavel ength range The wavelength range exceeds the settable range of the wavelength variable light source.
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Table 5-4 WARNING message List (2/3)

No. Message Cause of occurrence

100 |Auto sweepi ng now During the AUTO sweep execution, an invalid key was pressed.

101 (Al traces is in FlXed state [Because all of trace A, B and C are set to FIX, waveform rewrite processing is impossible.

102 |Sweep stopped Because all of trace A, B and C are set to FIX during a sweep, the sweep was stopped.

103 |No data in active trace When there was no data in active trace the setting of moving marker, peak search or the analysis function was
executed.

104 |Trace A & B m smatch Because there is a difference in condition setting between trace A and B, subtraction display is impossible.

106 |Unsuitable recall condition At 3-dimensional display, because there is a difference in mean wavelength, span or waveform type in the
memory, it cannot redisplayed.

107 [Unsuitabl e menory nunber In the memory SAVE or RECALL mode, a number other than 0 to 31 was specified. Or the memory saving no
waveform was recalled.

108 |Marker setting out of range When both line marker 1 and 2 are set out of the measuring range, the marker-to-marker analysis was executed.

109 [Auto sweep failed After an AUTO sweep was started, it was stopped because the optimum conditions could not be found.

120 [Di sk not inserted No floppy disk is inserted into the drive.

121 |Disk not initialized The floppy disk is not initialized. Or the format that cannot be used in this equipment is initialized.

122 [Disk is wite protected The floppy disk is set to write inhibit.

123 |File not found The selected file could not be found, file read cannot be performed. Or no file on disk.

125 |Illegal file nane The file name is illegal.

128 |File is wite protected The file is in the read-only attribute and data cannot be rewritten or deleted.

129 |Disk full The disk capacity is insufficient to create a file.

130 [Directory full The directory area is full and a file cannot be created.

131 |No data No data to save exist.
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Table 5-4 WARNING message List (3/3)

No. Message Cause of occurrence
132 |File is not a trace file The file is not a trace file and data cannot be read out.
133 |File is not a programfile The file is not a program file and data cannot be read out.
134 |File is not a data file The file is not a data file and data cannot be read out.
135 [File is not a setting file The file is not a setting file and data cannot be read out.
140 [No paste possible In editing a program, empty lines are insufficient, so that paste processing cannot be executed.
141 [No merge possible In editing a program, because the merge result exceeds the maximum number of lines and merge processing
cannot be executed.
142 W calibration failed In calibrating waveforms, the light source level is insufficient. Or the wavelength deviation exceeds the
calibration range, calibrate processing cannot be executed.
160 ([Printer paper enpty Printer record paper is used up.
161 |Printer head up Because the printer head-up lever is UP, printing is impossible.
163 |GP-IB error The plotter address is incorrect. Or an GP-1B error occurred.
200 |[Fan motor stopped! The fan motor stopped.
201 |Monochromater error! The grating operation in the monochromater is abnormal.
202 |Monochromater error! An error occurred in a place other than the grating in the monochromater.
203 |Auto offset error! The AUTO OFFSET operation of the AMP is abnormal.
204 |Measure sequence error! In the sweep status, because the measurement sequence went out of order, the sweep stopped.
1) Numbers are classified according to below 49, 50 to 100, 200 to 299 and 300 to 399 as follows.
1t049............. After the function is executed, a message is output.
50t0199......... The reason when the function cannot be executed is output.
200 t0 299........ The message warns a hardware fault.
300t0 399....... Error upon execution of a program function (Refer to Chapter 6 Program Functions.)
2) The above numbers can be read as talk data for the GP-1B talker command "WARN?".
3) Warning priority:  Among the above warnings, 200 to 299 (hardware errors) have top priority.

If these occur concurrently with another cause, their processing is executed with priorirty.




Chapter 6 PROGRAM FUNCTION

This chapter described program functions.

6.1
6.2

6.3
6.4
6.5

6.6

6.7
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6.1 Outline

The program function means that measuring conditions, measuring procedures and other data are registered and
executed. There are 200 steps per program and 20 programs can be created.

Created programs are stored in nonvolatile memory and also can be stored in the built-in floppy disk.

By using this function, automatic measurement can be performed without any external computer.

This function permits control the external unit connected to the connector [GP-IB 2], so that it can be used for

various applications.



6.2 Program Input

When the <PROGRAM EDIT> key is pressed, the screen shown in Fig. 6-1 is displayed.
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Fig. 6-1 Screen Displayed by Pressing <PROGRAM EDIT> key

In the No. column, program Nos. 01 to 20 are displayed.
In the US column, "*" is displayed when the corresponding program No. is already registered.
In the program name display area, program names are displayed.



6.2.1 Program name input and change

To a program, a comment of up to 50 characters can be attached as its program name.

On the screen shown in Fig. 6-1, enter a program name and select a program name to be changed by moving the
display in reverse video in the No. column up and down by using the rotary knob or step keys.

After number selection, press the <PROGRAM NAME> key. Then, the window character selection and
program name input area appear as shown in the following figure, and the same contents as the program name

display area are displayed in the program name input area.
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Program Name Input Screen

In the same way as label input, enter and change the program name in the program name input area.  After that,

when the <DONE> key is pressed, the program name is registered and the window disappears.

NOTE

1) Program names can be entered even before program registration.

2) Before executing a program registered by GP-IB, specify its program No., and it is
executed.

3) When a program name is entered in the programs which have been registered in
<EXEC1(**)> to <EXEC6(**)> keys (the software keys which are displayed when
the [PROGRAM)] switch is pressed), the program name (up to 9 characters) is also
displayed on these software keys. However, if the registered program has no list
(that is, if an asterisk (*) is not shown in the US area), the program name is not
displayed even when it is entered.




6.2.2 Program input and change

On the screen shown in Fig. 6-1, move the display in reverse video in the No. column to the program No. to be

entered or changed, and then press the <EDIT>key. Then, the program input screen shown in Fig. 6-2 is

displayed.
Program name display
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Fig. 6-2 Program Input Screen
. In the program area, the contents of the registered program are displayed together with line numbers.

When the <PROGRAM LINE> key is selected, a display in reverse video appears in a line number in the
program area. Select a line number for input or change by the rotary knob, step keys or ten key pad and

edit the contents to be registered into the program area.

. At the right of the screen, when the <COMMAND SELECT> key is selected, a command list is displayed.
When the <SPECIAL COMMAND?> key is pressed, a special command list is displayed.

. By pressing the <SRETURN> key, the screen shown in Fig. 6-1 is displayed again.

The commands to be registered in the program area are classified into ones that execute the same functions as
panel switches (including soft keys), and other special commands.

The special commands are program control commands such as jump command and condition decide command,
external unit control commands, and printer character output commands.

In the following, the command input procedure for each command is described.



(1) Registering the panel switch function

1) On the program input screen, move the display in reverse video in the program area to a line number

to be input or changed.

2)  When a panel switch is pressed, the command list corresponding to the switch at the right of the
screen and one of commands is displayed in reverse video.
At this time, if the <COMMAND SELECT> key is selected beforehand, select a command to be
registered by the rotary knob or step keys and press the <ENTER> key.

Then, the selected command is displayed in the program area.
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When the selected command is provided with a parameter, the current value or the initial value

determined for each command is displayed and the parameter section is displayed in reverse video.
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3)  When the command is provided with parameters and they must be changed, change them by the
rotary knob, step keys or ten-key pad.
When the label command or floppy disk command requiring a character input is selected, the
window for character selection and the label input area are displayed.
At that time, enter characters in the same way as label input.

By pressing the <DONE> key, the characters are entered in the parameter section.
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4)  After registering the command in the program area (after registering parameters when they are

provided), the line No. displayed in reverse video moves to the next line.



2

Registering a special command

1) On the program input screen, move the display in reverse video in the program area to a line number

to be input or changed.

2)  When the <SPECIAL COMMAND?> key is pressed, a special command list is displayed at the right
of the screen and one of commands is displayed in reverse video.
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Select a special command to be registered by the rotary knob or step keys and press the <ENTER>
key. Then, the selected command is displayed in the program area.
When the command displayed in the program area is provided with parameters, the initial values

determined for each command and the parameter section are displayed in reverse video.

3)  When the command is provided with parameters and they must be changed, change the parameters
by the rotary knob, step keys or ten-key pad and press the <ENTER> key.
When the print command requiring a character input is selected, the window for character selection
is displayed. Enter characters in the same way as label input and press the <DONE> key. Then,

the characters are entered in the parameter section.

4)  After registering the special command in the program area (after registering parameters when the
program is provided with parameters), the line number displayed in reverse video moves to the next

line.



6.2.3 Registered command parameter section change

To change only the parameter section of a command registered in the program area, observe the following
procedure.
1)  Press the <PROGRAM LINE> key and move the display in reverse video to a command line
number to be changed by the rotary knob or step keys.

2)  When the <PARAMETER> key is pressed, if the command is provided with parameters, the
parameter section of the command displayed in the program area is displayed in reverse video and
change processing is enabled. (When parameters are not provided, the <PROGRAM LINE> key is
selected.)
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3)  Change the parameters in the same way as program input. After completion of the change, press
the <ENTER> key. Then, the command whose parameters have been changed is registered in the

program area.

6.2.4 Line insertion and deletion and program list print

To add or delete lines in the program area on the program input screen, press the <MODE 1/2> key to display
the soft key menu of 2/2.

(1) Line insertion
Move the line number displayed in reverse video in the program area to the position where a line is to be
inserted, by using the rotary knob or step keys, and press the <LINE INSERT> key.
Then, a blank line is inserted and the part subsequent to the line displayed in reverse video is shifted
backward by one line. However, when 200 lines are already filled with registered programs or when the

end line of the program reaches the line 200 during line insertion, no line can be inserted.



(2) Line deletion
Move the line number displayed in reverse video in the program area to a line to be deleted by the rotary
knob or step keys and press the <AREA CUT> key. Then, the line displayed in reverse video is deleted
and the subsequent program is shifted forward by one line.
If the <AREA SELECT> key is pressed when the delete line range is set by the <AREA CUT> key, all the
set range is deleted and the subsequent program is shifted to the first line of the set range.

(3) Line copy
Move the line number displayed in reverse video in the program area to a line to be copied by the rotary
knob or step keys and press the <AREA INSERT> key. Move it to a line to be inserted or overwritten
and press the <PASTE INSERT> key or <PASTE OVR WRITE> key. Then, when the <PASTE
INSERT> key is pressed, the contents to be copied are inserted and the program subsequent to the line
displayed in reverse video is shifted backward by one line.
To set a line range and insert or overwrite its contents, set the desired copy range by the <AREA
SELECT> key before pressing the <AREA COPY> key.

(4) Program list print
When the <LIST PRINT> key is pressed, the list containing the first line to the last line of the program in
the edit process is output to the printer.

wkkkk Program LlSt wkkkx
Program Name : TEST PROGRAM

001 FI=1295.00nm

002 F2=1305.00nm

003 CENTER WL 1300.00nm

004 SPAN  20.0nm

005 REFERENCE LEVEL -5.0dBm
006 RESOLUTION 0.1nm

007 AUERAGE TIMES 1

008 SENS NORMAL FANGE HOLD
009 SINGLE

010 PEAK SEARCH

011 IF F1<=LM <=F2 GOTO 14
012 LABEL 'No Good

013 GOTO 14

014 LABEL 'Good

015 PAUSE RETRY

016 GOTO 9

017 END

Example of Program List
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6.3 Program Copy

To copy the contents of the program with a certain number to another number, observe the following procedure.

(1)  On the screen displayed by pressing the <PROGRAM EDIT> key of the [PROGRAM] switch, move the
display in reverse video in the No. column by the rotary knob, step keys or ten key pad, select the program
number of copy source, and press the <COPY> key.

The selected number is displayed in the OO section displaying "COPY OO - [in the upper part of
the screen.

The screen changes as follows.
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(2) Inthe same way as (1), select the program number of copy destination and press the <OVER WRITE
EXECUTE> key or <MERGE EXECUTE> key. Then, copy processing is executed.
The selected number is displayed in the xx section displaying "COPYOQO - [ in the upper part of
the screen.
The program name and the contents of program are copied from the number selected in (1) to the number
selected in (2).

(3) When any program is already registered in the number of copy destination, execute the following method.

a)  For overwriting
Press the <OVER WRITE EXECUTE> key.
The program name and the contents of program are overwritten from the number selected in (1) to

the number selected in (2).
b)  For adding behind a registered program

Press the <MERGE EXECUTE> key.

The contents of program of the number selected in (1) are added behind the number selected in (2).
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6.4 Program Deletion
The procedure for deleting a registered program is shown below.
(1)  On the screen displayed by pressing the <PROGRAM EDIT> key of the [PROGRAM] switch, move the

display in reverse video in the No. column to a program number to be deleted by the rotary knob, step

keys or ten key pad.

(2) When the <DELETE> key is pressed, the soft key menu for verification and a message are displayed.

Next, by pressing the <YES> key, the program of the selected number and the program name are deleted.
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6.5 Program Execution

To execute a registered program, select the program and press the <EXECUTE> key on the screen displayed by
pressing the <PROGRAM EXECUTE> key.

In the soft key menu displayed by pressing the [PROGRAM] switch, press any of the <EXECI1 (**) > to
<EXEC6 (**)> keys.

In this case, the program must be registered in the <EXEC1 (*¥*)> to <EXEC6 (**)> keys beforehand.

(**: Program No.)

6.5.1 Executable program selection

(1)  For executing a program by the <EXECUTE> key:
On the screen displayed by pressing the <PROGRAM EXECUTE> key, move the display in reverse video
in the No. column to a program to be executed by the rotary knob, step keys or ten key pad.
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Fig. 6-3 Screen Displayed by Pressing <PROGRAM EXECUTE> key

(2) For executing a program by the <EXEC1 (**)> to<EXEC6 (**)> keys
1)  To register a program to the <EXECI1 (**)> to <EXEC6 (**)> keys, move the display in reverse
video in the No. column to the program to be registered in the same way as (1) and press the
<EXEC KEY DEFINE> key.

The display in reverse video moves as shown in Fig. 6-4.
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Fig.6-4 Screen Displayed by pressing <EXEC KEY DEFINE> key

2) Select a soft key number (KEXEC1 (**)> to <EXEC6 (**) >) of registration destination
by the rotary
knob, step key or ten key pad and press the <ENTER> key.
With this operation, the program selected in 1) is registered into the soft key number
selected in 2).
The program name (up to 9 characters) is also displayed on the registered software key.
If any program is already registered in the number of registration destination, the
program number is
change

6.5.2 Program execution When the <EXECUTE> key is pressed,
the program displayed in reverse video in the No. column on
the screen displayed by the <PROGRAM EXECUTE> key is
executed.

When one of the <EXEC1 (**)> to <EXEC6 (**)> keys is pressed, the program registered in the corresponding
key is executed.

The program is executed in sequence starting from line 001 and terminated by the "END" command or a blank
line.

To stop program execution, press the auxiliary key <PROGRAM EXIT**> key.

Then, the program stops.  (**: Program No. in execution)
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6.5.3 Program pause

If the "PAUSE" command is used during program execution, this execution pauses.

At this time, a window appears and displays a message and the program name in the pause status.

To continue the execution, press the <CONTINUE> key, and the window disappears and the program is
restarted.

When a program is executed by GP-IB, the "PAUSE" command is ignored and the next processing is performed.

6.5.4 Program execute error

When an error occurs during program execution, a window appears and displays a number indicating the type of
the error and the execution is stopped.

Table 6-1 shows an error list.

NOTE

If a ERROR occurs during program execution, a window appears as usual and
displays a number indicating the type of the error and a message, and the program
execution is continued.

. Classification of error numbers

Error numbers are classified as follows.

300to 319......ccueeeee. Error occurring upon execution of the setting that must not be operated manually
320t0 339 Special command error

340 t0 359.ccueeiinnene I/O error

360 t0 379.cceveerennee Floppy disk error

380 t0399....ceuennnnn Other error

The above numbers can be read out as talk data in response to the GP-IB talker command "WARN?".
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Table 6-1 Error Table for Program Execution (1/2)

No. Message Causes of occurrence

300 |Parameter out of range In a command whose parameter is set in a variable, the variable value is out of the range or undefined.

301 |Can't execute across node In the normal display status, a command related to 3-dimensional display was executed.

302 |Scale unit msmatch In the "LINE MRK3 or 4" command, there is a mismatch in parameter unit between active trace and Y
axis scale.

303 |No data in active trace Upon execution of the moving marker set command, peak search command or analysis command, no
data exists in active trace.

304 |Maker val ue out of range In the moving marker or line wavelength marker set command, the specified wavelength is out of the
sweep range.

305 |No data in trace A or B Upon execution of the "EDFA NF" command, no waveform data exists in trace A and B.

306 |Invalid data Upon execution of trace memory save or FD write processing, no data exists in trace.

307 |Unsuitable wite item Upon execution of "WRITE DATA", all the data items are set at OFF.

320 |Undefined variable A command including an undefined variable was executed.

321 |Variable unit msmatch In a command including two or more variables, there is a mismatch in unit among variables.

322 |Overfl ow At arithmetic operations, an overflow occurred.

323 |Undefined marker variable When no marker is displayed, a command including a marker value variable was executed.

324 |lnvalid marker variable Except immediately after execution of spectral width search or peak search, a command including the
corresponding variable was executed.

325 |Undefined |ine numnber The jump destination of the GOTO command is not 1 to 2000.

326 |F1 greater than F2 Upon execution of the "IFF1l <= @@@@@ < = F2" command, F1 > F2.
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Table 6-1 Error Table for Program Execution (2/2)

No. Message Causes of occurrence

340 |Printer paper enpty Printer record paper is used up.

341 |Printer head up Because the printer head-up lever is up, printing is impossible.

345 |Option does not respond The external unit does not respond.

346 |Option is not connected No external unit is connected.

347 |GPI B2 not systemcontroller System controller is set to external computer.(This equipment is not system controller.)
360 |Di sk full The disk capacity is insufficient to create a file.

361 |Di sk not inserted No floppy disk is inserted into the drive.

362 |Disk is wite protected The floppy disk is set to write inhibit.

363 |Disk not initialized The floppy disk is not initialized.  Or the format that cannot be used in this equipment is initialized.
365 |File not found The specified file is not found and data cannot be read out or no file is found on the disk.
366 |File is wite protected The file is in the read-only attribute and data cannot be rewritten or deleted.

367 [No data No data to save is found.

368 [File is not a trace file The file is not a trace file and data cannot be read out.

369 |Illegal file nane The file name is illegal and data cannot be saved.

380 |Undefined program The program was not registered at execution.

381 |Syntax error The command is incorrect.  (The contents of the program ware changed for some reason.)




6.6 Description of Commands

The commands used in a program are classified into commands that are entered from the panel switch and
special commands.
Table 6-2 shows a panel switch command list and Table 6-3 shows a special command list.

6.6.1 Description of variables

The variables usable in a program are described below.

Variable name Contents

I Enters a general purpose variable.

J Enters a general purpose variable.

K Enters a general purpose variable.
Performs serial polling and stores a received status byte and also used as a
general-purpose variable.

X Enters a general-purpose variable.

Y Enters a general-purpose variable.

Z Enters a general-purpose variable.

A$ Saves the data received by GP-1B 2 port.

FILE$ Enters the file name upon the last access to the floppy disk.

TIME$ Enters date and time (Example: 1994 Sep 08 20 : 45 : 37)

WM Enters the wavelength value of the moving marker.

w1 Enters the wavelength value of fixed marker 1.

W2 Enters the wavelength value of fixed marker 2.

W2-w1 Enters wavelength difference between fixed marker 2 and 1.

LM Enters the level value of the moving marker.

L1 Enters the level value of fixed marker 1.

L2 Enters the level value of fixed marker 2.

L2-L1 Enters the level difference between fixed marker 2 and 1.

SPWD Enters the spectral width upon execution of spectral width search.

PKWL Enters the peak (or bottom) wavelength value upon execution of peak (or
bottom) search or spectral width search.

PKLVL Enters the peak (or bottom) level value upon execution of peak (or bottom)
search or spectral width search.

MODN Enters the number of modes upon execution of spectral width search.




Variable name

Contents

SMSR Enters the side mode suppression ratio (level difference) upon execution of
SMSR measurement.

MKPWR Enters the power upon execution of marker-to-marker power measurement.

EDFNF Enters the NF value upon execution of EDFA NF measurement.

GAIN Enters GAIN value when EDFA NF measurement is executed.

ASELV Enters ASE LEVEL value when EDFA NF measurement is executed.

PWMTR Enters the power value upon execution of measurement using the power
meter function.

PMD Enters the PMD value of the PMD analysis.

N Enters the quadruple counter value.

F. Enters a variable for determining conditions.

F, Enters a variable for determining conditions.




6.6.2 Rule of four operations by variables

The rule of giving units after arithmetic operations is shown below.

(1) Unit * Nounit = Unit (10) dB + dB = dB

(2)  Unit / Nounit = Unit (11) dB - dB = dB

(3) Nounit + No unit = No unit (12 dBm + dB = dBm
(4) Nounit - No unit = No unit (13 dBm - dB = dBm
(5) Nounit * No unit = No unit (14) dBm - dBm = dB

(6) Nounit / No unit = No unit (15) #WwW + #HW = #W

(7) nm + nm = nm (16) #W - #W = #W

(8 nm - nm = nm a7 #w [ #W = Nounit
9 nm / nm = No unit

Units dBm/nm, W/nm, dB/km, and % are treated as dBm, W, dB and no unit, respectively during handling of
variables.

The above operations are performed with variable unit and each unit is given to operation results.

If any other combination of variables is used for calculation (that is, if the variables having different units are
operated), the calculation results have no unit.

The unit of variable "#W" is treated as follows:

1mw = 1
1w = 0.001
1nW = 0.000001
1pW = 0.000000001

6.6.3 Specifications of "@=VAL (A$)" command

(1) Ignore the character strings except the number ahead of a numeric value (beginning with sign or number)
in the character strings of the A$ command.

Convert the numbers before "," or the next character string or a delimiter.
(2)  When no numeric value exists in the character strings of the A$ command, substitute 0" for the variable

@.
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Table 6-2 Panel Switch Command List (1/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
SWEEP AUTO AUTO Auto sweep
REPEAT REPEAT Repeat sweep
SI NGLE SI NGLE Single sweep
STOP STOP Stop of sweep
SEGVENT MEASURE SEGVENT MEASURE Measurement of the specified number of points starting from the
wavelength position at a stop.
SEG PO NT **** SEGVENT POl NT **** Specifies the number of points to be measured by <SEGMENT
MEASURE>. 1 to0 20001 (1 step)
SWEEP MKR L1-L2 ### SWEEP MKR L1-L2 ### Selects ON or OFF for the marker-to-marker sweep function.
For ###, select ON or OFF by rotary knob.
SWP | NTVL *****gec SWP | NTVL *****gec Sets the interval time at repeat sweep.
MINIMUM, 1 to 99999 sec (1 step) [MINIMUM when "0" is set.]
CENTER CENTER WL **** **nm CENTER WL **** **nm Sets the mean wavelength.  600.00 to 1750.00 nm (0.01 step)

CENTER W. @aaan

CENTER FREQ *** . ***THz
CENTER FREQ @AGGD

START WL **** **nm

START FREQ ***, *THz
STOP WL **** **nm

STOP FREQ ***. *THz

PEAK - CENTER

CENTER W. @aaan

CENTER FREQ *** . ***THz
CENTER FREQ @aGGD

START WL **** **nm

START FREQ ***, *THz
STOP WL **** **nm

STOP FREQ ***. *THz

PEAK - CENTER

Sets the variable @@ @@ @ value to the center wavelength.
For @@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, and
PKW.L by rotary knob.

Sets the center frequency. 171.500 to 499.500 THz (0.001 step)

Sets the variable @@ @@ @ to the center frequency.
For @@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, and
PKW.L variables by rotary knob.

Sets the measurement start wavelength.
0.00 to 1750.00 nm (0.01 step)

Sets the measurement start frequency. 1.0 to 499.5 THz (0.1 step)
Sets the measurement end wavelength. 600.00 to 2350.00 nm (0.01 step)
Sets the measurement end frequency. 171.5 to 674.5 THz (0.1 step)

Sets the peak wavelength of the waveform on active trance to the mean
wavelength.
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Table 6-2 Panel Switch Command List (2/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

CENTER (cont.)

AUTO CENTER ###

AUTO CENTER ###

Select ON or OFF for the peak — enter function to be executed at the end
of each sweep.
For ###, select ON or OFF by rotary knob.

SPAN

SPAN WL **** *nm
SPAN W. @O8E0

SPAN FREQ *** . **THz
SPAN FREQ @@gad

START WL **** **nm

START FREQ *** . *THz
STOP WL **** **nm

STOP FREQ ***, *THz
AN - SPAN
Onm SVEEP TI ME **sec

X SCALE UNI' T WAVELEN
X SCALE UNI' T FREQ

SPAN WL **** *nm
SPAN W. @O8E0

SPAN FREQ *** . **THz
SPAN FREQ @@gad

START WL **** **nm

START FREQ *** . *THz
STOP WL **** **nm

STOP FREQ ***, *THz
AN - SPAN
Onm SVEEP TI ME **sec

X SCALE UNI' T WAVELENGTH
X SCALE UNI' T FREQUENCY

Sets the span. 0, 0.5 to 1200.0 nm (0.1 step)

Sets the variable @@ @@ @ value to the span.
For @@@@@, selectone of I, J, K, S, X, Y, Z, W2-W1 and SPWD
variables by rotary knob.

Sets the span. 0, 0.10 to 350.00 THz (0.01 step)

Sets the variable @@ @@ @ value to the span.
For@Q@@@@, select S, X, Y, Z, W2-W1 and SPWD variables by rotary
knob.

Sets the measurement start wavelength.
0.00 to 1750.00 nm (0.01 step)

Sets the measurement start frequency.1.0 to 499.5 THz (0.1 step)

Sets the measurement end wavelength.
600.00 to 2350.00 nm (0.01 step)

Sets the measurement end frequency. 171.5 to 674.5 THz (0.1 step)
Performs spectral width search and sets the result as span.

Sets the time for sweep at a span of 0 nm.
MINIMUM, 1 to 50 sec (1 step) [MINIMUM when "0" is set.]

Sets the unit of the vertical axis to the wavelength display.
Sets the unit of the vertical axis to the frequency display.
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Table 6-2 Panel Switch Command List (3/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

LEVEL

REF LEVEL ***, *dBm

REF LEVEL ***. *##

REF LEVEL @oooQ

LVL SCALE **.*dB/ D

LVL SCALE @aaad

BASE LEVEL *****

PEAK - REF LEVEL

AUTO REF LEVEL ###

LEVEL UNI T ######

SUB LOG **. *dB/ D

SUB SCL ***dB/ km

REFERENCE LEVEL
* k% . * dBm

REFERENCE LEVEL
* k% . * ##

REF LEVEL @oooQ

LEVEL SCALE **.*dB/ D

LEVEL SCALE @a@@e

BASE LEVEL *****

PEAK - REF LEVEL

AUTO REF LEVEL ###

LEVEL UNI T ######

SUB SCALE LOG **.*dB/ D

SUB SCALE ***dB/ km

Sets the reference level value in the LOG scale mode.
—90.0 to 20.0 dBm (0.1 step)

Sets reference level value in the linear scale.

1.00 pW to 100 mW (1.00 to 9.99 [pW, mW, uW, mW]: 0.01 step,
10.0 t0 99.9 (100) [pW, nW, pW, (mW)]: 0.1 step,

100 to 999 [pW, nW, uW]: 1 step)

## selects either one of pW, nW, uW or mW.

Sets the variable @@ @ @@ value to the reference level value.
For0@@@@, selectone of I, J, K, S, X, Y, Z, LM, L1, L2, PKLVL,
MKPWR, PWMTR and ASELYV variables by rotary knob.

Sets the level scale value. LINEAR, 0.1 to 10.0 dB/DIV (0.1 step)

[LINEAR when "0" is set.]

Sets the variable @@ @@ @ value to the level scale value.
For@@@@@, selectone of I, J, K, S, X, Y, Z, L2-L1, SMSR, and
EDFNF variables by rotary knob.

Sets the bottom value of linear scale.
0 to REF level (scale top value) x 0.9
The unit which has been set at REF level is used.

Sets the peak level of the waveform on active trace to the reference level.

Selects ON or OFF for the peak — center function to be executed at the
end of each sweep. For ###, select ON or OFF by rotary knob.

Sets the unit of level scale.
dBm or dB/nm

Sets the subscale value in the LOG scale mode.
0.1to 10 dB/DIV (0.1 step)

Sets the subscale value in the dB/km scale mode.
0.1 to 10.0 dB/km/D (at 0.1 step)
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Table 6-2 Panel Switch Command List (4/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
LEVEL (cont.) SUB LIN **.*/D SUB SCALE LIN **.*/D Sets the subscale value in the LIN scale mode.
0.005 to 1.250 (0.005 step)
SUB SCL ****% D SUB SCALE ****04 D Sets the subscale value in the % scale mode.
0.5 to 125.0%/D (at 0.1 step)
OFST LVL *** *dB OFFSET LEVEL ***. *dB Sets the subscale offset value in the LOG scale mode.
—99.9 t0 99.9 dB (0.1 step)
OFST LVL ****dB/ km OFFSET LEVEL ****dB/ km |Sets an offset of subscale in the dB/km scale mode.
—99.9 t0 99.9 dB/km (at 0.1 step)
SCALE M N **** SUB SCALE M NI MUM ** ** Sets the bottom value of subscale in linear scale mode.
0to 1.25 (at 0.01 step)
SCALE M N ****0g SUB SCALE M NI MUM **** 04 |Sets the bottom value of subscale in % scale mode.
0 to 100 (at 1 step)
LENGTH **. *** km LENGTH **. *** km Sets an optical fiber length.
0.001 to 99.999 km (at 0.001 step)
AUTO SUB SCALE ### AUTO SUB SCALE ### Selects ON or OFF for the auto subscale function to be executed at the
end of each sweep.
For ###, select ON or OFF by rotary knob.
SETUP RESOLN WL ** . *nm RESOLUTI ON WL **_ *nm Sets the resolution.  0.01 to 2 nm (1-2-5 steps)

RESOLN W. @GEED

RESOLN FREQ *** GHz
RESOLN FREQ @@@GE0

SENS NORM RANG HOLD
SENS NORM RANG AUTO
SENS M D

RESOLUTI ON W. @agae

RESOLUTI ON FREQ *** GHz
RESOLUTI ON FREQ @@@an

SENS NORVAL RANGE HOLD
SENS NORVAL RANGE AUTO
SENS M D

Sets the variable @@ @ @@ value to the resolution.
For@@@@@, selectone of I, J, K, S, X, Y, Z, W2-W1 and SPWD
variables by rotary knob.

Sets the resolution. 2, 4, 10, 20, 40, 100, 200, 400 GHz

Sets the variable @@ @ @@ value to the resolution.
For@@@@@, selectone of I, J, K, S, X, Y, Z, W2-W1, and SPWD
variables by rotary knob.

Sets the measuring sensitivity to the normal fixed range mode.
Sets the measuring sensitivity to the normal auto range mode.
Sets the measuring sensitivity to the medium-sensitivity mode.
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Table 6-2 Panel Switch Command List (5/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

SETUP (cont.)

SENS HGH 1

SENS HI GH 2

SENS H GH 3
AVERAGE TI MES ****
AVERAGE TI MES @

SAVPLI NG PT ****
SAVPLI NG PT @

CW LI GHT MEASURE
PLS MEAS LPF

PLS MEAS PK HOLD ****

PLS MEAS EXT TRG

TLS SYNC SVEEP ###

SENS HGH 1

SENS H GH 2

SENS H GH 3
AVERAGE TI MES ****
AVERAGE TI MES @

SAMPLI NG POl NT ****
SAMPLI NG PO NT @

CW LI GHT MEASURE

PULSE LI GHT MEASURE
LPF MODE

PULSE LI GHT MEASURE
PEAK HOLD MODE ****

PULSE LI GHT MEASURE
EXT TRG MCDE

TLS SYNC SVEEP ###

Sets the measuring sensitivity to the high-sensitivity mode 1.
Sets the measuring sensitivity to the high-sensitivity mode 2.
Sets the measuring sensitivity to the high-sensitivity mode 3.
1 to 1000 (1 step)

Sets the averaging count in variable @.
"@"canbel, J, K, S, X, Y, ZorN.

Sets the number of sampling points per sweep.

Sets the number of averaging times.

11 to 20001 (1 step)

Sets the sample count in variable @.
"@"canbel, J, K, S, X, Y, Z orN.

Sets continuous light.

Measures pulse light.
Measures pulse light. 1 to 9999 (1 step)

Measures pulse light.

Selects the synchronous measurement with the variable waveklength
light source.### :ON/OFF select by rotary knob.

MARKER

MARKER **** ***nm

MARKER **** %% % ThHz

MARKER @ooio)

MARKER **** ***nm

MARKER **** *%** Tz

MARKER @ooio)

Sets the marker to the specified wavelength position of the active trace
waveform. (by wavelength value)
0.000 to 2350.000 nm (0.001 step)

Sets the marker to the specified wavelength position of the active trace
waveform. (by frequency value)
1.0000 to 674.5000 THz (0.0001 step)

Sets marker to wavelength position of variable @@ @ @.
For @@@@, one of variables I, J, K, S, X, Y, Z, WM, W1, W2, or
PKW.L shall be selected using the rotary knob.
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Table 6-2 Panel Switch Command List (6/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

MARKER (cont.)

MARKER - CENTER
MARKER - REF LEVEL
SET MARKER 1

SET MARKER 2

SET MARKER ***

CLEAR MARKER ***
ALL MARKER CLEAR

LINE MKRL **** ***nm

LINE MKRL **** ****xTHz

LI NE MKR1 @oooo

LINE MKR2 **** ***nm

LINE MKR2 **** ****xTHz

LI NE MKR2 @aooo

LI NE MKR3 **** *x*dpB

LI NE MKR3 **** **dBm

MARKER - CENTER
MARKER - REF LEVEL
SET MARKER 1

SET MARKER 2

SET MARKER ***

CLEAR MARKER ***

ALL MARKER CLEAR
LI NE MARKER1

* k k% ***nm

LI NE MARKER1
****. ****Tl_E

LI NE MARKER1 @aog®

LI NE MARKER2

* k k% ***nm

LI NE MARKER2
****. ****Tl_E

LI NE MARKER2 @Qaagm

LI NE MARKER3

****. ***dB

LI NE MARKER3
****. **dBm

Sets the marker wavelength value to the center wavelength.
Sets the marker level value to the reference level.

Sets the marker to the fixed marker 1.

Sets the marker to the fixed marker 2.

Sets the fixed marker *** to the position of the moving marker.
110 200 (1 step)

Clears the fixed marker ***, 1 to 200 (1 step)

Clears the marker.

Sets the line marker 1 to the specified wavelength.
0.000 to 2350.000 nm (0.001 step)

Sets line marker 1 to specified frequency.
1.0000 to 674.5000 THz (0.0001 step)

Sets the line marker 1 to the wavelength position of the variable
@eEE@.

For @Q@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, and
PKW.L variables by rotary knob.

Sets the line marker 2 to the specified wavelength.
0.000 to 2350.000 nm (0.001 step)

Sets line marker 2 to specified frequency.
1.0000 to 674.5000 THz (0.0001 step)

Sets the line marker 2 to the wavelength position of the variable
QEEEO.

For @Q@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, and
PKWK variables by rotary knob.

Sets the line marker 3 to the specified level.
—139.900 to 139.900 dB (0.001 step)

Sets the line marker 3 to the specified level..
—150.00 to 40.00 dBm (0.01 step)
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Table 6-2 Panel Switch Command List (7/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

MARKER (cont.)

LI NE MKR3 * . ****##

LI NE MKR3 ** ***
LI NE MKR3 @O@ad)

LI NE MKR4 **** *x*dB

LI NE MKR4 **** **dBm

LINE MKR4 * . ****##

LINE MKR4 ** ***
LI NE MKR4 @aooo

MKR L1-L2 — SPAN
SEARCH L1-L2 ###

LI NE MKR CLEAR
MARKER OFFSET LI ST
MARKER SPACI NG LI ST
MARKER LVL DI QA T*

MARKER LI ST PRI NT
MKR UNI T nm

LI NE MARKER3 *. ****##

LI NE MARKER3 ** **%*
LI NE MARKER3 @aago

LI NE MARKER4

****.***dB

LI NE MARKER4
****.**dBm

LI NE MARKER4 *. ****4y

LI NE MARKER4 ** ***
LI NE MARKER4 @aogm

MKR L1-L2 - SPAN
SEARCH L1-L2 ###

LI NE MARKER CLEAR
MARKER OFFSET LI ST
MARKER SPACI NG LI ST
MARKER LEVEL DI G T*

MARKER LI ST PRI NT
MKR UNI T nm

Sets the line marker 3 to the specified level.
0 to 9.9999 (0.001 step)
For ##, select one of pW, nW, pyW, mwW and W by rotary knob.

Sets the line marker 3 to the specified level. 0 to 10.000 (0.001 step)

Sets the line marker 3 to the level position of the variable @@ @@ @.
For @@@@@, selectone of I, J, K, S, X, Y, Z, LM, L1, L2, PKLVL,
MKPWR, PWMTR and ASELYV variable by rotary knob.

Sets the line marker 4 to the specified level.
—139.900 to 139.900 dB (0.001 step)

Sets the line marker 4 to the specified level.
—150.00 to 40.00 dBm (0.01 step)

Sets the line marker 4 to the specified level.
0 to 9.9999 (0.001 step)
For ##, select one of pW, nW, pW, mwW and W by rotary knob.

Sets the line marker 4 to the specified level. 0 to 10.000 (0.001 step)

Sets the line marker 4 to the level position of the variable @@ @@ @.
For @@@@@, selectone of I, J, K, S, X, Y, Z, LM, L1, L2, PKLVL,
MKPWR, PWMTR and ASELYV variable by rotary knob.

Sets the range enclosed by the line markers 1 and 2 to the span.

Selects ON or OFF for the analysis function in the range enclosed by the
line markers 1 and 2.  For ###, select ON or OFF by rotary knob.

Clears the line mark.
Displays the difference for the moving marker.
Displays the difference for the adjacent marker.

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

Prints out the multi-marker value.
Displays the wavelength marker value by wavelength.
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Table 6-2 Panel Switch Command List (8/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

MARKER (cont.)

MKR UNI' T THz
MARKER AUTO UPDATE ###

MKR UNI' T THz
MARKER AUTO UPDATE ###

Displays the wavelength marker value by frequency.
Makes the active trace waveform track the fixed marker level position.
For ###, select ON or OFF by rotary knob.

PEAK SEARCH

PEAK SEARCH
BOTTOM SEARCH
NEXT SRCH

NEXT SRCH RI GHT

NEXT SRCH LEFT

SET MARKER 1

SET MARKER 2

ALL MARKER CLEAR
AUTO SEARCH ###

MODE DI FF **. **dB

SET MARKER ***

CLEAR MARKER ***

PEAK SEARCH
BOTTOM SEARCH
NEXT SEARCH

NEXT SEARCH RI GHT

NEXT SEARCH LEFT

SET MARKER 1

SET MARKER 2

ALL MARKER CLEAR
AUTO SEARCH ###

MODE DI FF **. **dB

SET MARKER ***

CLEAR MARKER ***

Executes peak search for the waveform on active trace.
Executes bottom search for the waveform on active trace.

Searches the peak/bottom subsequect to the marker of the waveform on
active trace.

Searches the peak/bottom at the right of the marker of the waveform on
active trace.

Searches the peak/bottom at the left of the marker of the waveform on
active trace.

Specifies the marker as fixed marker 1.
Specifies the marker as fixed marker 2.
Clears the marker.

Selects ON or OFF for the peak/bottom search function to be executed at
each sweep.
For ###, select ON or OFF by rotary knob.

Sets the level difference of mode criterion to be used for peak search or
waveform analysis.
0 to 50.00 dB (0.01 setup)

Sets the fixed marker *** to the position of the moving marker.
110 200 (1 step)

Clears the fixed marker ***, 1 to 200 (1 step)
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Table 6-2 Panel Switch Command List (9/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

ANALYSIS

SPEC WD ENV **. *dB

ENV TH2 ** *dB

ENV K **.**

SPEC WD THRESH **. *dB

THRESH K **. **

MODE FI T ###

SPEC WD RMS **. *dB

R'vs K **.**

SPEC WO PK RM5 **. *dB

PK RMS K ** **

SPEC WD NOTCH ***dB

SPEC WD ENV **. *dB

PARAM ENV TH2 **.*dB

PARAM ENV K ** **

SPEC WD THRESH **. *dB

PARAM THRESH K ** **

PARAM THRESH MODE FI T

HH#

SPEC WD RMS **. *dB

PARAM RMS K ** **

SPEC WO PK RM5 **. *dB

PARAM PEAK RMS K ** **

SPEC WD NOTCH ***dB

Makes spectral width search by the envelope method with the specified
threshold value.
0.01 to 50.00 dB (at 0.01 step)

Sets the limit value of the spectral width search by the envelope method.
0.01 to 50.00 dB (at 0.01 step)

Sets the magnification of the spectral width search by the envelope
method.
0.01 to 10.00 (0.01 step)

Makes spectral width search by the THRESH method with the specified
threshold value.
0.01 to 50.00 dB (at 0.01 step)

Sets the magnification of the spectral width search by the THRESH
method.
0.01 to 10.00 (0.01 step)

Sets ON or OFF for the marker mode peak set function upon execution of
spectral width search by the THRESH method.
For ###, select ON or OFF by rotary knob.

Makes spectral width search by the RMS method with the specified
threshold value.
0.01 to 50.00 dB (at 0.01 step)

Sets the magnification of the spectral width search by the RMS method.
0.01 to 10.00 (0.01 step)

Makes spectral width search by the PEAK-RMS method.
0.01 to 50.00 dB (at 0.01 step)

Sets the magnification of the spectral width search by the PEAK-RMS
method.
0.01 to 10.00 (0.01 step)

Measures the notch width based on the specified threshold.
0.01 to 50.00 dB (at 0.01 step)




0€-9

Table 6-2 Panel Switch Command List (10/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
ANALYSIS NOTCH FROM ##### NOTCH FROM ##### Sets the standard for notch width measurement.
(cont.)

SMBR *

SMBR MASK +** . **nm

POVER
PWR OFST ***. **dB

FP-LD ANALYSI S
DFB- LD ANALYSI S
LED ANALYSI S

PMD ANALYSI S

PMD THRESH **. **dB
EDFA OFST (IN)

*k*x k%

EDFA OFST (COUT) *** **
EDFA PLUS NMASK ** **

EDFA M NUS MASK ** **

EDFA CVFT TYPE GAUS

SMBR *

SMBR MASK +** . **nm

POVER

PARAM POAER OFST
***. **dB

FP-LD ANALYSI S
DFB- LD ANALYSI S
LED ANALYSI S

PMD ANALYSI S

PVD THRESH **.**dB

EDFA NF TRACE A OFST
***.**dB

EDFA NF TRACE B OFST
***.**dB

EDFA NF PLUS MASK
**. **nm

EDFA NF M NUS MASK
**.**nm

EDFA NF CURVE FI T TYPE
GAUSSI AN

For ####, select PEAK or BOTTOM by rotary knob.

Makes side mode suppression ratio measurement by specifying a mode.
1.2

Sets the mask range upon execution of SMSR 1 mode.
0 to0 99.99 nm (0.01 step)

Makes power measurement.

Sets the offset value at power measurement.
—10.00 to 10.00 dB (0.01 step)

Makes an analysis required for FP-LD.

Makes an analysis required for DFB-LD.

Makes an analysis required for LED.

Makes an analysis required for PMD.

Sets the threshold of the PMD. 0.01 to 50.00 dB (0.01 step)

Sets offset value of signal light which is used in calculation of NF and
gain.
—-99.99 t0 99.99 dB

Sets offset value of output light which is used in calculation of NF and
gain.

—-99.99 t0 99.99 dB

In the ASE level measurement, mask range above peak wavelength is

specified to perform NF measurement of optical amplifier.
0 to 10.00 nm (0.01 step)

In the ASE level measurement, mask range below peak wavelength is
specified to perform NF measurement of optical amplifier.
0 to 10.00 nm (0.01 step)

Sets type of curve fit to GAUSSIAN (normal distribution curve) for NF
calculation.
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Table 6-2 Panel Switch Command List (11/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
ANALYSIS EDFA CVFT TYPE LORENZ EDFA NF CURVE FIT TYPE [Sets type of curve fit to LORENIZIAN (Lorenz curve) for NF calculation.
(cont.) LORENZI AN

EDFA CVFT TYPE 3rd POLY

EDFA CVFT TYPE 4th POLY

EDFA CVFT TYPE 5th POLY

EDFA CVFT THR **.*

WDM ANALYSI S
WOM REF HI GHEST
WM REF NO **

WDM RESULT TO REF DATA
WDM PRESET TO REF DATA
WM | TU-T TO REF DATA
WDM THRESH **. *dB

VDM MAX ***

WDM DI FF **. *dB

WDM OFFSET LI ST

WDM SPACI NG LI ST
WDM DI SPLAY ABSOLUTE

EDFA NF CURVE FI T TYPE
3RD POLY

EDFA NF CURVE FI T TYPE
4TH POLY

EDFA NF CURVE FI T TYPE
5TH POLY

EDFA NF CURVE FI T THRESH
** *dB

WDM ANALYSI S

WDM REF CHANNEL H GHEST
WDM REF CHANNEL NO. **

WDM RESULT TO REF DATA
WDM PREEST TO REF DATA
WM | TU-T TO REF DATA
WDM THRESH **. *dB

WDM MAX NUMBER ***

WOM MODE DI FF **. *dB

WDM OFFSET LI ST

WDM SPACI NG LI ST
WDM DI SPLAY ABSOLUTE

Sets type of curve fit to 3RD POLY (cubic expression) for NF
calculation.

Sets type of curve fit to 4TH POLY (biquadratic expression) for NF
calculation.

Sets type of curve fit to 5TH POLY (pentagonal expression) for NF
calculation.

Sets threshold for curve fit in NF calculation.
0.1t099.9 dB (0.1 step)

Performs WDM analysis.
Sets the reference channel of WDM analysis to the peak.

Sets the reference channel of WDM analysis.
110 200 (at 1 step)

Sets the latest WDM analysis result to the reference data.
Sets the preset wavelength value to the reference data.
Sets the ITU-T table value to the reference data.

Sets the WDM analysis threshold.
0.1t0 50.0 dB (at 0.1 step)

Sets the maximum number of channels for WDM analysis.
1 to 200 channels (at 1 step)

Sets the minimum difference between top and bottom waveforms for
WDM analysis.
0.01 to 50.00 dB (at 0.01 step)

Displays an offset from the reference channel during WDM analysis.
Displays an offset from the adjacent channel during WDM analysis.
Sets the WDM analysis result display in the absolute value display.
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Panel switch Soft key list display Program area display Explanation and range of parameter
ANALYSIS WDM DI SPLAY RELATI VE WDM DI SPLAY RELATI VE Sets the WDM analysis result display in the relative value display.
(cont.)
WDM DI SPLAY ABS&REL VDM DI SPLAY ABS&REL Sets the WDM analysis result display in the absolute value and relative
value display.
VWDM DI SPLAY DRI FT WDM DI SPLAY DRI FT Sets the WDM analysis result display in the DRIFT display.
WDM CH DETECT AUTO WDM CHANNEL DETECTI ON Sets a channel to be detected automatically.
AUTO
WDM CH DETECT PRESET WDM CHANNEL DETECTI ON Sets a channel to be detected by referencing the preset wavelength.
PRESET

WDM NO SE PO NT FI XED WDM NO SE PO NT FI XED Sets the noise measurement point to the fixed point.
WOM NO SE PO NT CENTER [WDM NO SE PO NT CENTER  |Sets the noise measurement point to the center of the channel.

WOM NO SE PO **, **nm WDM NO SE PO NT **.**nm |[Sets the noise measurement point.
0.00 to 10.00 nm (0.01 step)

WDOM NO SE BW *, ** VDM NO SE BANDW DTH *. ** [Sets the bandwidth during noise measurement.
0.0 to 1.00 nm (0.01 step)

WOM CH WAVLEN ***; ## # |VWDM CHANNEL WAVELENGTHS |Sets the preset wavelength to the ***-th (-st, - nd) channel.

*Rk L HHHHE #Hnm wxx : CHANNELS 1 to 200 (1 step)
#i### - WAVELENGTHSs 600.00 to 1750.00 nm (0.01 step)
WDM CH FREQ ***; ###. ## |WWDM CHANNEL FREQ Sets the preset frequency to the ***-th (-st, - nd) channel.
Rk B HAHHTHZ wxx : CHANNELS 1 to 200 (1 step)
#i ##: FREQUENCIES 171.500 to 499.500 nm (0.001 step)
WDM UNI T WAVELEN VWDOM UNI T WAVELEN Sets so that the preset wavelength is displayed as a wavelength.
WM UNI T FREQ VWDM UNI T FREQ Sets so that the preset wavelength is displayed as a frequency.

WDM LEVEL PRESET **, ** WDM LEVEL PRESET **.**nm/|Sets the preset value of the level.
—90.00 to 20.00 dBm (0.01 step)

WDM SNR PRESET **, ** WDM SNR PRESET **.**nm |Sets the preset value of the SNR.
0.00 to 50.00 dB (0.01 step)
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Table 6-2 Panel Switch Command List (13/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
ANALYSIS WDM DI SP MASK ***  ** WDM DI SP MASK *** **dBm |Sets the threshold value at the channel display masking time.
(cont.) **k ** . OFF, 10.00 to —100.00dBm(0.01 step)

VDM CH SW ***; ###
WDM PRSET COPY ON
WM REF REF TABLE

WM REF | TU-T TABLE

VWDM MAX/ M N RESET
WDM QUTPUT SLOPE ###

WDM DUAL TRACE ###

WDM NF ANALYSI S
VWDM NF NO SE PO NT ###

WDM NF OFFSET( I N) ***

* % %

WDM NF OFFSET( OUT)

FI LTER( PEAK) ANALYSI S
FI LTER(BOTTOM ANALYSI S
ALL MARKER CLEAR

AUTO ANALYSI S ###

WDM CHANNEL SW ***: ###
WDM PRSET COPY ON
WDM REF REF TABLE

WDOM REF | TU-T TABLE

WM MAX/ M N RESET
WDM QUTPUT SLOPE ###

WDM DUAL TRACE ###

WDM NF ANALYSI S

VWDM NF NO SE PO NT
H#Hit. #H#nm

VDM NF
OFFSET(I N) ***. **dB

WM NF OFFSET( OUT)
***. **dB

FI LTER( PEAK) ANALYSI S
FI LTER(BOTTOM ANALYSI S
ALL MARKER CLEAR

AUTO ANALYSI S ###

Sets the ON/OFF switch of the ***th channel.
Outputs the active wavelength table to the printer.

Sets so that the reference data is referred to at the relative value
displaying time.

Sets so that the ITU-T TABLE is referred to at the relative value
displaying time.

Reset the MAX/MIN data at the drift measuring time.

Displays the least square approximate value line of the channel peak.
For ###, select ON or OFF by rotary knob.

Sets so that the both A and B traces are used at the WDM analyzing time.
For ###, select ON or OFF by rotary knob.

Execute the multichannel NF analysis.

Sets the ASE level measuring point.
##.4#4# . 0.00 to 10.00nm

Set the signal light offset value.
wx *% 1 -09.99 to 99.99dB

Set the output light offset value.
wxx k%1 -00.99 to 99.99dB

Makes an analysis necessary for the optical filter (PEAK).
Makes an analysis necessary for the optical filter (BOTTOM).
Clears the marker.

Selects ON or OFF for the wave analysis function to be executed at
sweep.
For ###, select ON or OFF by rotary knob.
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Table 6-2 Panel Switch Command List (14/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
TRACE VRI TE A VRI TE Sets the trace A to the write mode.
FIX A FIX A Sets the trace A to the fixed data mode.
MAX HOLD A MAX HOLD A Sets the trace A to the maximum value detection mode.

ROLL AVG A ***

DI SPLAY A
BLANK A

ACTI VE TRACE A
VRI TE B

FIX B

M N HOLD B
ROLL AVG B ***

DI SPLAY B
BLANK B
ACTI VE TRACE B
WRI TE C

FIX C

A-B - C
B-A_C
A-B(LIN) - C
B-A(LIN) -~ C
A+B(LIN) - C
NORMALI ZE C

ROLL AVG A ***

DI SPLAY A
BLANK A

ACTI VE TRACE A
VRI TE B

FIX B

M N HOLD B
ROLL AVG B ***

DI SPLAY B
BLANK B
ACTI VE TRACE B
WRI TE C

FIX C

A-B - C
B-A_C
A-B(LIN) - C
B-A(LIN) -~ C
A+B(LIN) - C
NORMALI ZE C

Sets the trace A to the sequential averaging mode.
2 t0 100 (1 step)

Sets the trace A to the data display mode.

Sets the trace A to the data non-display mode.

Sets the trace A to the active trace.

Sets the trace B to the write mode.

Sets the trace B to the fixed data mode.

Sets the trace B to the minimum value detection mode.

Sets the trace B to the sequential averaging mode.
2 to 100 (1 step)

Sets the trace B to the data display mode.

Sets the trace B to the data non-display mode.

Sets the trace B to the active trace.

Sets the trace C to the write mode.

Sets the trace C to the fixed data mode.

Sets the trace C to the trace A—B subtraction display mode (LOG).
Sets the trace C to the trace B—A subtraction display mode (LOG).
Sets the trace C to the trace A—B subtraction display mode (LIN).
Sets the trace C to the trace B—A subtraction display mode (LIN).
Sets the trace C to the trace A+B subtraction display mode (LIN).
Sets the trace C to the normalization waveform display mode.
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Table 6-2 Panel Switch Command List (15/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

TRACE (cont.)

CURVE

CURVE

FIT C**dB

FIT PK C **dB

DI SPLAY C

BLANK

C

ACTI VE TRACE C

TRACE
TRACE
TRACE
TRACE
TRACE
TRACE

A-B
A-C
B-A
B-C
C-A
C-B

CURVE FIT C **dB

CURVE FIT PK C **dB

DI SPLAY C
BLANK C

ACTI VE TRACE C
TRACE A- B
TRACE A-C
TRACE B - A
TRACE B - C
TRACE C - A
TRACE C - B

Sets the trace C to the curve fit display mode.
0to 99 dB (1 step)

Sets the trace C to the peak curve fit display mode.
0to 99 dB (1 step)

Sets the trace C to the data display mode.
Sets the trace C to the data non-display mode.
Sets the trace C to the active trace.

Copies the trace A to the trace B.

Copies the trace A to the trace C.

Copies the trace B to the trace A.

Copies the trace B to the trace C.

Copies the trace C to the trace A.

Copies the trace C to the trace B.

DISPLAY

NORMAL DI SPLAY

SPLIT
TRACE
TRACE
TRACE
TRACE
TRACE
TRACE
UPPER
LOVER

DI SPLAY
A UP

A LOWV

B UP

B LOW

Cc uP

C LOW
HOLD ###
HOLD ###

NORMAL DI SPLAY
SPLI T DI SPLAY
TRACE A UPPER
TRACE A LOVER
TRACE B UPPER
TRACE B LOVER
TRACE C UPPER
TRACE C LOVER
UPPER HOLD ###
LONER HOLD ###

Sets the screen to the normal display mode.

Sets the screen to the 2-split display mode.

Sets the trace A to the upper screen of 2-split display.
Sets the trace A to the lower screen of 2-split display.
Sets the trace B to the upper screen of 2-split display.
Sets the trace B to the lower screen of 2-split display.
Sets the trace C to the upper screen of 2-split display.
Sets the trace C to the lower screen of 2-split display.
Fixes the upper screen of 2-split display.

Fixes the lower screen of 2-split display.




9€-9

Table 6-2 Panel Switch Command List (16/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

DISPLAY (cont.)

3D DI SPLAY
3D ANGLE **

3D RECALL
3D Z- SCALE **

3D MEMORY 1st
3D MEMORY 2nd

)

)
Q
(S

LABEL @

(s
(s
(s

9

LABEL CLEAR
NO SE MASK ***dB

MASK LI NE VERTI CAL
MASK LI NE HORI ZONAL
GRAPH CLEAR

3D DI SPLAY
3D ANGLE **

3D RECALL
3D Z- SCALE **

3D MEMORY 1st
3D MEMORY 2nd

LABEL' - ------=----
50 characters - - ---------

LABEL @OEED

LABEL @aQoam
LABEL CLEAR

NO SE MASK ***dB

MASK LI NE VERTI CAL
MASK LI NE HORI ZONAL
GRAPH CLEAR

Sets the screen to 3-dimensional display mode.

Sets the angle of 3-dimensional display.
+50 to —50 deg (10 steps)

Redisplays 3-dimensional display waveforms.

Sets the number of waveforms of 3-dimensional display.
310 16 (1 step)

Sets the buffer memory to be used for 3-dimensional display to 0 to 15.
Sets the buffer memory to be used for 3-dimensional display to 16 to 31.

Displays a comment in the label area. When a semicolon ;" is added to
the end of the command, the comment (variable value) specified by the
next LABEL command is displayed in succession.

Displays the contents of the variable @@@@@ in the label area.

For @@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1,
LM, L1, L2 L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR,
EDFNF, GAIN, ASELV, PWMTR, A$, FILE$ and TIMES$ variables by

rotary knob.

Display the contents of the variable @@@@@ by label.
The comment (variable value) specified by the next LABEL command is
displayed in succession.

Clear the label.

Masks and displays the waveform data that is less than the specified level.
OFF, 0 to —100 dBm (1 step)

Sets less than mask value to ZERO.
Sets less than mask value to mask value.
Clears the waveforms of trace A, B and C and also data.
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Table 6-2 Panel Switch Command List (17/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

MEMORY

SAVE A - MEM **

SAVE A - MEM @

SAVE B - MEM **

SAVE B - MEM @

SAVE C - MEM **

SAVE C - MEM @

RECALL MEM ** L A

RECALL MEM @- A

RECALL MEM ** - B

RECALL MEM @- B

RECALL MEM ** _ C

SAVE A - MEM **

SAVE A - MEM @

SAVE B - MEM **

SAVE B - MEM @

SAVE C - MEM **

SAVE C - MEM @

RECALL MEM ** L A

RECALL MEM @- A

RECALL MEM ** - B

RECALL MEM @- B

RECALL MEM ** _ C

Writes the waveform of trace A into the memory of the specified number.
0 to 31 (1 step)

Writes the waveform of trace A into the memory of the number in
variable @. For @, selectof I, J, K, S, X, Y and Z variables by rotary
knob.

Writes the waveform of trace B into the memory of the specified number.
0 to 31 (1 step)

Writes the waveform of trace B into the memory of the number in
variable @. For @, selectof I, J, K, S, X, Y and Z variables by rotary
knob.

Writes the waveform of trace C into the memory of the specified number.
0 to 31 (1 step)

Writes the waveform of trace C into the memory of the number in
variable @. For @, selectof I, J, K, S, X, Y and Z variables by rotary
knob.

Reads the waveform of the memory of the specified memory into the trace
A. 0to 31 (1 step)

Reads the waveform of the memory of the number in variable @ into the
trace A. For @, selectone of I, J, K, S, X, Y and Z variables by rotary
knob.

Reads the waveform of the memory of the specified memory into the trace
B. 0to31(1step)

Reads the waveform of the memory of the number in variable @ into the
trace B. For @, select one of I, J, K, S, X, Y and Z variables by rotary
knob.

Reads the waveform of the memory of the specified number into the trace
C. 0to31(1step)
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Table 6-2 Panel Switch Command List (18/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

MEMORY (cont.)

RECALL MEM @- C

RECALL MEM @- C

Reads the waveform of the memory of the number in variable @ into the
trace C. For @, select one of I, J, K, S, X, Y and Z variables by rotary
knob.

FLOPPY

VRI TE

VRI TE

VRI TE

VRI TE

VRI TE

VRI TE

TRACE
TRACE
TRACE
VRI TE

VRI TE

VRI TE

TRACE A ' #####

TRACE A

TRACE B ' #####

TRACE B

TRACE C ' #####

TRACE C

VRRI TE Bl NARY
VRI TE TEXT

VRI TE ASCI |
MVEMORY** ' ####

MEMORY™ *

MEMORY @

WRI TE TRACE A
| BHABHARE WA

VWRI TE TRACE A

VWRI TE TRACE B
| BHABHARE WA

VWRI TE TRACE B

VWRI TE TRACE C
| BHABHARE WA

WRI TE TRACE C

TRACE WRI TE: Bl NARY
TRACE WRI TE: TEXT
TRACE WRI TE: ASCI |
VWRI TE MEMORY* *

| BHABHARE WA
VWRI TE MEMORY* *

VWRI TE MEMORY @

Writes the waveform of trace A into the floppy disk by specifying a file
name.

"HHHEHAEHE File name

Writes the waveform of trace A into the floppy disk.

A file name is automatically given.  ("W****")

Writes the waveform of trace B into the floppy disk by specifying a file
name.

"HHHEHAEHE File name

Writes the waveform of trace B into the floppy disk.

A file name is automatically given.  ("W****")

Writes the waveform of trace C into the floppy disk by specifying a file
name.

"HHHEHAEHE File name

Writes the waveform of trace C into the floppy disk.

A file name is automatically given.  ("W****")

Sets the format for writing trace waveform into the floppy disk to binary.
Sets the text format to write the trace waveforms on a floppy disk.

Sets the format for writing trace waveforms into the floppy disk to ASCII.
Enters a file name and writes the memory of the specified number into the
floppy disk.

**:. 0 to 31, '#HHHHHE': File name

Writes the memory of the specified number into the floppy disk.

** 0to31. A file name is automatically given. ("W****")

Writes the memory of the number in variable @ into the floppy disk.

A file name is automatically given.

For @, select of I, J, K, S, X, Y and Z variables by rotary knob.
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Table 6-2 Panel Switch Command List (19/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

FLOPPY (cont.)

VRI TE 3D 1st ' #####H#

VRI TE 3D 1st

VWRI TE 3D 2nd ' ######

WRI TE 3D 2nd

VRI TE DATA ' ######

VRI TE DATA

DATA DATE&TI ME ###

DATA LABEL ###

DATA DT AREA ###

DATA CONDTN ###

DATA: ADD WRI TE
DATA: OVERWRI TE
VRI TE GRAPH ' ######H##

VRI TE GRAPH

VWRI TE 3D 1st
| #H#AH#A#HE. 303

VRI TE 3D 1st

WRI TE 3D 2nd
| #H#AH#A#HE. 303

WRI TE 3D 2nd

VRI TE DATA
| #H#AH#A#HE. DTS

VRI TE DATA

DATA DATE&TI ME ###

DATA LABEL ###

DATA DT AREA ###

DATA CONDI Tl ON ###

DATA: ADD WRI TE
DATA: OVERWRI TE

VRI TE GRAPH
| BHBHEHSH, T

VRI TE GRAPH

Writes 3-dimensional display waveforms (0 to 15) into the floppy disk by
specifying a file name.

‘WA File name

Writes 3-dimensional display waveforms (0 to 15) into the floppy disk.

A file name is automatically given. ("T****")

Writes 3-dimensional display waveforms (16 to 31) into the floppy disk
by specifying a file name.

"W File name

Writes 3-dimensional display waveforms (16 to 31) into the floppy disk.
A file name is automatically given. ("T****")

Writes the contents of the data area into the floppy disk by specifying a
file name.

"W File name

Writes the contents of the data area into the floppy disk

A file name is automatically given. ("D****")

Selects date and time as data for writing by the <WRITE DATA> key.
For ###, select ON of OFF by rotary knob.

Select label information as data for writing by the <WRITE DATA> key.
For ###, select ON or OFF by rotary knob.

Selects the contents of the data area as data for writing by the <WRITE
DATA> key.

For ###, select ON or OFF by rotary knob.

Selects measuring conditions as data for writing by the <WRITE DATA>
key.

Fo}r/ ###, select ON or OFF by rotary knob.

Selects the additional writing of data files.

Selects the overwriting of data files.

Specifies the file name and stores it on a floppy disk.
"W File name

Stores a graphic file on a floppy disk. The file is named automatically.
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Table 6-2 Panel Switch Command List (20/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

FLOPPY (cont.)

GRAPH COLCR: B&W
GRAPH COLOR: PRESET
GRAPH COLOR: SCREEN
GRAPH TYPE: BMP
GRAPH TYPE: Tl FF

VRRI TE SETTI NG ' #####

VRI TE SETTI NG

VRI TE LONG TRM ' ######

VRI TE LONG TRM

READ TRACE A '#. WA*
READ TRACE B ' #. WA*
READ TRACE C ' #. WA*
READ MEMORY** ' #. WWA*
READ 3D 1st ' #######
READ 3D 2nd ' ######H#

READ DATA ' #####H###

GRAPH COLCR: B&W
GRAPH COLOR: PRESET
GRAPH COLOR: SCREEN
GRAPH TYPE: BMP
GRAPH TYPE: Tl FF

VRI TE SETTI NG
| #HHAH#A#HE, SET'

VRI TE SETTI NG

VRI TE LONG TERM
" #HHAHE, LT2

VRI TE LONG TERM

READ TRACE A

| gHAAHARE, WAK'
READ TRACE B

| gHAAHARE, WAK'
READ TRACE C
| gHAAHARE, WAK'
READ MEMORY* *
| gHAAHARE, WAK'
READ 3D F

| #H#AH#A#HE. 303
READ 3D S

| #H#AH#A#HE. 303
READ DATA

" #HHAH##HHE, DT3

Sets the graphic file(s) to the monochrome mode.
Sets the graphic file(s) to the preset color mode.
Sets the graphic file(s) to the screen color mode.
Specifies the BMP graphic file format.

Specifies the TIFF graphic file format.

Writes measuring conditions, soft key latch status and user key
registration information into the floppy disk by specifying a file name.
"W File name

Writes measuring conditions, soft key latch status and user key
registration information into the floppy disk.

A file name is automatically given. ("S****")

Writes the long term measurement result in the floppy disk by specifying
a file name.

"HHH#HHH# . File name

Writes the long term result in the floppy disk.

A file name is assigned automatically.

Reads a waveform form the floppy disk into the trace A.
‘WL WA™": File name

Reads waveform from the floppy disk into the trace B.
‘WL WA™': File name

Reads waveform from the floppy disk into the trace C.
‘WL WA™': File name

Reads a waveform from the floppy disk into the floppy disk.
**: 0 to 31, ‘#H##H#H##HH. WA™": File name

Reads 3-dimensional waveforms (0 to 15) from the floppy disk.
"HHHHH##H.3D3": File name

Reads 3-dimensional waveforms (16 to 31) from the floppy disk.
"HHHHH##H.3D3": File name

Reads and displays data from the floppy disk.

"HHHHH##H.DT 3" File name
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Panel switch

Soft key list display

Program area display

Explanation and range of parameter

FLOPPY (cont.)

READ SETTI NG ' ######

READ LONG TRM ' ######

DELETE ' #######

DI SK I NI TI ALI ZE 1. 2M
DI SK I NI TI ALI ZE 1. 44M

READ SETTI NG
| #HHAHA#HE, ST

READ LONG TERM
| #HHAHAS. LT2'

DELETE
" ###HRRE. $5S

DI SK I NI TI ALI ZE 1. 2M
DI SK I NI TI ALI ZE 1. 44M

Reads and sets measuring conditions, soft key latch status and user key
registration information from the floppy disk.
"HHHHH##H.ST3' File name

Reads and sets the long term measurement result from the floppy disk.
"W .LT2". File name

Deletes a file in the floppy disk.
A $$S'. File name

Initializes the floppy disk in the 1.2M byte mode.
Initializes the floppy disk in the 1.44M byte mode.

SYSTEM

PRI NTER SAVE SPACE
PRI NTER NORMAL SPACE
DEFAULT COLOR *

MEAS W. Al R
MEAS W VACUUM

SELF CALI BRATI ON

WL CAL **** ***pm

WL SHIFT **. ***nm

LEVEL SHI FT ***_ **dB

AUTO COFFSET ###

PRI NTER SAVE SPACE
PRI NTER NORMAL SPACE
DEFAULT COLOR *

MEASURE WAVELENGTH Al R

MEASURE WAVELENGTH
VACUUM

SELF CALI BRATI ON

W CAL **** **xnm

W SHIFT **. ***nm

LEVEL SHI FT ***_ **dB

AUTO COFFSET ###

Sets the amount of paper feed after printing to a low value.
Sets the amount of paper feed after printing to a high value.

Selects a display color among the default 5 patterns.
1to5

Sets measurement wavelength to air wavelength
Sets measurement wavelength to vacuum wavelength

Calibrates the wavelength by the internal light source.

Sets the wavelength of light source to perform waveform absolute value
calibration.
350.000 to 1750.000 nm (0.001 step)

Sets the amount of wavelength shift.
-5.000 to 5.000 nm (0.001 step)

Sets the amount of level shift.
—60.00 to 60.00 dB (0.01 step)

Selects ON or OFF for the function to periodically cancel the DC offset
of the AMP.
For ###, select ON or OFF by rotary knob.




v -9

Table 6-2 Panel Switch Command List (22/24)

Panel switch

Soft key list display

Program area display

Explanation and range of parameter

SYSTEM (cont.)

BUZZER CLI CK ###

BUZZER WARNI NG ###

TLS ADRS **

OPTI CAL ALI GNMVENT

UNCAL WARNI NGH###

ACTUAL RESCLUTI ON ###

LOG DATA LIM T ***

BUZZER CLI CK ###

BUZZER WARNI NG ###

TLS ADRS

OPTI CAL ALI GNMVENT

UNCAL WARNI NG###

ACTUAL RESCLUTI ON
DI SPLAY ###

LOG DATA LIM T ***

Generates a click sound when a key is pressed.
For ###, select ON or OFF by rotary knob.

Activates the buzzer upon occurrence of a warning error.
For ###, select ON or OFF by rotary knob.

Sets the address of the wavelength variable light source.
0 to 29 (1 step)

Adjusting optical axis of monochromator optical system employed on this
unit.

Displays UNCAL and WARNING. ###:Select ON or OFF by rotary knob

Displays the resolution ability value.
For ###, select ON or OFF by rotary knob.

Sets the upper/lower limit value of the LOG data.
For ###, select 210 or 100 by rotary knob.

ADVANCE

LONG TRM SWEEP
LONG TRM | NTVL ****SEC

LONG TRM RPT TI MES ***

LONG TRM ALL CH WAVLEN

LONG TRM ALL CH LEVEL

LONG TRM ALL CH SNR

LONG TRM SI NGLE CH ***

LONG TRM ABSCLUTE

LONG TERM SWEEP

LONG TERM | NTERVAL
*k k% SEC

LONG TERM REPEAT TI MES

* % %

LONG TERM ALL CH DI SP
WAVELENGTH

LONG TERM ALL CH DI SP
LEVEL

LONG TERM ALL CH DI SP
SNR

LONG TERM SI NGLE CH
DI SPLAY ***

LONG TERM ABSOLUTE

Starts the long term measurement.

Sets the long term measurement interval.
0.1 t0 9999. 9 sec (0.1 step)

Sets the number of long term measurement times.
1to 1000 (1 step)

Sets all channel display to the wavelength display.
Sets all channel display to the level display.

Sets all channel display to the SNR display.

Sets a channel during single channel display.

110 200 (1 step)
Sets the absolute value display.
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Table 6-2 Panel Switch Command List (23/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
ADVANCE LONG TRM REF DATA SET LONG TERM REF DATA SET  |[Specifies the data of the cursor position for the reference data.
(cont.)

LONG
LONG

LONG
LONG

LONG

LONG

LONG

LONG
LONG
LONG

LONG

LONG

LONG

LONG

TRM RELATI VE
TRM REF DATA IN

TRM DATA CLR
TRM VWAV LIMT **

TRM LOAER LIM T *

TRM UPPER LIM T *

TRM SNR LIMT **

TERM Y SCALE AUTO
TERM Y SCALE MAN
TERM W CTR *

TERM W SPAN *

TERM LVL CTR ****

TERM LVL SCALE **

TERM SNR CTR ****

LONG TERM RELATI VE

LONG TERM REF DATA
I NI TI AL

LONG TERM DATA CLEAR
LONG TERM WAVELENGTH
LIMT **.**nm

LONG TERM LONER LIM T
**. **dBm

LONG TERM UPPER LIM T
**. **dBm

LONG TERM SNR LIM T
**. **dB

LONG TERM Y SCALE AUTO
LONG TERM Y SCALE MANUAL
LONG TERM W. CENTER

****.**nm
LONG TERM W. SPAN
****.*nm

LONG TERM LVL CENTER
* %k % . **dBm

LONG TERM LVL SCALE
** *dB/ D

LONG TERM SNR CENTER
***. **dB

Sets the relative value display for the reference data.
Specifies the preset value for the reference data.

Clears the data of the long term measurement result.
Sets the threshold the wavelength drift.

0.00 to 99.99 nm (0.01 step)

Sets the upper limit of the level.

—90.00 to -30.00 dBm (0.01 step)

Sets the lower limit of the level.
—30.00 to 20.00 dBm (0.01 step)

Sets the lower limit of the SNR.
0.00 to 50.00 dB (0.01 step)

Sets the vertical axis scale on the graph in the automatic mode.
Sets the vertical axis scale on the graph in the manual mode.

Sets the Y-axis center wavelength on the wavelength display graph.
wxx %% - 600.00 to 1750.00nm (0.01 step)

Sets the Y-axis span on the wavelength display graph.
**x*x % - 0.0 to 1200.0nm (0.1 step)

Sets the Y-axis center level on the level display graph.
Fk %%+ -90.00 to 20.00dBm (0.01 step)

Sets the Y-axis scale on the level display graph.
***:0.1t0 10.0dB (0.1 step)

Sets the Y-axis center level on the SNR display graph.
*xx %%+ -90.00 to 20.00dB (0.01 step)
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Table 6-2 Panel Switch Command List (24/24)

Panel switch Soft key list display Program area display Explanation and range of parameter
ADVANCE LONG TERM SNR SCALE ** LONG TERM SNR SCALE Sets the Y-axis scale on the SNR display graph.
(cont.) ** *dB/ D ***:0.1t010.0dB (0.1 step)

LONG TERM SCL AUTO SET

LONG TRM REF DATA SET
PONER METER REPEAT
PONER METER SI NGLE
PONER METER STOP
AREA 600- 1000

AREA 1000-1750

AREA FULL

RELATI VE ###

MAX M N RESET

PONER METER UNI' T dBm
PONER METER UNI T W

LONG TERM SCALE AUTO SET

LONG TERM REF DATA SET
PONER METER REPEAT
PONER METER SI NGLE
PONER METER STOP

AREA 600- 1000

AREA 1000-1750

AREA FULL

RELATI VE ###

MAX M N RESET

PONER METER UNI' T dBm
PONER METER UNI T W

Sets the same value as that at the automatic setting time on the graph
scale.

Specifies the data of the cursor position for the reference data.
Makes repeat measurement by the power meter function.
Makes single measurement by the power meter function.
Stops measurement by the power meter function.

Sets the wavelength range to 600 to 1000 nm by the power meter
function.

Sets the wavelength range to 1000 to 1750 nm by the power meter
function.

Sets the wavelength range to FULL (350 to 1750 nm) by the power meter

function.

Selects ON or OFF for the relative value display function by the power
meter function.
For ###, select ON or OFF by rotary knob.

Selects the maximum value and minimum value by the power meter
function.

Sets the unit to "dBm" by the power meter function.
Sets the unit to "W" by the power meter function.
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Table 6-3

Special Command List (1/6)

Command list display

Program area display

Explanation and precaution of command (including parameter range)

COPY ON
PRI NTER FEED **

GOTO ***
GOTO PROGRAM * *

\/\Al T *****S

VARI ABLE CLEAR
END

N:********

N=N-1; 1 F N<>0 GOTO ***

@********** ###

COPY ON
PRI NTER FEED **

GOTO ***
GOTO PROGRAM * *

\/\Al T * %k k% % S

PAUSE' - ---------- 50 characters
----------- ' (Message to be displayed at a
stop)

VARI ABLE CLEAR
END

N:********

N=N-1; 1 F N<>0 GOTO ***

@********** ###

Hardcopies the screen by the printer.

Feeds the printer paper. (1 to 10.1 step)
The amount of feed is approximately 5 mm per step.

Jumps to the *** line. (1 to 200, 1 step)

**: (110 200, 1 step)

Jumps to program ** and starts execution from the first line.

Jumps back to original program when contents of program ** has been executed.
However, if END command is populated in the program **, this program ends
without causing jump to the original program.

When a program is executed with this command, variables are not initialized.

Waits for ***** seconds. (1 to 99999.1 step)

Causes execution to pause and displays a message window.

In the window, the message in ' ' and an explanation of the <CONTINUE> key
are displayed. When the soft key <CONTINUE> is pressed, the window is
closed and the execution is restarted.

However, when the program is started by GP-IB, it cannot pause.

All variables used in a program are initialized.
Terminates a program.
Substitutes a value for the variable N. (1 to 99999999, 1 step)

(1 to 200, 1 step)
Subtracts 1 from the variable N.  When the result is not 0, a jump takes place to
the *** line.

Substitutes a value for the variable @. For **-**, a real number of up to 10
digits including a sign and a decimal point can be set.

For @, select one of I, J, K, S, X, Y and Z variables by rotary knob.

For ###, select one of nm, dB, dBm, pW, nW, pW, mW, W and ' ' (no unit) by
rotary knob.
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Table 6-3 Special Command List (2/6)

Command list display

Program area display

Explanation and precaution of command (including parameter range)

@#+**********

@ QO #it#t#

@ QOO #it#t#

Q)
Q)
Q)

)

@ HHHAH

t

t

t
Q

Q)
Q)
Q)

)

@ HiH

t
t
t

@#+**********

@ QO #it#t#

@ COna-#it#t#

@ @OOAD #Hit#H

@ QOOGD #HHH#H

Adds the **-** value to the variable # and substitutes the result for the variable
@. For **-** areal number of up to 10 digits including a sign and a decimal
point can be set.

When a minus value is set, subtraction is performed from the variable #.

For @, #, selectone of I, J, K, S, X, Y and Z variables by rotary knob.

Copies the contents of the variable @@@@ @ to the variable @. For @, select
oneof I, J, K, S, X, Y and Z variables by rotary knob. For @@@@@, select
oneof I,J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM, L1, L2, L2-L1, SPWD,
PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF, GAIN, ASELV, PWMTR,
and PMD variables by rotary knob.

Performs four operations between variables.

For @. select one of I, J, K, S, X, Y and Z variables by rotary knob.  For
@@@@@, Selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM, L1,
L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF, GAIN,
ASELV, PWMTR, and PMD variables by rotary knob.

Performs four operations between variables.

For @. select one of I, J, K, S, X, Y and Z variables by rotary knob. For
@@@@@, Selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM, L1,
L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF, GAIN,
ASELV, PWMTR, and PMD variables by rotary knob.

Performs four operations between variables.

For @. select one of I, J, K, S, X, Y and Z variables by rotary knob. For
@@@@@, Selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM, L1,
L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF, GAIN
ASELV, PWMTR, and PMD variables by rotary knob.

Performs four operations between variables.

For @. select one of I, J, K, S, X, Y and Z variables by rotary knob. For
@@@@@, Selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM, L1,
L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF, GAIN,
ASELV, PWMTR, and PMD variables by rotary knob.
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Table 6-3 Special Command List (3/6)

Command list display

Program area display

Explanation and precaution of command (including parameter range)

PRI NT DATA AREA
| F Fl<=@oagx=F2 GOTO

Fl:********** ###

PRINT ---------- 50 characters

PRI NT DATA AREA
| F Fl<=@a@@gx=F2 GOTO ***

Fl:********** ###

Prints the command enclosed by single quotation marks.

When a semicolon ";" is attached to the end of a comment, the comment (variable
value) specified by the next PRINT command is printed in succession without
line feed.

Prints the variable @@ @@ @ value with unit. For @@@@@, select one of I,
J K, S X Y, Z WM, W1, W2, W2-W1, LM, L1, L2, L2-L1, SPWD, PKWL,
PKLVL, MODN, SMSR, MKPWR, EDFNF, GAIN, ASELV, PWMTR, A$,
FILES$ and TIMES$ variables by rotary knob.

Prints the variable @@ @@ @ value with unit.  After printing, the comment
(variable value) specified by the next PRINT command is printed in succession
without line feed.

For @@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM,
L1, L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF,
GAIN ASELV, PWMTR, A$, FILE$ and TIMES$ variables by rotary knob.

Prints the contents of the data area.

***: (110 200, 1 step)

When the variable @@ @@ @ value is more than F1 or less than F2, a jump
takes place to the *** line.

For @@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM,
L1, L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF,
GAIN, ASELYV and PWMTR variables by rotary knob.

Substitutes a value for the variable F1. For **-** real number of up to 10 digits
including a sign and a decimal point can be set.

For ###, select one of nm, THz, dB, dBm, pW, nW, pW, mW, W and ' " (no
unit) by rotary knob.
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Table 6-3 Special Command List (4/6)

Command list display

Program area display

Explanation and precaution of command (including parameter range)

F2:********** ###

F1-@oEee

F2=@EEED

@:LEVEL (****.*** nn)

@LEVEL (@3aan

| F @oggck@agae GOTO
| F @ooae-<@agam GOTO
| F @ogge-@agae GOTO
| F @agaex>@agam GoTo

F2:********** ###

F1-Gooee

F2=@EEED

@:LEVEL (****.*** nn)

@LEVEL (@3aan

| F @aage:@agan COoTO ** *
| F @a@ge-<@agae GOoTo ***
| F @aage:@agan GOoTo ** *

| F @aage:>@agae GOoTO ***

Substitutes a value for the variable F2.

For **-** a real number of up to 10 digits including a sign and a decimal point
can be set.

For ###, select one of nm, THz, dB, dBm, pW, nW, pW, mW, W and ' ' (no unit)
by rotary knob.

Copies the contents of the variable @@@@@ to the variable F1.

For @@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM,
L1, L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF,
GAIN, ASELYV and PWMTR variables by rotary knob.

Copies the contents of the variable @@@@@ to the variable F2.
For@@@@@, selectone of I, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM,
L1, L2, L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF,
GAIN, ASELV and PWMTR variables by rotary knob.

Assigns the level of "**** ***nm" wavelength points (obtained by active trace)
into variable @. "@"canbel, J,K,S, X, Y orZ.

Assigns the level of "aaaa" variable wavelength points (obtained by active trace)
into variable @. "aaaa" canbel, J, K, S, X,Y, Z, WM, W1, W2, PKWL.

Jumps to line "***" if two variables satisfy the inequality sign condition.
Jumps to line "***" if two variables satisfy the inequality sign condition.
Jumps to line "***" if two variables satisfy the quality sign condition.

Jumps to line "***" if two variables satisfy the inequality sign condition.
"@@@@@"canbe |, J, K, S, X, Y, Z, WM, W1, W2, W2-W1, LM, L1, L2,
L2-L1, SPWD, PKWL, PKLVL, MODN, SMSR, MKPWR, EDFNF, GAIN,
ASELV, PWMTR, N, F1 or F2.
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Table 6-3 Special Command List (5/6)

Command list display

Program area display

Explanation and precaution of command (including parameter range)

@SAVPL PO NT

@REF LEVEL

INT
SEND **' ---cnmn-- '

SEND **' ---cnmn-- @

SEND **'----': @' ----"

RECEI VE **; A$

@CENTER

@ SPAN

@SAVPL PO NT

@REF LEVEL

INIT

SEND **' =-conno- 50 characters
SEND **' =-cconno- 50 characters
__________ @

SEND **'-- 20characters --'; @' - -

20 characters - -

RECEI VE **; A$

@CENTER

@ SPAN

Substitutes the current sampling point for the variable @.
For @, select one of I, J, K, S, X, Y, and Z variables.

Substitutes the current reference level for the variable @.
For @, selectone of I, J, K, S, X, Y, and Z variables.

Initializes all parameters (does not clear any variables).

**: (010 29, 1 step)
Specifies the external unit of address **, connected to the [GP-1B 2] connector,
as a listener and sends out the command in"'.  The delimiter is CR/LF.

**: (0 to 29, 1 step)

Specifies the external unit of address **, connected to the [GP-1B 2] connector,
to the listener and sends out the variable @ value after the command in''. The
delimiter is CR/LF.

For @, select one of I, J, K, S, X, Y and Z variables by rotary knob.

**: (0 to 29, 1 step)

Specifies external unit of address** being connected to [GP-1B2] connector as a
listener and sends out the command in ', value of variable @ and command ' ' to
the external unit, in that order. Delimiter is CR/LF.

For @, one variable out of I, J, K, S, X, Y and Z is selected using the rotary
knob.

**: (0 to 29, 1 step)

Specifies the external unit of address**, connected to the [GP-IB 2] connector, as
a talker, receives a message, and substitutes it for the character variable A3.

Up to 512 characters can be received. The delimiter is CR/LF.

Substitutes the current center wavelength for the variable @.
For @, select one of I, J, K, S, X, Y, and Z variables.

Substitutes the current sweep width for the variable @.
For @, select one of I, J, K, S, X, Y, and Z variables.
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Table 6-3 Special Command List (6/6)

Command list display

Program area display

Explanation and precaution of command (including parameter range)

@RESOLN

@VAL( A3)

SPOLL **; S

RESET OPTI ON

BEEP **

@RESOLUTI ON

@VAL( A3)

SPOLL **; S

RESET OPTI ON

BEEP **

Substitutes the current resolution for the variable @.
For @, selectone of I, J, K, S, X, Y, and Z variables.

Converts the character variable A$ into a numeric value and substitutes it for the
variable @. For @, selectone of I, J, K, S, X, Y and Z variables by rotary
knob.

**:(0 to 29, 1 step)
Performs serial polling to the external unit of address **, connected to the [GP-
IB 2] connector, and substitutes the status byte for the variable S.

Performs remote clear, device clear and interface clear processing for the
external unit connected to the [GP-IB 2] connector.

Activates the buzzer for ** x 100 msec. (1 to 10, 1 step)




6.7 Program Examples

Program examples are shown below.

(1) After measuring conditions are set, a single sweep is executed.
Then, the spectral width and peak wavelength are searched and output to the label area and printer.
After waiting for 3 seconds, the above operation is repeated 10 times.

001 CENTER W 1552. 00nm

002 SPAN 10. 0nm

003 REFERENCE LEVEL -10. 0dBm

004 RESOLUTION 0.1 nm

005 AVERAGE TIMES 1

006 SENS NORVAL RANGE HOLD

007 N=10

008 SI NGLE

009 SPEC WD THRESH 20. 0dB

010 PRI NT Wi=; ,
011 LABEL Wi=; ,
012 PRI NT SPWD;

013 LABEL SPWVD;

014 PEAK SEARCH

015 PRI NT Pk=; ,
016 LABEL Pk=; ,
017 PRI NT PKW

018 LABEL PKWL

019 WAIT 3S

020 N=N-1;1F N<>0 GOTO 8

021 END

[Explanation of program]

. Lines 001 to 006 ................. Sets measuring conditions.

. Line 007 ....ccooeieeieeieeee Sets 10 in loop counter N.

. Line 008......ccccovvvvvrvinanns Executes a single sweep.

. Line 009 .....ccoceieiiiiiiiene Makes a spectral width search.

. Lines010to 013 .......c..c....... Outputs the spectral width to the printer and label area.

. Line 014 ..o, Makes a peak search.

. Lines015t0 018 .......c......... Outputs the peak wavelength value to the printer and label area.

. Line 019, Waits for 3 seconds.

. Line 020 ......ccceevvivevrerirrinnnn Subtracts 1 from loop counter N.  When the result is not 0, a jump takes
place to line 008.

. Line 021 ...coeveiviecrcirieenns Terminates the program.



After execution of the above program, the following screen is output to the printer.

Wd=6. TORANMMPK=1554. 28@nm 1998 Jul 19 19:43
SPECTRAL WIDTH : <THRESHOLD> MODE FIT : OFF A:FIx /DSP
THRESH LUL : 28.00dB Ao B.T9BNM | B:FIX /DSP
K: 1.08 MODE : 75  AC : 1551.959mm
10.@dB-D RES: @.1rnm  SENS:NORM HLD @UG: 1 SHPL:ALTO

164 :

SPEC_ WD

THRESH
-1 B.HREF
dBEm

|

-304

-S04

-7a.a[LL I
1547 . B@nm 1552, @@nm * 1. 8@nm-D 1557 . B@nm

Wd= 6. 782nm Pk= 1554. 200nm
Wd= 6. 798nm Pk= 1554. 180nm
Wd= 6. 773nm Pk= 1554. 200nm
Wd= 6. 749nm Pk= 1554. 180nm
Wd= 6. 754nm Pk= 1554. 200nm
Wd= 6. 763nm Pk= 1554. 200nm
Wd= 6. 775nm Pk= 1554. 200nm
Wd= 6. 770nm Pk= 1554. 180nm
Wd= 6. 759nm Pk= 1554. 180nm
Wd= 6. 760nm Pk= 1554. 200nm



(2) The waveforms stored in memories O to 31 are saved into the floppy disk and the file name list at that time
is output to the printer.

001 N=32

002 Y=0

003 WRI TE MEMORY Y

004 PRI NT MEMCRY ;

005 PRINT Y;

006 PRINT -

007 PRI NT FI LE$

008 Y=Y+1

009 N=N-1; IF N<>0 GOTO 3
010 END

[Explanation of program]

. Line 001 ....cccovvveveiecieciee Sets 32 in loop counter N.
. Line 002.......ccccevvrerinirienn Substitutes 0 for variable Y.
. Line 003 ....cccoevvvrirririrnns The waveforms stored in the memory of the number of variable Y are saved

into the floppy disk.

. Lines 004 to 007 ................. Outputs the saving file name to the printer.
. Line 008..........cccovereirrennnne Adds 1 to variable Y.
. Line 009.......ccooviieeieieniene Subtracts 1 from loop counter N.

When the result is not 0, a jump takes place to line 003.

Line 010 ...cccovvrvrrirrirrieenns Terminates the program.

After execution of the above program, the following file name list is output to the printer.
If any of memories 0 to 31 stores no waveform, an error is displayed at that time and the program is terminated.

MEMORY  0.000000 — WO000 .WV3
MEMORY 1.000000 — WO001 .WV3
MEMORY 2.000000 — W0002 .WV3
MEMORY 3.000000 — WO0003 .WV3
MEMORY 4.000000 — W0004 .WV3
MEMORY 5.000000 — W0005 .WV3
MEMORY 6.000000 — W0006 .WV3
MEMORY 7.000000 — W0007 .WV3
MEMORY 8.000000 — W0008 .WV3
MEMORY 9.000000 — WO0009 .WV3
MEMORY 10.000000 — WO0010 .WV3
MEMORY 11.000000 — WO0011 .WV3
MEMORY 12.000000 — W0012 .WV3
MEMORY 13.000000 — W0013 .WV3
MEMORY  14.000000 — W0014 .WV3
MEMORY  15. 000000 — W0015 .WV3
MEMORY 16. 000000 — W0016 .WV3
MEMORY 17.000000 — W0017 .WV3
MEMORY  18.000000 — W0018 .WV3
MEMORY  19. 000000 — W0019 .WV3
MEMORY  20. 000000 — W0020 .WV3
MEMORY 21.000000 — W0021 .WV3
MEMORY 22.000000 — W0022 .WV3
MEMORY 23.000000 — W0023 .WV3
MEMORY 24.000000 — W0024 .WV3
MEMORY 25. 000000 — W0025 .WV3
MEMORY 26. 000000 — W0026 .WV3
MEMORY 27.000000 — W0027 .WV3
MEMORY  28.000000 — W0028 .WV3
MEMORY  29. 000000 — W0029 .WV3
MEMORY  30. 000000 — W0030 .WV3
MEMORY 31.000000 — W0031 .WV3



©)

The external unit connected to the [GP-I1B 2] connector is specified as a listener and a device message is
sentout.  Next, it is specified as a talker and data is received.

Then, the data is output to the printer.

The above operation is repeated 10 times.

001 N=10

002 SEND 1 B, C1, E1, HI1, S
003 WAIT IS

004 RECEl VE 1; A$

005 PRI NT A$

006 N=N-1; IF N<>0 GOTO 2
007 END

[Explanation of program]

Line 001 ....ccoovvveeeieviecien Sets 10 in loop counter N.

Line 002....c.coevvvveierieriennns Specifies the external unit of address 1 as a listener and sends out the contents
of ' B

Line 003......cccevvveiieieienn, Waits for 1 second.

Line 004 ....ccoeveveierecenne Specifies the external unit of address 1 as a talker, receives data, and

substitutes it for character variable A$.
Line 005 ....ccoeieiiiiiiiene Outputs the contents of A$ to the printer.

Line 006........ccovrveierieniann Subtracts 1 from loop counter N.  When the result is not 0, a jump takes
place to line 002.

Line 007 ..cccoevveiiiiiiieenns Terminates the program.

After execution of the above program, the data received from the external unit is output to the printer as follows.

XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91
XTB2E1-19. 91



Chapter 7 FLOPPY DISK FUNCTIONS

This chapter describes floppy disk functions.

7.1

7.2
7.3
7.4
7.5
7.6
7.7
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7.1 Floppy Disk Functions

7.1.1 Outline

This equipment is provided with a floppy disk drive and can store the programs created by the program function,
the waveforms displayed on this equipment and the waveforms stored in memory into a floppy disk and read
them out from it.

These programs and waveforms are stored as MS-DOS format files on the disk. One waveform or program is
stored as one file.

The waveforms of 3-dimensional display can be stored as a file in a lump.

The following table shows the types and sizes of the files to be stored in this equipment.

These files can coexist on the same disk.

Table 7-1 Types and Sizes of Files

Type E)I:ti :;r:r? File format Size (in bytes)
Ordinary waveforms file WV3 Binary (Note 1)
TIXT Text (Note 1)
Program file .PG3 Binary 14336
Data file .DT3 ASCII 1024(Note 2)
Graphic file .BMP Binary 156672(Note 3)
TIF Binary 156672(Note 3)
Setup info file .ST3 Binary 1024
3D waveforms file .3D3 Binary (Note 1)
Long term measurement result file LT2 Text (Note 1)

*1  the capacity changes by quantity of data.

*2  If data is added to an existing file repeatedly, the file size is increased gradually.

*3  Indicates the file size if graphic file in the color mode is stored. If the file in monochrome mode is
stored, its size is reduced to 38912 bytes.

The storage capacity of one floppy disk is shown below.

Table 7-2  Floppy Disk Capacity

Initialization type Capacity (bytes) Maximum number of files
1.2 Mbyte 1250304 191
1.44 Mbyte 1455616 223

Because this equipment uses only the root directory, the number of files that can be stored in one disk is equal to
the maximum number of files that can be stored in the root directory. Table 7-2 shows the maximum number of
files.

(It indicates the number of files when the files whose extensions are ".WV3", ".DT3" and ".ST3" are saved.)

The files having the extensions of ".PG3", ".3D3", ".BMP" and ".TIF" are relatively large in their size.
Therefore, the number of these files may be limited when saved on a floppy disk.



7.1.2 Loading/Unloading a floppy disk

Figure 7-1 shows an external view of the floppy disk and the floppy disk drive. After checking the direction of
the floppy disk, insert it from the insertion port.
To pull it out, push the eject button shown in the figure.

CAUTION

e Before loading/unloading a floppy disk, be sure to check that the access lamp of
the drive is OFF. If the disk is pulled out in the lamp ON status, the contents
stored in the disk may be destroyed.

e When the write inhibit notch is set to the write inhibit side, data store or file delete
processing is impossible.

—1

— —

!

Insertion port Eject button
Access lamp
N\
(Back side) /
O O
Inhibit

Write inhibit notch Fig. 7-1 Floppy Disk and Drive

CAUTION

« Clean the floppy disk once for approximately 3 months.
* For cleaning of the head, use the head cleaners marketed.

* Head cleaners available both in wet and dry types. Be advised that wet type cleaners remove stains
on the head surface more effectively.

* For usage of the cleaner purchased, refer to the attached instruction manual.

« Don’t try touch the magnetic surface of the floppy disk nor bring magnetized substance to it.

* Note that using a deteriorated or stained floppy disk can result in failure of the drive.




7.2

Storing into a Floppy Disk

To store the programs created by the program function, the waveforms displayed on the screen or waveforms in
memory (MEMO to MEM31) into a disk, observe the following procedure.

(1) Press the [FLOPPY] switch.

(2) The soft key menu changes as follows.

To store waveforms, press the <TRACE RD/WRT> key.

(The 3 store types of binary, TEXT and ASCII are available.)

To store data (date/time, label, contents of data area, setting conditions), press the <DATA GRAPH
RD/WRT> key to highlight the < DATA’ section.

To save the on-screen waveforms data (graphics) as they are, press the <DATA GRPH RD/WRT>
key to highlight the < GRPH’ section.

To store programs, press the <PROGRAM/WRT> key.

To store setup information (parameter information and select status of all soft keys, user key
registration information), press the <SETTING RD/WRT> key.

To store the long term measurement result, press the <LONG TERM RD/WRT> key.
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(3) By pressing the <WRITE> key, the screen for storage is displayed according to the soft key selected in (2).

For waveform storage, select the type of storage source.

When the <ABC - FD> key is selected, press this key once again and move the cursor to the type
of the trace to be stored.

When the <MEMORY -, FD> key is selected, move the cursor to the waveform to be stored by the
rotary knob or step keys and press the <CURSOR UP DOWN> key.

Select the store type among BINARY, TEXT and ASCII by the <BIN TXT> key.

For details of these formats, see Section 7.7.



. For program storage, move the cursor to the program to be stored by the rotary knob or step keys
and press the <CURSOR UP DOWN> key.

. For data storage, select the contents to be stored by a soft key. For data/system information storage,
the data of system information at the time when the [FLOPPY] switch was pressed is stored. It is
not necessary to specify the file of storage source.

Before data storage, select the storage data using soft keys.
. When the <RETURN> key is pressed, the screen of (2) is displayed again.

- Screen for Waveform Storage
(When <ABC -, FD> is selected)

Optical Spectrum Analuzer 1998 Jul 27 28:29
WRITE TRACE 6+ WaRRe WUz
TRACE LIST
TR | CENTER  [SPAM REF L3CL  |RES [AUG |SMPL |SENS ATTR
[nm] [nm~D] [-D] [nm]
Al 1552, Be 1.08(-18.7de| 10.BdE|@. 81 1| 4@@1 [HIGH 1 MERAS
E| 1552, 88 1.0@(-18.7dE|10.8dE| @.1 1| &@l|HIGH 2 MEAS

—

2021 |HIGH 1 MEAS

e 15280 1.00|-18.7dB|10.0dB|@.81

1st 2nd
CURSOR

IF TicildN
FILE

path:~
MO. | FILE MAME DATE & TIME LABEL-PROGRAM MAME ATTR
] <MEW FILE> I
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=
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=
=
—
i

Nl

TR . Type of trace NO. . File number

CENTER : Mean wavelength FILE NAME . List of stored files

SPAN : Span (sweep width) DATE & TIME : Storage date and time of each file
REF :  Reference level LABEL/PROGRAM NAME

LSCL . Level axis scale : Label and program name stored in
RES : Resolution each file.

AVG . Number of averaging times ATTR . Type of the waveforms stored in
SMPL : Sampling count each memory.

SENS . Measuring sensitivity Number of waveform types :
MON : Monochromator status 13 (Refer to Table 5-1.)



- Screen for Waveform Storage
(When <MEMORY -, FD> is selected)

Optical Spectrum Analyzer 1992 Jul 27 28:29
WRITE MEMBR + WOPER L3
MEMORY LIST

O LABEL ATTR
EE

MO.| FILE NAME DATE & TIME LABEL-PROGRAM NAME ATTR
209 [ Wepea W3 <NEW FILE>

- Screen for Waveform Storage
(When <3D - FD 1st 2nd> is selected)

Optical Spectrum fnaluzer 1998 Jul 27 20:30
WRITE 3D 1st > TO@@@ 303 FD

path:~

| Mo, [ FILE MNAME DATE & TIME LABEL-PROGRAM MNAME ATTR FD

(G0N, | ]

CURSOR
UP_ DOk
FILE
HAME

[

EXECUTE

RETURN

WRITE

|

:



- Screen for Program Storage

Optical Spectrum Analyzer

1998 Jul 27 20:30

S 1
* B2 | TEST PROGRAM

WRITE PRGB1 + PAREE PGS
PROGRAM LIST
S (MO PROGRAM NAME EXEC
MO,

(xRN SN IV I —

MO.| FILE NAME

DATE & TIME LABEL-PROGRAM NAME

ATTR

203 | PORa PGS

<NEW FILE>

us
EXEC NO.

(EXEC1 (**)> to <EXECS6 (**)>).
** 1 Program No.

- Screen for Data Storage

Optical Spectrum Analuzer

1998 Jul 27 28:31

PACM DRARR L DT3

WRITE DATA + DPPRR D732
path:~
MO. | FILE MNAME DATE & TIME LABEL ~PROGRAM MAME ATTR

CURSOR

m| =
—| |2
=
m| =2
o
=
=

=
I
=
m
[

EXECUTE

LEINE

WRITE

The mark * is displayed at the number storing a program.
Number registered in the program execute key
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- Screen for Setup Information Storage

Optical Spectrum Analyzer 1998 Jul 27 208:31
WRITE SETTING + SP@88  .ST3
path:~

MO FILE NAME DATE & TIME LABEL-PROGRAM NAME ATTR

0 00

= A m =T
vl m > =
— — m =
= - o |mm
mip| Z =
= —
=]
[ [ [

- Screen for Long Term Measurement Result Storage

EDFA-CUT 1882 Jul 29 13:42
WRITE LOMG TERM + LPAAR  .LTZ
path:~
MO. | FILE MNAM DATE & TIME LABEL-PROGRAM NAME ATTR
| DA ! <ME 3
PRl | BBl LT2 [97.11.18 18:53
PRz | Be@ LLT2 [97.11.18 18:49

EXECUTE

RETURN

WRITE

E30000C

|

)



To create a new file and store it, move the cursor to the file name displayed as <NEW FILE> at the
top.

The new file name is first "W0000. WV3", "W0000. TXT" or "P0000. PG3" (program), "D0000.
DT3" (data), "G0000.BMP" or "GOOOOTIF" (graphics), "S0000. ST3" (setup information), or
"T0000. 3D3" (3-dimensional waveform), or “ L0000. LT2” (long term measurement result).
(The numeric portion in the file name is automatically given so as to avoid duplication with other
files.)

To change a file name, press the <FILE NAME> key. Then, the window for character input and
the soft key menu appear in the same way as label input.  Enter the file name in the same way as
label input and press the <DONE> key.

To change the contents of an existing file without creating a new file, move the cursor to this target
file by the rotary knob or step keys.

CAUTION

To change a file name, use the characters usable for file names in MS-DOS.
They are as shown below. (8 characters max.)

L #39R () -

0123456789a

ABCDEFGHI JKLMNOPQRSTUWNKYZA
abcdef ghi j kl mopqr st uvwxyz{}




(4) Check that the "WRITE TRACE A — W0000. WAV" in the upper part of the screen has been changed
into "Waveform/program/data/system information to be stored" — "File name".

. When the <EXECUTE> key is pressed, store processing is executed to the disk.

. When the <RETURN> key is pressed, the screen of (2) is displayed again without executing store
processing.
If an existing file is selected in (3), the following display appears on the screen before execution of
store processing.
To execute store processing, press the <YES> key. To cancel it, press the <NO> key.

Optical Spectrum Analyzer 1998 Jul 27 2@:22  |YES
WRITE GROFHIC + GREA1  .BMP /]
MO
FILE MAME DATE & TIME LABEL-PROGRAM MAME ATTR

GO0e2  .BIP | <NEW FILE>
GOARA _.BIP | 93.07.27 20:20
Goaal __EIP 2

CUERWRITE
Are you sure 7

30J000C

(5) After completion of store processing, the store screen is displayed continuously. After completion of
store processing of setup into file, however, the waveform display returns to the screen of (2).



7.3

Reading from a Floppy Disk

To read out the programs or waveforms etc. stored in a disk, observe the following procedure.

(1) Press the [FLOPPY] switch.

(2)  The soft key menu changes as follows.

To read a waveform, press the <TRACE RD/WRT> key.

To read out a program, press the <PROGRAM RD/WRT> key.

To read out data (date/time, label, contents of data area, setting conditions), press the <DATA
GRAPH RD/WRT> key to highlight the data section.

To read out setup information (parameter information and select status of all soft keys, user key
registration information), press the <SETTING RD/WRT> key.

To read the long term measurement result, press the <LONG TERM RD/WRT> key
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(3) When the <READ> key is pressed, the screen for reading is displayed according to the soft key selected in

).

The function of each soft key is the same as that for storage.

Move the cursor to the file name to be read out by the rotary knob or step keys. To read out a
program or waveform, press the <CURSOR UP DOWN?> key after that.
When the <RETURN> key is pressed, the screen of (2) is displayed again.



- Screen for Waveform Reading
(When <FD -, ABC> is selected)

Optical Spectrum Analyzer

1998 Jul 27 20:43

READ AUTO1 W3 + TRACE A

path:~

FILE NAME DATE & TIME LABEL-PROGRAM NAME

A AUTO1 L3 A7 . 27 cal rum Fnal yzer

a1 | AuTO U3 |198.A7.8T 12:49|0ptical Spectrum Analyzer [MEAS
ARz | HIGH2 JWUZ192.87.27 14:00|0ptical Spectrum Analyzer [MEAS
A8z | @NMSWEEP.WUZ |98.@7.27 13:22|0ptical Spectrum Analyzer [MEARS
O v 1 5 s JWUE 92,8727 15:11|0ptical Spectrum Analyzer [MEAS
@@ | MANU W3 198.87.2T 15:38|0ptical Spectrum Analyzer |MERS
ARG | MFFOR JWJZ|198.87.27 16:28|0ptical Spectrum Analyzer [MEARS
@AT | MFEMD  .WJ3 |98.@87.27 16:28|0ptical Spectrum Analyzer (MEAS
aas | SMsk W3 |198.87.87 16:32|0ptical Spectrum Analyzer [MEAS
B9 | FILTA U3 198,727 16:42|0ptical Spectrum Analyzer |MEAS
A1a | FILTE U3 |198.A7.8T 16:42|0ptical Spectrum Analyzer [MEAS
@11 | CURUEA W2 |92.@7.27 16:51|0ptical Spectrum Analuzer [MEAS
A1z | CURUEE .WJ3 |98.@7.27 16:51|0ptical Spectrum Arnalyzer [CUFT

TRACE LIST
TR|CENTER |SPAN REF LSCL  [RES [AUG |SMPL [SENS ATTR
[rm] [nm-~D] [~D] Lrm]

Al1582.39 @.1@| -7.9dB|10.0dB|B. 82 1| EB@1|HIGH 1 IMEAS
B[1552.39 8.10| -7.9dE|10.BdB| B.1 1| E@1|HIGH 2 MEAS
IB|1552.39 @.18| -7.9dB|10.84B|A. B2 1] E@1|HIGH 1 IMEAS

- Screen for Waveform Reading
(When <FD -, MEMORY?> is selected)

Optical Spectrum Analuzer

1998 Jul 27 20:43

READ AUTO1 U3+ MEM@R

path:~
NO. | FILE NAME DATE & TINME LABEL-PROGRAM NAME

oo AUTO1 ca rum Fnalyze MEAS
@Aal | auTO WUZ O |92.A7.27 12:49|0ptical Spectrum Analyze [MEAS
@@z | HIGH2  .WJ3 |98.@87.27 14:8@|0ptical Spectrum Analvze |MEAS
ARz | ANMSWEEP.WZ |92.@7.27 13:22|0ptical Spectrum Analyze |MEAS
284 | Weedd  LWJ3 |98.87.27 15:11|0ptical Spectrum Analvze |MEAS
A% | MAMU U3 |98.87.87 15:38|0ptical Spectrum Analyze |MEAS
ARG | NFFOR CWUZ O |92.A7.27 16:28|0ptical Spectrum Analuze |[MEAS
AAT | MFEMD U3 |98.A7.8T 16:28|0ptical Spectrum Analyze [MEAS
ARz | SMsk JWUZ|92.A7.27 16:32|0ptical Spectrum Analyze [MEAS

r Q03 | FILTA  .WJ3 198.07.27 16:42[0ptical Spectrum Analyze |MERS

MEMORY LIST

NO LABEL ATTR
M| Optical Spectrum Analyzer MEAS
A1 |(Optical Spectrum Analyzer MEAS
P2 |0ptical Spectrum Analyzer MEAS
B3 |0ptical Spectrum Analyzer MEAS
B4 |Optical Spectrum Analyzer MEAS
Po|Optical Spectrum Analyzer MEAS
@6 |0ptical Spectrum Analyzer MEAS
@7 |Optical Spectrum Analyzer MEAS
B8 |0ptical Spectrum Analvzer MEAS
P2 |Optical Spectrum Analyzer MEAS

y 10|0ptical Spectrum Analyzer MEAS

B
[l

o

]

A A m = O
m m > o w
I — m pmal —+

=] [ o =Kt}
| = = SO [

= — = A
m = =5

[ [

EXECUTE
/|
RETURN

/l

It



- Screen for Waveform Reading
(When <FD -, 3D 1st 2nd> is selected)

Optical Spectrum Analyzer 1998 Jul 27 2@: 44
READ TOPO®  .3D5 » 3D Ist ABC
path:~ FD=

ND.| FILE NAME
TRPER rum Ona

CURSOR
UP_ DOKN

EXECUTE

- Screen for Program Reading

Optical Spectrum Analyzer 19928 Jul 27 2@8:44
READ FRRER  .PG3 + PRGEL
path:~
MO, DATE & TIME LABEL-PROGRAM NAME

FILE NAME
POOR __.PG3 44 TEST PROGRA'

PROGRAM LIST
S (MO PROGRAM NAME EXEC

* @1 TEST PROGRAM 1
TEST PROGRAM

*
]
]

A A m [eler)
m m > el
I — m pnl
=] - o =K}
| -] = =¥

= — = A

m =
[ [



- Screen for Data Reading

Optical Spectrum Analyzer 1998 Jul 27 =2@0:46
READ DPPRY  .DT3 + DISPLAY
path:~

| NO.| FILE NAME LABEL ~PROGRAM MAME

PR DRRER

EXECUTE

RETURN

EE000000

- Screen for Setup Information Reading

Optical Spectrum Analyzer 1998 Jul 27 28:46
READ SEARE  .ST3 » SETTING
path:~

| NO.| FILE NAME DATE & TIME LABEL ~PROGRAM MAME

ool senea

LAty



- Screen for Long Term Measurement Result Read

(4)

®)

EDFA-CUT 1882 Jul 29 13:41
READ A1 LLT2 =+ LONG TERM

path:~

MO. | FILE NAME DATE & TIME LABEL-PROGRAM NAME ATTR
Ja5H LTe 97.11.18 18:53
PRl | Be@ LTz [97.11.18 18:49

EXECUTE

LEtENANN

To read out a waveform, select the type of a read source.

When the <FD — ABC> key is selected, press it once again and move the cursor to the type of trace
of the read source.

When the <FD — MEMORY> key is selected, move the cursor to the memory of the read source by
the rotary knob or step keys.

To read out a program, move the cursor to the memory of the read source by the rotary knob or step
keys.

To read out data or system information, it is not necessary to specify a read source.

Check that the "READ W0000 — TRACE A" display in the upper part of the screen has been changed
into "File name to be read" — "Read source".

When the <EXECUTE> key is pressed, read processing is executed for the disk.
When the <RETURN> key is pressed, the screen of (2) is displayed again without read processing.

After completion of the read processing, the screen of (2) or (3) is displayed again.

In general, when a waveform has been read out (<FD — ABC> is selected) and when a program has
been read out, the read screen (3) is displayed continuously. ~After completion of the read
processing of setup into file,, however, the display returns to the waveform screen (2).

When data has been read out, the screen changes into "DATA DISPLAY AREA" and the data is
displayed. When the soft key <DONE> is pressed, the screen of (3) is displayed again.

NOTE

When 3-dimensional waveforms have been read out, the read waveforms are stored
into memory 0 to 15 (1st) or 16 to 31 (2nd) (selected by the soft key <FD - 3D 1st
2nd>).




7.4 File List Display

When the <DIRECTORY> key is pressed, a list of files stored in the disk can be seen.
. Press the [FLOPPY] switch and then the <DIRECTORY > key, and the following screen appears.

Optical Spectrum fnaluzer 1998 Jul 27 2@:47
DIRECTORY UOLUME MAME: pO-6317 27RkE FREE

path:~

MO. | FILE MNAME DATE & TIME LABEL ~PROGRAM MAME ATTR
PR AUTO1 um 1S
@Aal | auTO WUZ O |92.A7.27 12:49|0ptical Spectrum Analyze [MEAS
@@z | HIGH2  .WJ3 |98.@87.27 14:8@|0ptical Spectrum Analvze |MEAS
ARz | ANMSWEEP.WZ |92.@7.27 13:22|0ptical Spectrum Analyze |MEAS
284 | Weedd  LWJ3 |98.87.27 15:11|0ptical Spectrum Analvze |MEAS
A% | MAMU U3 |98.87.87 15:38|0ptical Spectrum Analyze |MEAS
ARG | NFFOR CWUZ O |92.A7.27 16:28|0ptical Spectrum Analuze |[MEAS
AAT | MFEMD U3 |98.A7.8T 16:28|0ptical Spectrum Analyze [MEAS
ARz | SMsk JWUZ|92.A7.27 16:32|0ptical Spectrum Analyze [MEAS
@@3 | FILTA  .WJ3 |98.@87.27 16:42|0ptical Spectrum Analvze |MEAS
a1a | FILTE JWJZ 92,8787 16:42|0ptical Spectrum Analyze [MEAS
@11 | CURVEA .WJ3 |98.@87.27 16:51|0ptical Spectrum Analvze |MEAS
A1z | CURUEE .WJ3 |98.@7.27 16:51|0ptical Spectrum Analyze |CUFT
@13 | WOMWAL  CBMP|98.87.27 18:54
@14 | WOMLIST .BMP |93.87.27 18:55
P1% | TRACELST.BEMP |98.87.27 18:57
P16 | MORMDIS (EMP |98.87.27 18:%8
@17 | SPRTDISF.EMP |98.87.27 18:59
@ls | LABEL  .EBP |98.87.27 19:0@

[

RN

@19 | CLOCK .BMP |98.@7.27 19:04
Ben | WICAL  BMP |93.@7.27 19:05
g2l | COLOR  .EMP |98.87.27 19:05
22 | WF ‘BMP |98.@7.27 19:08

y 023 | CURVEFIT.BMP |98.@7.27 19:12

:

Top of screen . Displays the volume name given to the disk, and the residual capacity.
NO. :  Displays the file number.

FILE NAME . Displays a list of files stored in the disk.

DATE & TIME . Displays the date and time of each file storage.

LABEL/PROGRAM NAME . Display the program name and label stored in each file.

ATTR . Displays the types of waveforms stored in each file.

<DELETE> key . Deletes files in the disk.

<RETURN> key : Returns to the screen displayed by pressing the [FLOPPY] switch

after terminating the list display.

NOTE

Files other than those stored in this equipment are displayed.
However, only the files existing in the root directory are displayed and the following files
are not displayed.

»  Secret attribute file

- System file attribute file




7.5 File Deletion

To delete files in the disk, observe the following procedure.

(1) Pressthe <DIRECTORY> key to display a list of files in the same way as 7.4 File List Display.

(2) Move the cursor to a file name to be deleted by the rotary knob or step keys.

(3) After completion of file name selection, check that the file name displayed in the upper part of the screen

has been changed into the file name to be deleted and then press the <DELETE> key. The following is
displayed.

Optical Spectrum Analyzer 1998 Jul 27 28:48 |:|
DELETE aUTO1  LWUZ UOLUME MAME:AE-6317 232kB FREE

path:~

| NO.| FILE NAME DATE & TIME LABEL ~PROGRAM MAME ATTR I:l

oo AUTO1 um S

PA1 | auTo Uz [98.087.2T7 12:49|0pt ical Spectrum fnalyze |MEGAS VES

@@z | HIGH2  .WJ3 |98.@87.27 14:8@|0ptical Spectrum Analvze |MEAS /]
ARz | ANMSWEEP.WZ |92.@7.27 13:22|0ptical Spectrum Analyze |MEAS

284 | Weedd  LWJ3 |98.87.27 15:11|0ptical Spectrum Analvze |MEAS MO

A% | MAMU U3 |98.87.87 15:38|0ptical Spectrum Analyze |MEAS
ARG | NFFOR CWUZ O |92.A7.27 16:28|0ptical Spectrum Analuze |[MEAS
AAT | MFEMD U3 |98.A7.8T 16:28|0ptical Spectrum Analyze [MEAS
ARz | SMsk JWUZ|92.A7.27 16:32|0ptical Spectrum Analyze [MEAS
@@3 | FILTA  .WJ3 |98.@87.27 16:42|0ptical Spectrum Analvze |MEAS
a1a | FILTE JWJZ 92,8787 16:42|0ptical Spectrum Analyze [MEAS
@11 | CURVEA .WJ3 |98.@87.27 16:51|0ptical Spectrum Analvze |MEAS
A1z | CURUEE .WJ3 |98.@7.27 16:51|0ptical Spectrum Analyze |CUFT
@13 | WoMlal  BMP |98.87.27 18:54
@14 | WDMLIST .BMP |98.87.27 18:5%
@15 | TRACELST.BMP |98.@7.27 18:57
@16 | MORMDIS .BMP |98.87.27 18:58
@17 | SPRTDISF.EMP |98.@7.27 18:59
@13 | LABEL .BMP |938.87.27 19 DELETE

A19 | CLOCK BMP|192.87.27 19 Are you sure 7

Pe@ | WLCAL  LBMP |98.87.27 1975
@21 | COLOR  .BMP |98.87.27 19:8%
@2z | NF BMP|98.87.2T7 19:08
r 023 | CURVEFIT.BIMP |98.@7.27 19:12

LLERNNE

. When the <YES> key is pressed, delete processing is executed.
. To cancel it, press the <NO> key.

(4) After completion of delete processing, the screen of (1) is displayed again.
. To delete another file, repeat steps (2) and (3).

NOTE

Files other than those stored in this equipment can be deleted.
However, only the files existing in the root directory can be deleted and the following
files cannot be deleted (not displayed)

e READ ONLY attribute file
e  Secret attribute file
«  System file attribute file

e Subdirectory




7.6 Floppy Disk Initialization

Before using a new disk, it must be initialized. For disk initialization, observe the following procedure.
(1)  Press the [FLOPPY] switch and then the <DISK INITIALIZE> key.
(2) The following display appears.

. When the <1.2 Mbyte EXECUTE> key is pressed, disk initialize execution is set to 1.2M bytes.
. When the <1.44 Mbyte EXECUTE> key is pressed, disk initialize execution is set to 1.44M bytes.
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(3) When any soft key is pressed in (2), the following display appears.
. When the <YES> key is pressed, disk initialize processing is executed.
(To stop it, press the <STOP> key.)
. When the <NO> key is pressed, the screen displayed by pressing the [FLOPPY] switch is displayed
again without executing initialize processing.



Tas: B:FI ZBL
FEI A= ATIS

Optical Spectrum fnalyzer 1998 Jul 27 2@:49 I:l
7o T [SHEIFS ~BLKE

18.BdB-D RES:@.@2nm  SEMNS:HIGH 1 ALIG: 1- SMPL:QUTO

[

/]
A Bm|
Fs
9 FD FORMAT ‘ WIS
- o :
fre You sure IEXECLITE
1z
674 14
1551. 89nm 1552, 39nm 1552, 89nm 0. 18nm-D |:|

(4) After completion of the initialize processing, the screen displayed by pressing the [FLOPPY] switch is
displayed again.

NOTE

To a disk initialized in this equipment, the volume name "AQ63 17B" is given.

CAUTION

e The floppy disks that are usable in this equipment are only of 3.5-inch 2HD.

e By executing initialize processing, all the information recorded in the disk is lost.




7.7 File Formats

7.7.1 Waveforms files

When the trace waveforms are saved on a floppy disk, the data is saved in the internal format if the "BIN" format
is selected by the <BIN TXT> key.

If the "TXT" format is selected by this key, the measured data is saved in the text format.

If the data is saved in the text format, the file size is increased. However, the files in this format are very easy to
be processed by the tabulation calculation software and others on the PC during data analysis.

The following gives a data writing examples of trace waveforms in the "TXT" format.
Also, the standard data format is given.



Data writing example of trace waveforms in text format:

17TXT
1.3um FP-LD SPECTRAM Header information
00

1306.7400, -70.507
1306.7450, -70.061
1306.7500, -69.846
1306.7550, -70.027
1306.7600, -70.641
1306.7650, -71.090

1306.7700, -70.819 .
> Waveforms data of sample points

1306.7750, -71.047 (wavelength and level value)

1306.7800, -71.133
1306.7850, -70.779

1316.7350, -72.773
1316.7400, -72.162
"CTRWL", 1311.74
"SPAN", 10.0

"START WL", 1306.74
"STOP WL", 1316.74
"WLFREQ", 0
"REFL", -20.0

"LSCL", 10.0
"RESLN", 0.01 Measuring conditions
"AVG", 1

"SMPLAUTO", 1

"SMPL", 2001

"HIGH 1"

"NMSK", "OFF"

"LBL", "1.3um FP-LD SPECTRUM
"MEAS"

"LSUNT", 0




)

Header information
LATXT(CR)(LF)
***....***(CR)(LF)

**(CR)(LF)

[Fil

[Label description (up to 50 characters)]

e type]

[Waveforms type]

The waveforms types can be classified into the following groups:

No. Waveforms No. Waveforms No. Waveforms No. Waveforms
type type type type
00 |WRITE 04 |ROLL AVERAGE 08 |B-A(LIN) 12 |CURVEFIT
01 — 05 |A-B (A/B) 09 |A+B (LIN) 13 |PEAK CURVE FIT
02 'MAXHOLD 06 |B-A(B/A) 10 |NORMALIZE
03 |MIN HOLD 07 |A-B (LIN) 11 |DOMINANT
(2) Waveforms data
Fkokek dkk | Fkk Kk (CR)(LF) [Wavelength and level at first point]
Fkokk gkk | Fkk KRR (CR)(LF) [Wavelength and level at second point]
Fkokk gkk | g Hkk RR(CR)(LF) [Wavelength and level at 1001-th point]
Similar to the "Wavelength (20h space) Level", the waveforms data sets at the first to 1001-th points are
separated from each other by a combination of CR (0Dh) and LF (0Ah) codes.
Wavelength format:................. ke ek
Level format........cccceovveinnnns £ *** xxx (| OG scale)
* ***E+ ** (LIN scale)
(3) Measuring conditions

SNGRSNCNSESNECNCRORESNORORCETNCRGC

"CTRWL" **** **(CR)(LF)
"SPAN" *** *(CR)(LF)
"START WL, wrokx xx
"STOP WL waxx xx
"WLFREQ",*
"REFL",-***(CR)(LF)
"LSCL" ** *(CR)(LF)
"RESLN" ** **(CR)(LF)
"AVG" ****(CR)(LF)
"SMPLAUTO" *(CR)(LF)
"SMPL", ****(CR)(LF)
"HIGH 3"(CR)(LF)
"NMSK",-**(CR)(LF)
"LBL","*xxH*% "(CR)(LF)
"MEAS"(CR)(LF)
"LSUNT",*(CR)(LF)

[Center wavelength ]
[Span]

[Level scale wavelenath:0 frequency:11]
[Reference (REF) level]

[Main level scale]

[Resolution]

[Averaging count]

[Sample count auto setting OFF:0 ON:1]
[Sampling count]

[Measurement sensitivity]

[Noise mask value]

[Label description]

[Waveforms type]

[Switching of display unit (0 for "dBm*", 1 for "dBm/nm*") ]



For the data formats of levels given in paragraphs ® and (D, one of the following data is output
depending on the level scale indication:

¢ Main level scale

LOG mode:
"REFL",-***(CR)(LF)
"LSCL",***(CR)(LF)

LIN mode:
"REFL",-***(CR)(LF)
"LSCL",**.*(CR)(LF)
"BASEL",**** **(CR)(LF)

e Sublevel scale

LOG mode:

"REFL",-***(CR)(LF)
"SSCLG",***(CR)(LF)
"LOFST",***(CR)(LF)

LIN mode:
"REFL",-***(CR)(LF)
"SSCLN",*****(CR)(LF)
"SMIN" ** **(CR)(LF)

dB/km mode:
"REFL",-***(CR)(LF)
"SSKM",** *(CR)(LF)
"OFSKM" ,*** *(CR)(LF)
"LENG" *****(CR)(LF)

% mode:
"REEFL",-***(CR)(LF)
"SSPS",*** *(CR)(LF)
"SMINP" *** *(CR)(LF)

[Reference (REF) level]

[Main level scale]

[Reference (REF) level]

[Main level scale]
[Main base level]

[Sub-reference level]
[Sub-level scale]
[Sub-offset level]

[Sub-reference level]
[Sub-level scale]
[Sub-base level]

[Sub-reference level]
[Sub-level scale]
[Sub-offset level]
[Optical fiber length]

[Sub-reference level]
[Sub-level scale]
[Sub-base level]



For the measurement sensitivity format given in paragraph @, one of the following data is output
depending on the measurement sensitivity type:

"PLSLPF"(CR)(LF) [LPF mode]
"PLSPKH",****(CR)(LF) [Peak Hold mode]
"PLSEXT"(CR)(LF) [External Trigger mode]
"HIGH 1"(CR)(LF) [HIGH SENS 1]

"HIGH 2"(CR)(LF) [HIGH SENS 2]

"HIGH 3"(CR)(LF) [HIGH SENS 3]
"NR_HLD"(CR)(LF) [NORMAL RANGE HOLD]
"NR_AT"(CR)(LF) [NORMAL RANGE AUTO]

For the waveforms type format given in paragraph @), one of the following data is output depending on
the waveforms type:

"MEAS"(CR)(LF) [Write mode]
"MAXH"(CR)(LF) [Max Value Detect mode]
"MINH"(CR)(LF) [Min Value Detect mode]
"RAVG",***(CR)(LF) [Sequential Addition mode]
"A-B"(CR)(LF) [Subtract A by B mode (LOG) ]
"B-A"(CR)(LF) [Subtract B by A mode (LOG) ]
"A-BL"(CR)(LF) [Subtract A by B mode (LIN) ]
"B-AL"(CR)(LF) [Subtract B by A mode (LIN) ]
"A+BL"(CR)(LF) [Add A by B mode (LIN) ]
"NORM"(CR)(LF) [Normalizing waveforms display mode]
"DOMI"(CR)(LF) [Visual sensitivity compensation waveforms display mode]
"CVFT" **(CR)(LF) [Curve fit display mode]
"CVFTPK",**(CR)(LF) [Peak curve fit display mode ]
CAUTION

However, part of the waveforms and measuring conditions information may be lost if
the files are saved in the TXT format.




7.7.2 Data files

The data files are saved on a floppy disk in the ASCII format if the <DATE&TIME>, <LABEL>, <DATA
AREA>, or <CONDITION> software key is selected.

The data not selected is written without any space.

The following gives a data file storage example and defines its format.

Data file writing example:

" LADAT Header information
"1994 may 06 09:51* e Date and time

"AQ 4139(155) LDuUNIT e Label description
"<FP-LD ANALYSI S> MODE : 9 SPEC WD : 3. 854nnt

"MEAN WL : 1552.908nm  TOTAL POVER : -3.53dBnt Data area contents
" PK W : 1552.000nm PK LVL : -8.04dBnt
"CTRW. 1552. 00"

"SPAN 10.0"

"START W. 1547. 00"

"STOP W. 1557. 00"

"WLFREQ 0"

"REFL -16.0"

"LSCL 5.0"

"RESLN 0.1" Measuring conditions
" AVG 1"
" SMPLAUTO 0"
"SWMPL 501"
"NR_AT "

" NVBSK OFF"

" MONO: SGE."

" VEAS"
"LSUNT 0"




Data file format

The following gives an example of data file format. The header information is saved on a floppy disk first, then
the selected data is saved on the disk.

When an additional data is saved, the data other than the header information is written on the disk. The
following details the data format.

(1) Header information
"LADAT"(CR)(LF) [File type]

(2) When <DATE&TIME> key is pressed:
"YYYY MMM DD HH:MM"(CR)(LF) [Date and time (year, month, day, and hours) ]

(3) When <LABEL> key is pressed:
"LABEL DATA 50 CHARACTERS"(CR)(LF) [Up to 50 label characters]

(4) When <DATA AREA> key is pressed:

"<FP-LD ANALYSIS> MODE :9 SPECWD : 3.854nm"(CR)(LF)

"MEANWL : 1552.908nm TOTALPOWER : -3.53dBm"(CR)(LF)

"PK WL :1552.000nm PKLVL : -8.04dBm"(CR)(LF)

The data area contents are written as they are. When the WDM analysis function is executed, the WDM
list is written.

(5) When the <CONDITION> key is pressed:

@  "CTRWL**** **"(CR)(LF) [Center wavelength]

@  "SPAN*****"(CR)(LF) [Span]

@  "START WL**** **"(CR)(LF) [Start wavelength]

@  "STOP WL**** **"(CR)(LF) [Stop wavelength]

®  "WLFREQ*"(CR)(LF) [Level scale wavelength:0 frequency:1]
®  "REFL-***"(CR)(LF) [Reference (REF) level]

@  "LSCL***"(CR)(LF) [Main level scale]
"RESLN****"(CR)(LF) [Resolution]

©@  "AVG****"(CR)(LF) [Averaging count]
"SMPLAUTO*"(CR)(LF) [Sample count auto setting OFF:0 ON:1]
@  "SMPL****"(CR)(LF) [Sampling count]

@ "HIGH 3’ "(CR)(LF) [Measurement sensitivity]

@  "NMSK-**"(CR)(LF) [Noise mask value]

"MEAS"(CR)(LF) [Waveforms type]

@  "LSUNT*"(CR)(LF) [Switching of display unit (0 for "dbm*", 1 for "dBm/nm*") ]



For the data formats of levels given in paragraphs ® and (D, one of the following data is output
depending on the level scale indication:

¢ Main level scale

LOG mode:
"REFL"-***(CR)(LF)
"LSCL"**.*(CR)(LF)

LIN mode:
"REFL"-***(CR)(LF)
"LSCL"**.*(CR)(LF)
"BASEL"**** **(CR)(LF)

e Sublevel scale

LOG mode:
"REFL"-***(CR)(LF)
"SSCLG"**.*(CR)(LF)
"LOFST"** *(CR)(LF)

LIN mode:
"REFL"***(CR)(LF)
"SSCLN"* ****(CR)(LF)
"SMIN"** **(CR)(LF)

dB/km mode:
"REFL"-***(CR)(LF)
"SSKM"** *(CR)(LF)
"OFSKM"*** *(CR)(LF)
"LENG"** ***(CR)(LF)

% mode:
"REEFL"-***(CR)(LF)
"SSPS"*** *(CR)(LF)
"SMINP"*** *(CR)(LF)

[Reference (REF) level]

[Main level scale]

[Reference (REF) level]

[Main level scale]
[Main base level]

[Sub-reference level]
[Sub-level scale]
[Sub-offset level]

[Sub-reference level]
[Sub-level scale]
[Sub-base level]

[Sub-reference level]
[Sub-level scale]
[Sub-offset level]
[Optical fiber length]

[Sub-reference level]
[Sub-level scale]
[Sub-base level]



For the measurement sensitivity format given in paragraph @, one of the following data is output

depending on the measurement sensitivity type:

"PLSLPF"(CR)(LF)

"PLSPKH"****(CR)(LF)

"PLSEXT"(CR)(LF)
"HIGH 1"(CR)(LF)
"HIGH 2"(CR)(LF)
"HIGH 3"(CR)(LF)
"NR_HLD"(CR)(LF)
"NR_AT"(CR)(LF)

[LPF mode]

[Peak Hold mode]

[External Trigger mode]
[HIGH SENS 1]

[HIGH SENS 2]

[HIGH SENS 3]

[NORMAL RANGE HOLD]
[NORMAL RANGE AUTO]

For the waveforms type format given in paragraph @@, one of the following data is output depending on

the waveforms type:

"MEAS"(CR)(LF)
"MAXH"(CR)(LF)
"MINH"(CR)(LF)
"RAVG"***(CR)(LF)
"A-B"(CR)(LF)
"B-A"(CR)(LF)
"A-BL"(CR)(LF)
"B-AL"(CR)(LF)
"A+BL"(CR)(LF)
"NORM"(CR)(LF)
"DOMI"(CR)(LF)
"CVET"**(CR)(LF)
"CVFTPK'**(CR)(LF)

[Write mode]

[Max Value Detect mode]

[Min Value Detect mode]

[Sequential Addition mode]

[Subtract A by B mode (LOG) ]
[Subtract B by A mode (LOG) ]
[Subtract A by B mode (LIN) ]
[Subtract B by A mode (LIN) ]

[Add A by B mode (LIN) ]
[Normalizing waveforms display mode]
[Visual sensitivity compensation waveforms display mode]
[Curve fit display mode]

[Peak curve fit display mode]



Chapter 8 MEASUREMENT EXAMPLES

This chapter describes functions taking measurement examples so that even an inexperienced operator may make
measurement smoothly by this equipment.

Contents of Chapter 8
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8.1 Basic Measurement

8.1.1 Measurement by the [SWEEP] switch, <AUTO>key

When the wavelength and level of input light are unknown, the <AUTO> key is used.
The measurement procedure is shown below.

(1) Connect a light source to be measured to the [OPTICAL INPUT] connector.
(2)  Press the [SWEEP] switch and then the soft key <AUTO>.

(3) This equipment analyzes the spectrum of the input light and automatically sets the mean wavelength,
sweep width, reference level and resolution.  Figure 8-1 shown a measurement example.
After completion of automatic setting, the soft key select status changes from the <AUTO> key to the
<REPEAT> key and sweep processing is executed repeatedly.
(- 5.1.1 [SWEEP] switch)

(4) After completion of automatic setting, if you desire to change measuring conditions, change them by the
[FUNCTION] section.

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.




First sweep
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8.1.2 Measurement by manual operations

In case desired measuring conditions cannot be obtained by measurement using the <AUTO> key, set each
measuring condition manually by using the switches in the [FUNCTION] section.

Taking LD light source (wavelength: approx. 1552 nm, level: approx. — 10 dBm) measurement as an example,
the procedure will be described below.

NOTE

Do alignment after the warm-up when you move this equipment.

And, alignment is to do the built-in source.

(1) Connect the light source to be measured to the [OPTICAL INPUT] connector.

(2) Press the [CENTER] switch and set the center wavelength of the light source by the rotary knob or step
keys. In the case of this example, set the mean wavelength to 1552 nm.
For this setting, you may enter [1] [5] [5] [2] [nm/ENTER] by the ten-key pad.

(3) Press the [SPAN] switch and set a wider sweep width than the spectral width of the light source by the
rotary knob or step keys. In the case of this example, set the sweep width to 100 nm.
You may enter [1] [0] [0] [nm/ENTER] by the ten-key pad.

(4) Press the [LEVEL] switch and set the light source level to the reference level by the rotary knob or step
keys. In the case of this example, set — 10 dBm in the reference level.
You may enter [-] [1] [0] [nm/ENTER] or [um/ENTER] by the ten-key pad.

(5) Press the [LEVEL] switch and then the soft key <LVL SCALE>.
Set the level scale to 5 dB/VID by the rotary knob or ten-key pad.
You may enter [5] [Nnm/ENTER] or [Um/ENTER] by the ten-key pad.

(6) Press the [SETUP] switch and then soft key <RESOLN>.
Set the resolution to MINIMUM (2 nm) by the rotary knob or step keys.
You may enter [2] [Nnm/ENTER] by the ten-key pad.

(7)  Press the [SETUP] key and then the soft key <AVERAGE TIMES>.
Set the number of averaging times to 1 by the rotary knob or step keys.
You may enter [1] [nm/ENTER] or [Um/ENTER] by the ten-key pad.

(8) Press the [SETUP] switch and then the soft key <SENS>.
Set the measuring sensitivity to NORM RANG HOLD by the rotary knob or step keys.

(9) Press the [SWEEP] switch and then the soft key <REPEAT> to execute repeat sweep processing.

(10) Watching the measurement result (waveform), change each measuring condition of (3) to (8) to a proper
value.
The setting standard is shown below:
. The center wavelength is set to the peak wavelength of the waveform.
. The sweep width is set to the range where the whole waveform is visible.

8- 4



. The reference level is set to the peak level of the waveform.

. The resolution is set to the level where the waveforms do not change.

. For the number of averaging times, refer to 8.1.4  Averaging times selection.
. For the measuring sensitivity, refer to 8.1.3 Measuring sensitivity selection.
Figure 8-2 shows a measurement example using manual operations.

(11) To stop the sweep processing, press the [SWEEP] switch and then the soft key <STOP>.

First sweep
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8.1.3 Measuring sensitivity selection

This equipment permits selecting 6 types of measuring sensitivity.

(1) For measuring sensitivity selection, press the [SETUP] switch and then the soft key <SENS>.
When the key is pressed, the current measuring sensitivity is displayed in the interrupt display section.
One of NORMAL RANGE HOLD, NORMAL RANGE AUTO, HIGH1, HIGH2 and HIGH3 can be

selected by the rotary knob or step keys.

Table 8-1 shows the contents of each measuring sensitivity.

Table 8-1 Measuring Sensitivity Selection

(- 5.1.5 [SETUP] switch, (2) <SENS> key)

Meagqri_ng Contents Mea§uring sens_itivity
sensitivity display section
NORMAL Measurement is made with the AMP range fixed. SENS: NORM HLD
RANGE HOLD
NORMAL Measurement is made 3 times changing the AMP range SENS: NORM AUT
RANGE AUTO internally and a combination of data measured in each range
is displayed.
When the number of averaging times is set to 2 or more by
the <AVERAGE TIMES> key of the [SETUP] switch,
measurement is made by auto range.
MID Measurement is made with the AMP range switched SENS: MID
automatically.
HIGH1 Measurements is made by the synchronous detection SENS: HIGH1
method internally chopping the light to be measured.
HIGH2 "HIGHL1", "HIGH2" or "HIGH3" is available depending on [SENS: HIGH2
the auto range setting width and band width.
HIGH3 "HIGH3" has the best measuring sensitivity but the lowest ~ [SENS: HIGH3
measuring speed.

(2)  Supposing that the standard measuring speed is provided when the measuring sensitivity is set at
NORMAL ("NORMAL" : NORMAL RANGE HOLD, NORMAL RANGE AUTO) ; as the sensitivity
becomes better, the measuring speed becomes lower in the order of MID, HIGH1, HIGH2 and HIGH3.
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Measuring speed

(3) The selected measuring sensitivity is displayed in the measuring sensitivity display section in the lower
part of the screen.
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8.1.4 Averaging times selection

When the light source level fluctuates or the light source is modulated (below several kHz), the waveform is
disturbed and this makes accurate measurement impaossible.

In this case, increasing the number of averaging times permits accurate spectral measurement.

For selecting the number of averaging times, press the [SETUP] switch and then the soft key <AVERAGE
TIMES>. Then, the current number of averaging times is displayed in the interrupt display section.

Any number can be selected in the range of 1 to 1000 by the rotary knob, step keys or ten-key pad.

(- 5.1.7 [SETUP] switch, (3) <AVERAGE TIMES> key)
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8.2

8.2.

Applied Measurement

1 Spectral width measurement

The spectral width of LD, LED, etc. can be measured.

@

O]

®)

(4)

®)

To measure the spectral width of a waveform displayed on the screen, press the [ANALYSIS] switch.

After the switch is pressed, the soft key menu is displayed.
The spectral width is calculated by an algorithm selected among the algorithms in Table 8-2 and the

markers are displayed.

Table 8-2 Spectral Width Algorithms

Algorithm

Contents

ENV method

Obtains the spectral width from the envelope of the waveform.

THRESH method

Obtain the spectral width from the width of the point where the waveform
intersects the threshold value.

RMS method

Obtains the spectral width from the standard divination of the waveform.

To change the algorithm and threshold value or limit value, refer to 5.1.10 [ANALYSIS] switch.

When the [ANALYSIS] switch is pressed, A\ value is displayed in data area.
This value is regarded as the spectral width.
Also, Ac shown in the data area indicates the center of spectrum width AA.

To measure the spectral width at each sweep, cause the <AUTO ANALYSIS> key in the soft key menu

displayed by pressing the [ANALY SIS] switch to be displayed in reverse video.
This function is convenient for monitoring the spectral width while executing sweep processing.




Spectral Width Measurement Example (1/2)

Optical Spectrum Analyzer 1993 Jul 27 21:19 me-
SPECTRAL WIDTH : <EMUELCPE> :WRITE ;I
THRESH LULL : 3.@@dB K : 1.8@ Ak :  4.623mm [B:FIX  /BLK
THRESH LUL2 : 13.8@dB MODE : 7 AC : 1553.924mn |C:F¥ peB /BLK SHELYSIS1
5.0¢BD RES:@.@2rm  SEMS:MORM HLD AUG: 1 SMPL:AUTO
34 g ANALYS1S2
SPEC. D EDFA NF
ENUELGPE SPCUD THR
ENU 3.08
-134fReEf
dBn PARAMETER
EM)
AUTO
1 ANALYSIS
ALl KR
CLEAR
SWITCH
-334 DISPLAY
rF s
ANALYSTS
-434 | L
1542. 28rm 1552 28rm 2.88rm-D  1562.28mm

ENV method
Optical Spectrum Analyzer 1993 Jul 27 21:20 me-
SPECTRAL WIDTH : <THRESHOLD> MODE FIT : OFF i WRITE n
THRESH LUL : 2@.0edB A 12,123 |B:FIR 4BLK
K: 1.0@ MODE : 174  AC : 1551.759mn |c:Fx a8 /BLK SHELYSIS1
5.0¢BD RES:@.B2rm  SEMS:NORM HLD AUG: 1 SMPL:AUTO
34 g ANALYS1S2
SPEC. D EDFA NF
THRESH SPCWD THR
THR 20.08
-134fReEf
dBn PARAMETER
(THRESH) /]
AUTO
1 ANALYSIS
ALl KR
CLEAR
SWITCH
-334 DISPLAY
rF s
ANALYSTS
434 5 | [
1542. 28rm 1552 28rm 2.88rm-D  1562.28mm

THRESHOLD method



Spectral Width Measurement Example (2/2)

Optical Spectrum Analyzer 1992 Jul 27 21:28
SPECTRAL WIDTH @ <RMS> ) f:WRITE  ~DSH
THRESH LUL : 28.B8dE Aot 4.583mm |B:FIX /BLK
K: 2.0@ AC @ 15B3.271mm |C:Fx B BLK gmgLYSISl
5.@dB-D RES:D.@2rm  SEMS:MORM HLD AUG: 1 SMPL:AUTO
-34 g ANALYS52)
SPEC D EDFQ MF
RIS SPCWD THR
RMS £0.08
-134fREF
dBn PARAMETER
RMS)
AUTO
234 AHALYSIS
ALL MKR
CLECR
SWITCH
-334 DISPLAY
Fs
AHALYSIS
-434 i | |
1542, 28m 1552, 28nm 2.@@m-D  1562.28mm

)

[B¥2] )

RMS method

8.2.2 SMSR measurement
This function can measure the SMSR of the DFB-LD.

NOTE

SMSR is an abbreviation for Side-Mode Suppression Ratio.
The SMSR represents a level difference between the peak level and side mode level
and used as a numeric value for performance evaluation of DFB-LD, efc.

The procedure for SMSR measurement is as follows.

(1) Press the [ANALYSIS] switch.
(2) Pressthe <SMSR *> key in the soft key menu.

(3) The current set definition out of SMSR1 and 2 definitions is displayed in the interrupt display section and
SMSR measurement is executed by this definition.

(4) An SMSR definition can be selected by the rotary knob, step keys or ten-key pad.
The markers are displayed in connection with this.

(5) Each definition of SMSR 1 and 2 is shown in 1) and 2).

8- 11



When SMSR1 is selected:
A level difference between the highest mode peak and the second highest mode peak (except mask
setting range) is obtained by a single touch.

Optical Spectrum Analuzer 1998 Jul 27 21:23 !
<SMER1> VRK Vand PK YPK-¥2nd PK .

MASK 15428.120mm  1549,535m 1.484rm |R: /BLK

+ @.8@nm -5.039dBm -52. 73dBm 45.64dB  |rciFx p-B  /BLK FM
10, BdB-D RES:@.01nm  SEMS:HIGH 1 AUG: 1 SMPL:AUTD 1
104

ANALYS 52

ANALYSIST
SMSR

-1 B QREF

dBm|

) w3 M
= hell =]
e} of @
T =| [T
= =]
) =
— = 7
m T
) =

(SMERY

[

-304

A

AN N

-T88
1543, 12rm 1548, 12nm 1. @@nm-D 1553.12nm

e} [=N%7] [wl=) I T
= — —r— =
I o= mr -
=l T | =]
<(pco| W= |x
wr i ray (%]
zZ & S| =
oW oW

When SMSRL1 is selected

When SMSR?2 is selected:
A level difference between the highest mode peak and the higher of the right and left adjacent modes
is obtained by a single touch.

Optical Spectrum Analyzer 1992 Jul 27 21:24
<EMSRE: VPK ¥ond PK VPk-¥2nd PK LIS
1543, 128nm 1549, 585nm 1.484mm | B:FI¥ /BLK
-5.039dBm -52. 73dBm 45.64dB  |rciFx p-B  /BLK
18. 8dB-D RES:B.@1im  SEMS:HIGH 1 AUG: 1 EMPL:AUTOD
184 :
SMSR_HMODE
I 2
W
~1 AAREF
dBm|

-304

} \ RETURN

I+ =W
= o=
=) =
| mm
» =
== no
i )
=2 W
[ -

-S04
} \ /Y\ PARAMETER)

AN N

]

-T88
1543, 12rm 1548, 12nm 1. @@nm-D 1553.12nm

)

When SMSR2 is selected
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8.2.3 Loss wavelength characteristic measurement

The loss wavelength characteristic of an optical fiber or the like can be measured by using the subtract operation
function.

A measurement example is shown below.

In this case, loss wavelength characteristic measurement is made for SM fiber 10 km in the range of 700 to
1700 nm.

(1) Figure 8-3 shows a loss wavelength characteristic measurement system.

[Reference value measurement]

AQ-4303B AQ6317B
OUTPUT Reference fiber INPUT
O[3 >} L 10O

[Comparison value measurement]

AQ-4303B Unknown fiber AQ6317B
OUTPUT INPUT
O[3 > > e

Fig. 8-3 Loss Wavelength Characteristic Measurement System

(2) Set the measuring conditions of this equipment as follows.

[CENTER] <START WL> © 700 nm

[CENTER] <STOP WL> : 1700 nm

[SETUP] <SAMPLING PT>  : 1001, [SET UP] <RESOLN> ©2nm

[REF LEVEL] : —60dBm, [SET UP] <AVERAGE TIMES> : 1time
[SENS] © HIGH3, [LEVEL]<LVL SCALE> © 10 dBm/div

For the AQ-4303B white light source, set 400 to 1800 nm.

NOTE

When the range of 400 to 1800 nm is set for the AQ-4303B, all the internal filters turn
off and light of all the 400 to 1800 nm band wavelengths is emitted.




(3) Execute reference value measurement. The procedure for this measurement is as follows.

@  Asshown in the measurement system in Fig. 8-3 [Reference value measurement], connect this
equipment to the AQ-4303B white light source by reference (short scale) fiber.

Press the [TRACE] switch.

et the display in reverse video to "A" by the <ACTIVE TRACE A B C> key.

Then, the trace A becomes an active trace (measurement or setting enable trace).

Set the display in reverse video to "DISPLAY A" by the <DISPLAY A BLANK A> key.

Then, the trace A waveform is displayed or becomes ready to be displayed on the screen.

Press the <WRITE A> key to reverse the soft key display and put the trace A into the write mode.
Press the [SWEEP] switch and the soft key <SINGLE>. Measure the reference spectrum.

Press the [TRACE] switch after sweep, and press the <FIX A> soft key to fix trace A.

e ® OO

DUT GSkm 1998 Jul 27 21:1@
v T SHR <DSP
ggé B:FIx ABLH
¥es: C:AB /BLK
dal@.@dB/D RES: 2.@0rm  SENS:HIGH 3 AUG: 1 SMPL: 1881

-84

—BRAREF
dBm|

SEG POINT]

-804

1
SWEEF
MR L1-L2)

SWR TWNTUL
AR Bsec
Fs
SWEEP
1286

7A@, @dnm 1208, B@nm 108, @Brm-D 1788, @dnm |:|

Reference Fiber Measurement Waveform
(4) Execute comparison value measurement. The procedure for this measurement is as follows.

@  Asshown in the measurement system in 8-3 [Comparison value measurement], change the fiber for
connecting between this equipment and AQ-4303B white light source from the reference fiber to the
fiber under measurement.

Press the [TRACE] switch.

Set the display in reverse video to "B" by the <ACTIVE TRACE A B C> key.

Then, the trace B becomes an active trace.

Set the display in reverse video to "B" by the <DISPLAY B LANK B> key.

Then, the trace B waveform is displayed or becomes ready to be displayed on the screen.

Press the <WRITE B> key to reverse the soft key display and put the trace B into the write mode.
Press the [SWEEP] switch and then the soft key <SINGLE>. Measure the comparison spectrum.

@ & 0O



DUT Skm 1998 Jul 27 21:11 -
7 : V=7 3 ~BLK]

=

AUTO
bi=EN :
783 C:AB <BLK REPERT
18. 8dB-D RES: 2.8rm  SEMS:HIGH 3 AUG: 1 SMPL: 1881
{80

-FRREF

o ,,,__/f""‘fnf\\ [
|

SEG POINT
1
SWEEF
MR L1-L2)
U SWR TWNTUL
AR Bsec
Fs
SWEEP
1286

7A@, @dnm 1208, B@nm 108, @Brm-D 1788, @dnm [iiiiiiii}

-804

Measured Waveform of Fiber under Measurement

(5) Perform subtraction. The procedure for this measurement is as follows.

)

@
6)
@

Press the [TRACE] switch.

Set the display in reverse video to "C" by the <ACTIVE TRACE A B C> key.

Then, the trace C becomes an active trace.

Set the display in reverse video to "DISPLAY C" by the <DISPLAY C BLANK C> key.

Then, the trace C waveform is displayed or becomes ready to be displayed on the screen.

When the <CALCULATE C> key is pressed, the comparison value is subtracted from the reference
value and the result is copied to the trace C. (At this time, if <A— B (A/B) — C> of the soft key is
not displayed in reverse video, press the soft key <A- B (A/B) - C>.)

The waveform resulting subtracting the spectrum of the trace B from the spectrum of the trace A is
copied to the trace C and a subscale is displayed at the right of the screen.

(To display a subscale by auto scaling after subtraction, press the <AUTO SUB SCALE> key of the
[LEVEL] switch to reverse it.)

The waveform displayed on the trace C represents the loss wavelength characteristic.



DUT Skm 1998 Jul 27 21:14
- S
ggg l.: 3 TSP F1x
5. 0dB-D RES: 2.@mnm  SENS:HIGH 3 AUG: 1 SMPL: 1081
454

-
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Display Made by Pressing <A- B (A/B) - C> key
(6) To change the displayed waveform into a desired scale, the subscale can be changed manually.

@  To change the subscale, press the [LEVEL] switch and then the soft key <SUB LOG>.
When the <SUB LOG> key is pressed, the current subscale value is displayed in the interrupt
display section.
The subscale value can be switched in the range of 0.1 dB/DIV to 10 dB/DIV with the medium
value (underline) as a center by the rotary knob, step keys or ten-key pad.
The waveform is also changed at that time.

DUT 5km 1998 Jul 27 21:15
v Er— AFIY  BLK
Vo B:FIX  /BLK
5.00BD RES: 2.@0rm  SENS:HIGH 3 AUG: 1 SIPL: 1@@1
458 SUE SCALE
i LB LG 5. @dBkm
{\ 5.QdB-D SUB SCALE
334
e /
OFST LUL
/ 15.0dB
258 LENGTH
1.008kn
( \ AITO
158 R ) \ SUE SCALE
MORE 2.2
P ‘
34 - -~
LEVEL
-5
0. earm 1200.00rm  100.0@rm-D  17@R.88rm [0

Scale Setting by <SUB LOG> key
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To change the offset value, press the [LEVEL] switch and then the soft key <OFST LVL>.

When the <OFST LVL> key is pressed, the current offset value (the value equal to the underlined
characters) is displayed in the interrupt display section.

This value can be switched in the range of -99.9 dB to 99.9 dB by the rotary knob, step keys or ten-
key pad.

The subscale display section and waveform are also changed at that time.

DUT Bk 1998 Jul 27 21:15
v E— AtFIx ZBLK
Vo B:FIX  /BLK
was: C:a-B ADSH
5.0dE-D RES: 2.8rm  SENS:HIGH 3 auG: 1 SMPL: 1001 :
454 SUB SCALE]
I LIE . OFFSET 5. BdB-kny
{\ 1%.8dB SUB SCALE
334
dB /
OFST LUL
/ 15.0dB
28 LENGTH
1.800km
( \ )
158 R ) \ SUE SCALE
MORE 2.2
P ‘
34 — -~
LEVEL
-3a
78D, BRrm 1280.080m  100.88nn/D  1700.880m [0

Offset Setting by <OFST LVL>

(7) Todisplay the scale for the loss in a unit length (1 km), use the <SUB SCALE**.*dB/km> key.

@)

When the <SUB SCALE **.*dB/km> key is pressed, the current sub scale value is indicated in the
interrupt display area.

The sub scale value can be changed from the center (underline) position within the range of 0.1 to
10.0 dB/km by the rotary knob, step keys, or numeric keys.
simultaneously.

The waveforms are also changed

Press the <LENGTH**.***km> key to set the length of optical fiber under measurement.
It can be set from 0.001 to 99.999 km by the rotary knob, step keys, or numeric keys.
The on-screen waveforms has the loss wavelength characteristics in 1 km of optical fiber under test.

The offset can also be changed in the same procedure as Step @ of Paragraph (6).



8.2.4 Optical filter transmission factor measurement

The transmission factor of an optical filter can be measured by using the subtract operation function.
A measurement example is shown below.
(For the subtract operation procedure, refer to 8.2.3 Loss wavelength characteristic measurement.)

(1) Figure 8-4 shows a transmission factor measurement system.

[Reference value measurement]

ASE light source

AQ6317B
OuTPUT Short fiber INPUT
(O] S . e]
[Comparison value measurement]
ASE light source AQ6317B
Measured
Connector filter
Short fier ~ adapter ~
o3 S O[3 ~ |0

Fig. 8-4 Optical Filter Transmission Factor Measurement System

(2) Perform the reference value measurement shown in Fig. 8-4 by the trace A.
The waveform is shown below.

Optical Spectrum Analyzer 1992 Jul 27 21:26

7o T A:LWRITE ~TIEA
=F e

FEEN B:FIX <BLK
va3: CiFX A-B #BLK
10.8dB-D RES: @.1nm  SENS:NORM AUT AUG: 1 SMPL:AUTO
104
-1 B QREF
dBm|
BLANK A
" T ACTILE
N TrAcE IBC
-38.4
TRACE
LIST
MORE 1.2
-50H /l
Fs
TRACE
-78A
1537, 5@rm 1550, BAnm £.58rm -0 1562.50mm [iiiiiiii}

Reference Spectrum
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(3) Asshown in Fig. 8-4, measure the comparison spectrum by the trace B after inserting an optical filter.
The waveform is shown below.

Optical Spectrum Analyzer 1992 Jul 27 21:26
7o T A:WRITE  ~BLK
Yoz B:LRITE
ves: C:Fs A-B ~BLK
18. 8dB-D FES: B.lmm  SEMS:NORM AT AUG: 1 SMPL:AUTO
164
BE &
-1BRREF I
dBm|
BLAMK B
///,/”““\\\\ ACTILE
N TrAcE AlC
-30.0
e TRACE
" LIST /]
fo——"
MORE 1.2
-588 /]
-
TRACE
~TaR
1537, S@rm 1558, B@rm 2.58rm-T 1562 . S8nm [iiiiiiii}

Comparison Spectrum

(4) To subtract the reference value from the comparison value, press the [TRACE] switch and set the display
in reverse video to "C" by the soft key <ACTIVE TRACE A B C>, and then press the <CALCULATE C>
key. (At this time, if the soft key <B-A — C> is not displayed in reverse video, press the <B-A - C>
key.) Then, the waveform resulting from subtracting the spectrum of the trace A from the spectrum of the
trace B is displayed. The displayed waveform represents the transmission factor.

Optical Spectrum Analuzer 1998 Jul 27 21:28 -
7 T-7n: A:WRITE  ~BLK [C
Vol ) K
Fa2 :
5. 0dB-D RES: @.1nm  SEMS:NORM AUT AUG: 1 SMPL:AUTO
194

w
=
g
]
il
A
=
=
[

LAMK C

ACTIVE
TRACE A
TRACE
LIST /]
— =) [
Fs
TRACE

Optical Filter Transmission Factor
8- 19
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-314
1537, 58rm 155@. B@nm 2. 58mm-D 1562, 58nm




®)

(6)

To perform auto scaling for the waveform that has undergone subtraction, refer to 8.2.3 Loss wavelength
characteristic measurement.

To change the on-screen waveforms to the desired scale, manually set the subscale.
The following explains how to change the subscale display to the percentage (%) mode.

@D  Press the [LEVEL] switch, and press the <SUB SCALE****%/D> software key.
The current sub scale value will be indicated in the interrupt display area.
The sub scale value can be changed from 0.1 to 125.0%/D by the rotary knob, step keys, or numeric
keys.
The on-screen waveforms data is equal to the linear relational data multiplied by 100.
The transparency rate of optical filter can be displayed in percentage.

@  To change the bottom value of the subscale, press the <SCALE MIN *** *04> key.
The current value will be indicated in the interrupt display area.
The subscale value can be changed from 0 to the "/DIV" value of subscale multiplied by 10, by
using the rotary knob, step keys, or numeric keys.



8.3 PMD Measurement

This equipment has the evaluation function of the polarization mode dispersion.

8.3.1 Overview

The polarization mode dispersion (PDM) of measured objects such as an optical fiber and the like can be
calculated by combining with the wide band light source such as an ASE light source and high output LED light
source, polarization controller, and analyzer.

8.3.2 Measurement system

Wide band light Polari Polarization Measured Anal
source Olarizer controller object nalyzer AQ6317B

0 p ]

Fig. 8-5 PMD Measurement System

8.3.3 Measurement procedure

@O  Prepare the measurement system shown in Section 8. 3. 2.

® Set the necessary measurement conditions and measure the spectral width.
Set the resolution to " approximately 0.05 nm" at this time.
Match other wavelength settings with those of a light to be used.
[SWEEP] selects the <REPEAT> key from the soft key menu of the switch.

@  Observing the waveform that is repeatedly swept, adjust the polarization controller so that the top and
bottom (level difference between the maximum and minimum values) of a spectrum can be maximized.

@  After the polarization controller has been adjusted, sweep "<SINGLE>" by the [SWEEP] switch.

® After the single sweep has terminated, press [ANALYSIS] and then the <ANALYSIS1 PMD>.
The measurement spectrum automatically calculates the PMD.



PMD Measuremant 1998 Jul 29 13:21 {PMD TH
SPECTRAL WIDTH : <PMD> PEAK MUMBER: 6 A:WRITE  ~Dsp 1 10.08dE

THRESH LUL : 18.08dE PMD: 3.T7lps e
LEFT PEAK : 196.5263THz RIGHT PEAK : 195.2003THZ |r.px ISP
5. 0dB-D RES: B.1rm  SEMS:HIGH 1 AllG: 1 SMPL: 1881
-4 6.0
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i

Fig.8-6 PMD Measurement Result

Threshold level setting

When measuring the PMD, the waveform that descends from the peak beyond a fixed position is not
reflected in the measurement result. This fixed position is called threshold levels and is set using the
"<PMD THRESH> key that is in the soft key of the <PARAMETER> key.

Besides, to recognize the fixed level differences on measured waveforms as the top and bottom differences,
determine them using the <MODE DIFF> key at the <MORE 2/2> stage of the [PEAK SEARCH] switch.
The keys of the "<PMD THRESH> and <MODE DIFF> keys are shown below.

MODE DIFF

PMD Measurement 1998 Jul 29 13:21
SPECTRAL WIDTH : <FID> PEAK MUMEBER: &
THRESH LUL : 18.88dB PrD: 3.TTlps LR 15
LEFT PEAK : 196.5263THz RIGHT PEAK : 195.2003THZ |r.px ISP '

5. AdB-T RES: B.lrm  SEMS:HIGH 1 AlG: 1 SMPL: 188
-4

T PMD THRESH
o % g 10, Gde
sagker 8L N
dBm|
A RIRIRE S

.
g
|

e
>

608 -

N AL

PARAMET]

lmjﬁg

o
s

-804
1528. Blnm 1538. Blnm 2. BBnm-D 1548. BAnm

Fig.8-7 <PMD THRESH>Key and <MODE DIFF> Key
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8.4 Usage of Markers

Using markers permit wavelength/level difference measurement, peak wavelength search, peak level search and
spectral width search.
When using the markers, the [MARKER] switch of the [FUNCTION] section is used.

8.4.1 Marker names

There are two types of marker, namely, line marker and ¥ marker.

The line marker is classified into the wavelength line marker (for the axis of ordinates) and the level line marker
(for the axis of abscissas). Two markers of each type are available.

The V' marker is classified into one moving marker and one hundred fixed markers.

A total of one hundred one markers can be used.

8.4.2 \ marker

To search the peak wavelength and peak level (or bottom wavelength and bottom level) of the waveform
displayed on the screen at the same time or to display the \/ marker onto the screen, press the [PEAK
SEARCH] switch or the [MARKER] switch.

Then, press the <MARKER> key in the displayed soft key menu.

The marker displayed by this operation is called "moving marker" which is moved in connection with the marker
value (wavelength value and level value) ion the data area by the rotary knob.

Move the moving marker to any optional position and press the <SET MKR 1,2> or <SET MARKER> key, and
a fixed marker appears at that position.

(1) When the <MARKER> key is pressed, the moving marker is displayed on the active trace waveform in the
middle of the screen and the marker value is displayed in the data area if no moving marker is not
displayed yet.



Movina marker value Fixed marker 2 - Fixed marker 1

Fixed marker 1 value Fixed marker 2 value
Data area\\Moa] Spectwg Ana W% 1998 Jul 27 21:30 /MARKER
7 15532.298nm 2.96dBm  T-Tn: A:FIx ~BLK
Yoo iSslmsann 2éltiamn  2ldianm  s2lzaan |BiFIX ok e Moving marker
C:WR e\ CENTER
5.0dE-D RES:@.02nm  SENS:NORM HLD AUG: 1 SMPL:AUTO
-48 ARKER-
] :REF LEVEL]
- —
Fixed marker 2 Jigker i

MARKER152)
~dbn| y —__,__,. Fixed marker 1
/
<WKR/‘
CLEAR

240
i ALL MKR
MORE 1.3
344 /)

-~

MARKER
-44.4 ‘ ]

1542.29nm 1552, 29nm 2. B@rm-D 1562, 29nm |:|

Example of V' Maker Display

(2) The method of moving the moving marker is the same as that for the wavelength line marker.

(3) When the <SET MKR 1, 2> key is pressed once, the fixed marker appears at the position of the moving
marker. When it is pressed again, the fixed marker appears.

(4) When the <SET MKR> key is pressed to select the fixed marker number by the rotary knob and ten-key
pad and then the <ENTER> key is pressed, the fixed marker with an arbitrary number can be displayed.

(5) The marker values of the moving and fixed markers are displayed in the data area.
Up to three values of the fixed marker are displayed at a time.
The data area is scrolled up or down by the step keys and the value of the remaining fixed marker can be
displayed.

(6) When the <CLR MKR> key is pressed to select the fixed marker number by the rotary knob and ten-key
pad and then the <ENTER> key is pressed, the fixed marker with an arbitrary number can be cleared.

(7)  When the <MARKER CLEAR> key is pressed, all the V' markers and marker values displayed on the
screen are cleared.



8.4.3 Wavelength line marker

To display the wavelength line marker onto the screen, press the [MARKER] switch and then the soft key

<MORE 1/2>. In the soft key menu displayed by this operation, press the <LINE MARKER 1> or <LINE
MARKER 2> key.

(1) When the key is pressed, the line marker is displayed at a 1/4 position from the left or right end of the
screen and the marker value is displayed in the opposite position to the interrupt display section if the V/
marker is not displayed yet. When both line markers 1 and 2 are displayed, difference of wavelength
between them (L2 - L1) is shown below the marker value.

Optical Spectrum fnalyzer 1998 Jul 27 21:31
T T-7n: A:FIR /BLK  WIARKER 1
; B:FIX  /BLK
o3 i s (LINE
5.0dBD RES:0.02rm  SENS:NORM HLD AUG: 1 oM o WARKERZ ;
Marker value ~ o - - Wavelength line
L2} 1556. £58nm L | m marker 1
. [ L2-L1 4. FE@anm
Wavelength difference ™~
-14aRes
dEm T~

-244

-34.4

MARKER

443 I I

1542, 29nm 1552, 29nm 2. 8Bnm-D 1562, 29nm

Example of Wavelength Line Marker Display

(2) Table 8-3 shows the method of moving the marker after it is displayed.

Table 8-3 Method of Moving Wavelength Line Marker

Wavelength line marker Moving method
Movement to the right Turn the rotary knob clockwise.
Movement to the left Turn the rotary knob counterclockwise.

The marker value changed in real time in connection with the marker movement.
By pressing another key, the marker is fixed. When the same key is pressed once again, the marker is
ready to move.

(3) When the <LINE MRK CLEAR> key is pressed, all the line markers and marker values on the screen are
cleared.



8.4.4 Level line marker

To display the level line marker onto the screen, press the [MARKER] switch and then the soft key <MORE
1/2>.
In the soft key menu displayed by this operation, press the <LINE MARKER 3> or <LINE MARKER 4> key.

(1) When the key is pressed, the level line marker is displayed at the N/ marker position if the \/ marker is
displayed or at a 1/4 position from the upper or lower end of the screen if the V' marker is not displayed,
and the marker value is displayed on the opposite position of the interrupt display section.

When both line markers 3 and 4 are displayed, difference of wavelength between them (L4 - L3) is shown
below the marker value.
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(2) Table 8-4 shows the method of moving the marker after it is displayed.
Table 8-4 Method of Moving Level Line Marker
Level line marker Moving method
Movement to the up Turn the rotary knob clockwise or press the step key [ 1 ].
Movement to the down Turn the rotary knob counterclockwise or press the step key [ ¢ ].

The marker value changed in real time in connection with the marker movement.
By pressing another key, the marker is fixed. When the same key is pressed once again, the marker is
ready to move.

(3) When the <LINE MRK CLEAR> key is pressed, all the line markers and marker values on the screen are
cleared.



8.4.5 Auto search

The peal level and peak wavelength or the bottom level and bottom wavelength can be automatically searched at
each sweep. This function is useful for observing changes of the peak level and peak wavelength while repeat
sweep processing is continued.

(1) Press the [PEAK SEARCH] switch and then the soft key <MORE 1/2>.
In the soft key menu displayed by this operation, press the <AUTO SEARCH> key to display it in reverse
video.

(2) After the <AUTO SEARCH> key is pressed into a display in reverse video, press the [PEAK SEARCH)]
switch and then the soft key <PEAK SEARCH>,
After that, the peak level and peak wavelength are automatically searched at each sweep and moving
marker is displayed.
After the [PEAK SEARCH] switch is pressed and also the soft key <BOTTOM SEARCH> is pressed, the
bottom level and the bottom wavelength are automatically searched and the moving marker is displayed.

(3) To clear the auto search mode, press the <AUTO SEARCH> key once again to reset its display in reverse
video to the initial status.



8.4.6 Wavelength difference and level difference measurement

The wavelength difference and level difference can be measured by using the fixed marker.

(1) Press the [PEAK SEARCH] switch or [MARKER] switch. In the soft key menu displayed by this
operation, press the <MARKER> key to display the moving mark.

(2) Move the moving marker to an optional position and press the <SET MARKER 1> key.
Then, the fixed marker 1 appears at that position and both wavelength value and level value of the fixed
marker 1 are displayed at \/1 in the data area.

(3) When the moving marker is moved further, the wavelength difference and level difference from the fixed
marker 1 are displayed at the right end of the data area.
The wavelength difference and level difference change in connection with the movement of the moving
marker.

Moving marker Wavelength difference or level
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Wavelength Difference Measurement

(4) Move the moving marker to an optional position and press the <SET MARKER 2> key.
The fixed marker 2 appears at that position and the wavelength difference and level difference between the
fixed marker 1, 2 and moving marker are displayed.

NOTE

As a level difference, (fixed marker 2 - fixed marker 1) is displayed when the level axis
is of LOG scale or (fixed marker 2 / fixed marker 1) is displayed when the level axis is
of linear scale.

(5) When the <MORE 2/3> or <MORE 3/3> key is pressed and the <OFFSET SPACING> key is used to
select SPACING, the wavelength difference and level difference between the fixed markers are displayed.

8- 28



8.5 Convenient Functions

8.5.1 Marker-to-marker sweep function

The marker-to-marker sweep function permits a sweep between the wavelength line marker 1 and wavelength

line marker 2.
Because the sweep range is limited to the section between the marker 1 and marker 2, high-speed sweep

processing can be executed.
This function is useful for observing variations in a specific portion of the spectrum.
(- 5.1.1 [SWEEP] switch)

(1) Set the wavelength line marker 1 and wavelength line marker 2 to both sides of the range to be swept.
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(2) Press the [SWEEP switch]. In the soft key menu displayed by this operation, press the <SWEEP MKR
L1-L2> key to display it in reverse video.
When the <REPEAT> or <SINGLE> key is pressed, the marker-to-marker sweep function is executed and
a repeat or single sweep is performed between the wavelength line marker 1 and wavelength line marker 2.
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(3) To cancel the marker-to-marker sweep function, press the [SWEEP] switch. In the soft key menu
displayed by this operation, press the <SWEEP MKR L1-L2> key again to reset its display in reverse
video into the initial status.

After the display in reverse video is reset to the initial status, the marker-to-marker sweep function is
canceled and sweep processing is executed for all the range of the screen.



8.5.2 Marker-to-marker power measurement function

On a displayed waveform, the integrated power of the portion enclosed by the wavelength line marker 1 and
wavelength marker 2 can be obtained.
(- 5.1.10 [ANALYSIS] switch, (2)-2 <POWER> key)

This function is useful for ASE evaluation of an optical amplifier.

(1) Set the wavelength line marker 1 and wavelength line marker 2 on both sides of the range where integrated
power is to be measured.
Optical Spectrum Analuzer 1998 Jul 27 21:45 [LINE
T T-Fn: :
oz : g LINE
vE3: C:WRITE  DSP
10, @dBD RES:@.@1rm  SEMS:HIGH 1 AUG: 1 SMPL:AUTO
e T i iner s | Wavelength
marker 1 — f marker 2
_18 Lz-L1 Z.a88nm // MQRKER ‘,:1
dem| — MKR L1-LZ]
m
’W‘/Range where _
. L1-L2_~fintegrated power is to
E rikr | be measured.
~eLEsr
-
588 /
rF s
} /\ MARKER
~TaH 7/%
1543, 12mm 1548, 12nm 1. B@nm~D 1553.12nm
[ |
Marker-to-Marker Power Measurement Range Setting
(2)  Press the [MARKER] switch and then the soft key <MORE 1/2>.
In the soft key menu displayed by this operation, press the <SEARCH L1-L2> key to display it in reverse
video.
(3) Pressthe [ANALYSIS] key. In the displayed soft key menu, press the <POWER> key to display it in

reverse video.

When the key is pressed, marker-to-marker power measurement is executed and the integrated power of
the hatched portion in the above figure is calculated. The obtained integrated power value is displayed in

the data area.

When the <POWER> key is pressed unless the <SEARCH L1-L2> key is displayed in reverse video,
integrated power calculation is performed for all range of the screen.



The integrated power value is displayed.
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After Execution of Marker-to-Marker Power Measurement Function

(4) To cancel the marker-to-marker power measurement function, press the [ANALYSIS] switch and then the
spectral width search or SMSR measurement soft key to display it in reverse video.
When the key is displayed in reverse video, the [ANALYSIS] switch executes the function of the soft key
displayed in reverse video.

8.5.3 0 nm sweep function

This function measures a secular change of level with a specific wavelength, and is useful for optical axis
alignment in entering the light source into an optical fiber.

(- 5.1.4,5 [SPAN] switch)

Taking a case where the He-Ne gas laser (632.8 nm) space light enters an optical fiber as shown in Figure 8-8, as
an example, this function will be explained below.

AQ6317B

X He-Ne gas laser

O = :|<§O

Optical fiber plug

Fig. 8-8 Space Light Entering an Optical Fiber



(1) Set the mean wavelength of this equipment to 632.8 nm and the resolution to 10 nm.

(2)  Set the sweep width to 0 nm, specifying a 0 nm sweep.
When the sweep width is set to 0 nm, all of sweep start wavelength, mean wavelength and sweep end
wavelength are set to 632.8 nm, so that the axis of abscissas becomes a time axis.

(3) With the 0 nm sweep set, the time required for a sweep from the left end to the right end of the screen can
be set by the <O nm SWEEP TIME> key in the soft key menu displayed by pressing the [SPAN] switch.

(4) Press the soft key <REPEAT> after pressing [SWEEP] key.
When the switch is pressed, it is possible to observe a secular change of level at 632.8 nm at which repeat
sweep processing is executed.
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(5) While observing the displayed waveform, move the optical fiber plug slightly to cause the incident amount
of the light source to go to the peak value.



8.5.4 Normalization display function

This function displays a waveform in normalized form.
(- 5.1.11 [TRACE] switch, (30) <NORMALIZE C> key)

(1) Display a waveform to be normalized onto the screen.
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Before Execution of Normalize Display Function

(2) Press the [TRACE] switch and then the <ACTIVE TRACE A B C> key. In the soft key menu displayed
by this operation and setting the display in reverse video to "C", press the <EFFECT C> key.
Next, press the <NORMALIZE C> key.
When the key is pressed, the waveform peak is set to 1 dB when the subscale is a linear scale or to 0 dB
when the subscale is a LOG subscale, and the waveform is normalized and then displayed.
"C:NORMY/DSP (or BLK)" is displayed in the trace status display section. This indicates that the
waveform has been processed by this function.
If the waveform level is too low, this function is not executed.
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8.5.5 Three-dimensional display function

The three-dimensional display function can simultaneously display 3 to 16 spectrums with the Z-axis (direction
of depth) added to the normal display. (- 5.1.12 [DISPLAY] switch, (3) 3D DISPLAY> key, (13) <ANGLE>
key and (15) <Z-SCALE> key)

On the three-dimensional display, the newest waveform is displayed most forward at each sweep and the existing
waveforms are fed backward one after another.

When a sweep is performed at time intervals, the Z axis represents the time elapsed.

Accordingly, a secular change of the light source spectrum can be observed.

When a sweep is performed changing light source parameters (temperature, LD bias current, etc.), the Z axis
represents these parameters at measurement.

Taking a case where a secular change of spectrum is observed at intervals of 10 seconds by using the three-
dimensional display function, as an example, this function will be explained as follows.

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.




@

O]

©)

(4)

®)

(6)

On the ordinary display screen, set measuring conditions suitable for measuring the spectrum.
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Press the [SWEEP] switch. In the soft key menu displayed by this operation, press the <SWP INTVL>
key.

Set the WAIT time to 10 s and press the [nm/ENTER] or [Um/ENTER] key.

(- 5.1.1 [SWEEP] switch, (8)<SWP INTVL> key)

Press the [DISPLAY] switch. In the soft key menu displayed by this operation, press the <3D
DISPLAY> key.

When the switch is pressed, the screen changes from the ordinary display screen to the 3-dimensional
display screen.

Press the [SWEEP] switch. In the soft key menu displayed by this operation, press the <REPEAT> key.
When the switch is pressed, a sweep is performed at intervals of 10 seconds and a waveform is displayed
on the 3-dimensional display screen. It is possible to observe a secular change of the spectrum at
intervals of 10 seconds.

To return the 3-dimensional display screen to the ordinary display screen, press the <STOP> key to stop
the sweep and then press the [DISPLAY] switch. In the soft key menu displayed by this operation, press
the <NORMAL DISPLAY> key.

For setting the display angle and the number of display spectrums for 3-dimensional display, refer to
5.1.12 [DISPLAYT] switch, (13) <ANGLE> key, <15) <Z-SCALE> key.)
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Chapter 9 GP-IB FUNCTIONS

This chapter describes the GP-1B functions.

9.1
9.2

9.3
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9.1 GP-IB 1 Port and GP-IB 2 Port

This equipment can be controlled externally by the GP-1B (conforming to IEEE-488, and also can control other
external units when this equipment itself functions as a controller.
There are two GP-IB ports (connectors) on the rear panel of this equipment.

. GP-1B 1
Used to control this equipment remotely by a controller such as personal computer.
This port connects the controller and other units to be controlled by this controller.

. GP-IB 2
Used to control external units when this equipment itself functions as a controller.
This port connects the X-Y plotter and external units to be controlled by the program functions of this
equipment.

CAUTION

¢ Evenif a controller such as a personal computer is connected to the GP-IB 2 port,
it is impossible to control this equipment remotely.

« Even it external units to be controlled by the wavelength variable light source or
program functions are connected to the GP-IB 1 port, they cannot be operated.

e These two GP-IB ports are independent of each other. Accordingly, it is
impossible to send messages directly from a controller connected to the GP-IB 1
port to an external unit connected to the GP-IB 2 port.




9.2 Usage of GP-IB 1 Port

9.2.1 Interface functions of GP-IB 1 port

Table 9-1 shows the interface functions of the GP-IB 1 port.

Table 9-1 Interface Functions of the GP-IB 1 Port

Code Interface function
SH1 All send functions
AH1 All receive functions
T6 Basic talker
Serial polling
Talker release by MLA
L4 Basic listener

Listener release by MTA

SR1 All service request functions
PL1 All remote/local functions
PPO No parallel polling function
DC1 All device clear functions
DT1 All device trigger functions
Co No controller function

El Open collector driver

9.2.2 Connection to GP-IB system

Turn off the power supply of this equipment and the power supplies of the units (e.g., controller) to be connected
to this equipment.  Connect the units to the GP-IB 1 connector on the back panel of this equipment by GP-IB
cord.

Tighten the fixing screw of the connector firmly.

CAUTION

If the GP-IB cord is connected or disconnected on the power ON status, this will cause
a malfunction or failure to this equipment.




9.2.3 Address setting

The GP-1B address is set by the <MY ADRS> key of the [SYSTEM] switch. When the soft key is pressed, the
current address is displayed in the interrupt display section of the screen.
Set the address to 0 to 30 by the rotary knob, step keys or ten key pad.

9.2.4 Local/remote function

M

@

©)

(4)

®)

When REN and ATN are caused to go "true" by the controller and the listen address is sent, this
equipment is put into the remote status.

In the remote status, all the panel switches and soft keys except the <LOCAL> key become ineffective.
The [REMOTE] lamp comes on to indicate the remote status.

By pressing the <LOCAL> key, this equipment is returned to the local status and the switches on the panel
are enabled.

When the GTL (Go To Local) message is sent from the controller or REN is caused to go "false", this
equipment can also be returned to the local status.

When the LLO (Local Lock Out) message is sent from the controller, this equipment is put into the local
lock out status.  This status can not be returned to the local status by pressing the <LOCAL> key.
To reset the local lock out status, cause REN to go "false" by the controller.

9.2.5 Program codes (commands)

)
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Table 9-2 shows a program code (command) list of this equipment. If these program codes are sent from
the controller in the remote status, this equipment performs the operations shown in the table.

Several program codes can be sent in connected form by using "," for connection.

However, the receive buffer capacity of this equipment is 512 bytes.

When the total number of characters except blanks (including control codes), an excess of program codes
is ignored.

The following two delimiters are valid.
* CRLF
« EOI

Every blank is ignored.

All incorrect program codes are ignored.



D [FUNCTION] section

Table 9-2 GP-1B Program Codes (1/36)

next sweep in the repeat sweep mode.
(Unit: sec)
FHA*x 0 t0 99999(1 step) 0= MINIMUM

Function Control command Explanation Talker command Talker output data format
[SWEEP]
<AUTO> AUTO Starts an auto sweep. N Output of measurement status
<REPEAT> RPT Starts a repeat sweep. Status Output
STOP 0
- SINGLE 1
<SINGLE> SGL Starts a single sweep. > SWEEP? REPEAT 5
AUTO 3
<SEGMENT MEASURE> SMEAS Measures according to the set sampling count. SEGMENT 4
MEASURE
<STOP> STP Stops a sweep. WL CAL 11
) OPTICAL 12
ALIGNMENT
<SEG POINT****> SEGP**** Sets the sampling count for measurement by SEGP? 1 to 20001
SEGMENT MEASURE.
**%%: 1 to 20001 (1 step)
<SWEEP MKR L1-L2> SWPM* Selects ON or OFF for the marker-to-marker sweep SWPM? ON: 1, OFF: 0
function.
ON..*: 1OFF...*: 0
<SWP INTVL*****sec> SWP[***** Sets the time from a start of a sweep till a start of the  |SWPI? 0 to 99999




Table 9-2 GP-1B Program Codes (2/36)

the right end at a sweep with a span of 0 nm.
(Unit: sec)
**:0to 50 (1step) 0=MINIMUM

Function Control command Explanation Talker command Talker output data format
[CENTER]

<CENTER**** **nm> CTRWLL*#* *% Sets the center wavelength (Unit: nm) CTRWL? 600.00 to 1750.00
Fakk *%:600.00 to 1750.00 (0.01 step)

<CENTER**** ***THz> CTRE*** ***x Sets the center frequency. (unit: THz) CTRF? 171.500 to 499.500
Fxx &% 171.500 to 499.500 (0.001 step)

<START WL**** **nm> STAWL**** ** Sets the measurement start wavelength. (Unit: nm) STAWL? 0.00 to 1750.00
*hkk *%:0.00 to 1750.00 (0.01 step)

<START *** ***THz> STAF*** *** Sets the measurement start frequency. (Unit: THz) STAF? 1.000 to 499.500
Faok *4%:1.000 to 499.500 (0.001 step)

<STOP WL**** **nm> STPWL**** ** Sets the measurement end wavelength. (Unit: nm) STPWL? 600.00 to 2350.00
Fakk *%:600.00 to 2350.00 (0.01 step)

<STOP *** ***THz> STPR*** ***x Sets the measurement end frequency. (Unit: THz) STPF? 171.500 to 674.500
*xk &% 171.500 to 674.500 (0.001 step)

<PEAK—CENTER> CTR=P Sets the waveform peak to the center wavelength. None

<AUTO CENTER> ATCTR* Selects ON or OFF for the peak-center function at each |ATCTR? ON: 1, OFF: 0
sweep. PEAK—CENTER
ON...*:1 OFF...*:0

[SPAN]

<SPAN**** *nm> SPAN**** * Sets the span. (Unit: nm) SPAN? 0, 0.5 to0 1200.0
*H*% *:0, 0.51t0 1200.0 (0.1 step)

<SPAN *** ***THz> SPANF Sets the span. (Unit: THz) SPANF? 0, 0.100 to 350.000
*ak *4%:0, 0.100 to 350.000 (0.001 step)

<AA—SPAN> SPN=W Sets the span according to the spectral width. None

<0 nm SWEEP TIME**S> ZSWPT** Measurement time from the left end of the screen to ZSWPT? 0to 50
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Function Control command Explanation Talker command Talker output data format
[LEVEL]
<REF LEVEL> REFL*** * Sets the reference level. [in LOG] (Unit: dBm) A —90.0t0 20.0
**% % —00.0 to 20.0 (0.1 step)
REFLP*.** Sets the reference level. [in linear] (Unit: pW) PW 1.00 to 999
*** 1.001t09.99 (0.01 step)
10.0 t0 99.9 (0.1 step)
100 to 999 (1 step)
REFLN*.** Sets the reference level. [in linear] (Unit: nW) NW 1.00 to 999
* %% 1,00 to 9.99 (0.01 step) > REFL?
10.0 t0 99.9 (0.1 step)
100 to 999 (1 step)
REFLU* ** Sets the reference level. [in linear] (Unit: pW) UW 1.00 to 999
*** 1.001t09.99 (0.01 step)
10.0 t0 99.9 (0.1 step)
100 to 999 (1 step)
REFLM* ** Sets the reference level. [in linear] (Unit: mW) MW 1.00 to 100
*** 1.001t09.99 (0.01 step)
10.0 to 100 (0.1 step) _
<LVL SCALE****dB/D> LSCL**.* Sets the scale of the level axis. LSCL? 0.1t010.0a
***:0.1t0 10.0 (0.1 step. Unit: dB/DIV) or LIN 0 (Linear scale)
(linear scale)
<BASE LVL****mW> BASL*** * Sets the bottom scale value in Linear Scale mode. BASL? PW 1.00t0 999 NW 1.00 to 999
*** % 0to REF LEVEL x 0.9 UW 1.00t0 999 MW 1.00 to 999
<PEAK - REF LEVEL> REF=P Sets the peak level to the reference level. None
<AUTO REF LEVEL> ATREF* Selects ON or OFF for the PEAK - REF LEVEL ATREF? ON: 1, OFF: 0

function to be executed at each sweep.
ON...*:1 OFF...*:0
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Function Control command Explanation Talker command Talker output data format
[LEVEL]

<dBm dBm/nm> LSUNT* Switches the level axis scale display between LSUNT? dBm(w): 0
"dBm(W)" and "dBm/nm" (or "W/nm"). dBm/nm(W/nm): 1
dBm(W) ....*: 0
dBm/nm (W/nm) ...*: 1

<SUBLOG**.*dBD> SLOG**.* Sets the subscale (at LOG) SLOG? 0.1t010.0
***:0.1t0 10.0 (0.1 step)

<SUB LIN*.***D> SLIN* *** Sets the subscale (at LINEAR) SLIN? 0.005 to 1.250
****:0.005 to 1.250 (0.005 step)

<SUB SCALE**.*dB/km> SKM** * Sets the subscale to "dB/km". SKM? 0.1t010.0
***:0.1t0 10.0 (0.1 step)

<SUB SCALE*** *%/D> SPS*** * Sets the subscale to "%/D". SPS? 0.510 125.0
**%*:0.51t0 125.0 (0.1 step)

<OFST LVL****dB> LOFST*** * Sets the offset level of the scale. (Unit: dB) LOFST? —99.91t099.9
*Hk *:-99.9 10 99.9 (0.1 step)

<OFST LVL*** *dB/km> LOFSKM*** * Sets an offset of subscale. (in dB/km) LOFSKM? —99.91t099.9
*Hk*: —00.9 10 99.9 (0.1 step)

<SCALE MIN*** *> SMIN*** * Sets the bottom scale value in Linear subscale mode. |SMIN? 0to 12.5
*xk %0 to (/DIV) x 10

<SCALE MIN*** *04> SMINP*** * Sets the bottom scale value in "%" subscale mode. SMINP? 0to 125
*xk %0 to (/DIV) x 10

<LENGTH*****km> LNGT** *** Sets an optical fiber length. LNGT? 0.001 to 99.999
** **%:0.001 to 99.999 (0.001 step)

<AUTO SUBSCALE> ATSCL* Selects ON or OFF for the auto scaling display function|ATSCL? ON: 1, OFF: 0

ON...*:1 OFF...*:0
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Function Control command Explanation Talker command Talker output data format
[SETUP]
<RESOLN*.**nm> RESLN*.** Sets the resolution. (Unit: nm) RESLN? 0.01t0 2.0
***:0.01 to 2.0 (1-2-5 steps)
<RESOLN ***GHz> RESLNF*** Sets the resolution. (Unit: GHz) RESLNF? 2, 4,10, 20, 40, 100, 200, 400
***: 2,4, 10, 20, 40, 100, 200, 400
<SENS> A
SENS NORM RANGE SNHD Output of measuring sensitivity
HOLD Measurin
SENS NORM RANGE  [SNAT Se”Si“Vitg output
AUTO SENS HIGH1 1
SENS MID SMID Sets the measuring sensitivity. SENS? SENS HIGH2 2
> SENS HIGH3 3
SENS NORM 4
SENS HIGH1 SHI1 RANG HOLD
SENS NORM 5
SENS HIGH2 SHI2 RANG AUTO
SENS MID 6
SENS HIGH3 SHI3 )
<AVERAGE TIMES****> |AVG**** Sets the number of averaging times for measurement. |AVG? 1to 1000
****: 1 to 1000 (1 step)
<SAMPLING PT****> SMPL**** Sets the sampling point for measurement. SMPL? 11 to 20001,0

****: 11 t0 20001 (1 step) O(auto)
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Table 9-2 GP-1B Program Codes (6/36)

Function Control command Explanation Talker command Talker output data format
[SETUP]
<CW LIGHT MEASURE> [CLMES Sets the CW light measurement mode. h Measurement mode| Output
PULSE light 0
measurement mode
: CW light 1
?
<PLS LIGHT MEASURE> [PLMES Sets the PULSE light measurement mode. >~ CWPLS? measurement mode
J
<LPF MODE> LPF Mode for measuring chop light by using a lowpass R Measurement mode | Output
filter. LPF MODE 0
<PEAK HOLD MODE>  |PKHLD**** Mode for measuring chop light by using the peak hold | >PLMOD? EXT TRG MODE 1
method. PEAK HOLD 2+
seexx[hold time (Unit: ms)]: 1 to 9999 (1 step) MOBE hold time
<EXT TRG MODE> EXTRG Mode for measuring chop light by an external trigger
signal. J
<X SCALE UNIT> XUNT* Switches the display of the X-axis scale to the XUNT? Wavelength : 0
wavelength or frequency. Frequency :1
For the wavelength :*: 0
For the frequency :*:1
<TLS SYNCRO SWEEP> TLSSYNC* Selects ON or OFF for the TLS synchronization sweep |TLSSYNC? ON:1
function. OFF:0
ON.....*:1 OFF....... *:0
<RESOLN CORRECT> RESCOR* Sets the resolution correction function RESCOR? ON:1
OFF *:0, ON *:1 OFF:0
<MEAS WL AIR VAC> MESWL* Switches measurement wavelength (between air MESWL? AIR:0, VAC:1

wavelength and vacuum wavelength)
When AIR (air wavelength) is selected :0
When VAC (vacuum wavelength) is selected :1
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Table 9-2 GP-1B Program Codes (7/36)

Function Control command Explanation Talker command Talker output data format
[MARKER]
<MARKER> WMKR**** *** | Sets the moving marker to the specified wavelength ) Output of the wavelength (or
position. (Unit: nm) frequency) and level at the moving
FHkk **%:0.000 to 2350.000 marker position.
FMKR*** *** Sets the moving marker to the specified frequency MKR?
position. (Unit: THz)
*x Kk 1.0000 to 674.5000
<MARKER - CENTER> CTR=M Sets the wavelength of the moving marker to the center |None
wavelength.
<MARKER->REF LEVEL> [REF=M Sets the level of the moving marker to the reference None
level.
<SET MARKERZ1,2> MKR1 Sets the moving marker to the fixed marker 1. MKR1? Output of the wavelength and level at
the fixed marker 1.
MKR2 Sets the moving marker to the fixed marker 2. MKR2? Output of the wavelength and level at
the fixed marker 2.
<SET MKR ***> MKR*** Sets the moving marker to the fixed maker ***. MKR?*** Output of the wavelength and level at
***: 1 to 200 (1 step) the fixed marker ***,
<CLR MKR ***> MCLR*** Clears the fixed marker ***. None
***: 1 to 200 (1 step)
<ALL MARKER CLEAR> |MKCL Clears the moving marker, fixed markers and the None
marker values in the data area.
<LINE MARKER1> LIMKHHx Fxx Sets the wavelength line marker 1. (Unit: nm) L1IMK? As per Table 9-4 Output Data
FAAk ***x:0.000 to 2350.000 Format.
LIFMK*** ****  [Sets the wavelength line marker 1. (Unit: THz)
Fkx Kk 1.0000 to 674.5000
<LINE MARKER2> L2MHHxx Hokeok Sets the wavelength line marker 2. (Unit: nm) L2MK? As per Table 9-4 Output Data
FAAk ***x:0.000 to 2350.000 Format.
L2FMK*** ****  |Sets the wavelength line marker 2. (Unit: THz)

Fak Jxkx: 1.0000 to 674.5000
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Table 9-2 GP-1B Program Codes (8/36)

Function

Control command

Explanation

Talker command

Talker output data format

[MARKER]

<LINE MARKER3>

Sets the level line marker 3.

1 L3MK?

As per Table 9-4 Output Data

LOG scale L3DBM**#* % |3k sk —150 00 to 40.00 (dBm) Format.
SUBLOG scale L3DB**** ** Fkkek *x: —139.90 to 139.90 (dB)
LIN scale LILN* ***Eg**  [* **xpixx: () to 1.360E+£02 Y,
<LINE MARKER4> Sets the level line marker 4. l
LOG scale LADBM**** Fkdkk **. —150.00 to 40.00 (dBm) LAMK?
SUBLOG scale LADB**** ** Fkkek *x: —139.90 to 139.90 (dB)
LIN scale LALN* ***Eg**  [* **xpixx () to 1.360E+£02 J
<MKRL1-L2 - SPAN> SP=LM Sets the L1-L2 section to the sweep range. None
<SEARCH L1-L2> SRLMK* Sets whether or not to execute peak value detection SRLMK? ON: 1, OFF: 0
between L1 and L2.
ON...*:1 OFF...*:0
<LINE MKR CLEAR> LMKCL Clears the line markers and line marker values. None
<MARKER MULTI-MKR MLTMKR* Switches the marker value display to the multi-marker |MLTMKR? 0: OFF, 1: ON
DISPLAY> display.
OFF*0 ON*1
<MARKER OFFSET MKROS* Displays the difference for the moving marker or MKROS? 0: OFFSET, 1: SPACING
SPACING> adjacent marker.
OFFSET *:0  SPACING *: 1
<MARKER LVL DIGIT> FIG* Specifies the number of level display decimal digits of [FIG? 0: 1 digit, 1: 2 digits, 2: 3 digits
the marker.
1 digit *: 0, 2 digits *: 1, 3 digits *: 2
<MKR LIST PRINT> MKRPRT Prints out the multi-marker value. None
<MKR AUTO UPDATE> MKRUP Makes the waveform track the fixed marker level MKRUP? 0:0OFF, 1:ON
position.
OFF *:0, ON *:1
<MKR UNIT nm THz> MKUNT* Sets the display unit of the wavelength marker value. |MKUNT? 0:nm, 1:THz

nm*.0, THz*:1
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Table 9-2 GP-1B Program Codes (9/36)

Function Control command Explanation Talker command Talker output data format
[PEAK SEARCH]
<PEAK SEARCH> PKSR Detects the MAX value of level. Output
<BOTTOM SEARCH> BTSR Detects the MIN value of level. PKSR? BOTTOM 0
PEAK 1
<NEXT SEARCH> NSR Detects the next largest value (or next smallest value) [None
<NEXT SRCH RIGHT> NSRR Detects the largest value (or smallest value) on the right{None
side of the moving marker.
<NEXT SRCH LEFT> MSRL Detects the largest value (or smallest value) on the left [None
side of the moving marker.
<AUTO SEARCH> ATSR* Selects ON or OFF for the automatic detection of the |ATSR? ON: 1, OFF: 0
peak/bottom function.
ON* 1,0FF* 0
<MODE DIFF** **dB> MODIF** ** Sets the level difference for mode judgment. MODIF? 0.01 to 50.00

(Unit: dB)
** **:0.01 to 50.00 (0.01 step)
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Table 9-2 GP-IB Program Codes (10/36)

(with the 1-time magnification):
"1": Sets the marker to the peak of selected mode.

"2": Sets the marker to the matching position of
threshold level.

Function Control command Explanation Talker command Talker output data format
[ANALYSYS]
<SPEC WD*¥#sksskskik> SW#* Measures the spectrum width. SW? ENVELOPE: 0, THRESH: 1,
ENVELOPE *: 0, THRESH *: 1, RMS  *: 2, RMS: 2, PEAK RMS: 3, NOTCH: 4
PEAK RMS *: 3, NOTCH *: 4
(ENVELOPE) SWENV#* % Measures the spectrum width in Envelope method. None

Threshold method
** *%:0.01 to 50.00 (0.01 step)

<ENV THI1**.*dB> ENVT]** ** Sets a threshold (in dB) for spectrum width searchin  |ENVT1? 0.01 to 50.00
Envelope method.
** *:0.01 to 50.00 (0.01 step)

<ENV TH2** *dB> ENVT2** ** Sets a truncation limit for spectrum width search in ENVT2? 0.01 to 50.00
Envelope method.
** *:0.01 to 50.00 (0.01 step)

<ENV K*%* #%> ENVEK** ** Sets a magnification ratio for spectrum width search in |ENVK? 1.00 to 10.00
Envelope method.
** *%:1.00 to 10.00 (0.01 step)

(THRESH) SWTHR** ** Measures the spectrum width in Threshold method. None

** *%: Threshold value 0.01 to 50.00 (0.01 step)

<THRESH TH**.*dB>|THRTH**.** Sets a threshold (in dB) for spectrum width search in  |THRTH? 0.01 to 50.00
Threshold method.
** *%:0.01 to 50.00 (0.01 step)

<THRESH K****>  [THRK** ** Sets a magnification ratio for spectrum width search in |THRK? 1.00 to 10.00
Threshold method.
** *%:1.00 to 10.00 (0.01 step)

<MODE FIT> MODFT* During spectrum width search in Threshold method MODEFT? "1": Sets the marker to the mode

peak.

"0": Sets the marker to the matching
position of threshold level.
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Table 9-2 GP-IB Program Codes (11/36)

Function Control command Explanation Talker command Talker output data format
[ANALYSYS]
<SPEC WD*rrrrrs>
(RMS) SWRMS** ** Measures the spectrum width in RMS method. None
** **: truncation limit 0.01 to 50.00 (0.01 step)
<RMS TH**.*dB> RMSTH** * Sets a truncation limit (in dB) for spectrum width RMSTH? 0.01 to 50.00
search in RMS method.
***:0.01 to 50.00 (0.01 step)
<RMS K** **> RMSK** ** Sets a magnification ratio for spectrum width search in |RMSK? 1.00 to 10.00
RMS method.
** **:1.00 to 10.00 (0.01 step)
(PEAK RMS) SWPRM** ** Measures the spectrum width in Peak RMS method. None
** **: truncation limit 0.01 to 50.00 (0.01 step)
<PK RMS** *dB> PRMTH** * Sets a truncation limit (in dB) for spectrum width PRMTH? 0.01 to 50.00
search in Peak RMS method.
***:0.01 to 50.00 (0.01 step)
<PK RMS K** **> PRMK** ** Sets a magnification ratio for spectrum width search in |PRMK? 1.00 to 10.00
Peak RMS method.
** **:1.00 to 10.00 (0.01 step)
(NOTCH) None Measures the notch width. None
<NOTCH TH***dB> |NCHTH**.* Sets a threshold (in dB) for notch width measurement. |NCHTH? 0.01 to 50.00
***:0.01 to 50.00 (0.01 step)
<PEAK/BOTTOM> NCHMOD* Sets the notch width measuring direction. NCHMOD? 0:PEAK, 1:BOTTOM

PEAK *:0, BOTTOM *:1
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Table 9-2 GP-IB Program Codes (12/36)

Function

Control command

Explanation

Talker command

Talker output data format

[ANALYSYS]

<ANALY S| S **sssssssks

Analyzes the parameters required for side mode
suppress ratio, power measurement, and LD and LED
indication.

** **:0.01 to 50.00 (0.01 step)

(SMSR) None
<SMSR*> SMSR* Sets the reference to measure the side mode suppress [SMSR? 1,2
ratio. *:1,2
<SMSR MASK SSMSK** ** Sets the mask range (in nm) close to the peak during  |SSMSK? 0t0 99.99
¥ FFm> SMSR1 measurement.
****: 010 99.99 (0.01 step)
(POWER) PWR Measures the marker-to-marker power. None
<PWR OFST****dB> |POFS** ** Sets a compensation value (in dB) for marker-to- POFS? —10.00 to 10.00
marker measurement.
** %% —10.00 to 10.00 (0.01 step)
(FP-LD) (See Table A1) |FPAN Analyzes the Fabry-Peror laser diode. None
(DFB-LD) (See Table Al.) IDFBAN Analyzes the DFB laser diode. None
(LED) (See Table A1) LEDAN Analyzes the light emitting diode (LED). None
(PMD) PMD Sets the PMD analysis. None
<PMDTH****dB> PMDTH** ** Sets the threshold of the PMD. (unit: dB) PMDTH? See the talker data format.
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Table 9-2 GP-IB Program Codes (13/36)

Function

Control command

Explanation

Talker command

Talker output data format

[ANALYSYS]

<ANALY S| S2%ssssksssks

Executes NF calculation, color analysis, and WDM
analysis.

***:0.11t099.9 (0.1 step)

(EDFA NF) EDNF Calculates the noise figure (NF). None
<OFST(IN)*****dB> |OFIN*** ** Sets an offset of signal light (in dB). OFIN? —99.99 to 99.99
Hkk A% —00.99 to 99.99 (0.01 step)
<OFST(OUT) OFQUT*** ** Sets an offset of output light (in dB). OFOUT? —99.99 t0 99.99
R dB> *kk k% —00 99 to 99.99 (0.01 step)
<PLUS MSK****nm> |PLMSK** ** Sets a mask range right to peak waveforms. PLMSK? 0 to 10.00
****: 010 10.00 ( 0.01 step)
<MINUS MSK MIMSK** ** Sets a mask range left to peak waveforms. MIMSK? 0to 10.00
FEEENm> ** %% () to 10.00 (0.01 step)
<CVFT TYPE EDFCVF* Sets the following curve fit types for NF calculation: EDFCVF?
*********>
< Output
GAUSSIAN | 0 GAUSSIAN 0
LORENZIAN 1
LORENZIAN | 1
3RD POLY 2
3RDPOLY | 2
4TH POLY 3
ATHPOLY | 3 STHPOLY | 4
5THPOLY | 4
<CVFT THR***dB> |EDFTH**.* Sets a threshold for curve fitting (in dB). EDFTH? 0.1t099.9
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Table 9-2 GP-IB Program Codes (14/36)

**%:1to 200 (1 step)

Function Control command Explanation Talker command Talker output data format
[ANALYSYS]
<ANALYS|82*********>
(WDM) WDMAN Analyzes the WDM. None
<OFFSET SPACING> |WDMOS* Selects the display items on the WDM list. WDMOS? 0: OFFSET, 1: SPACING
OFFSET *: 0, SPACING *: 1
<REF CHNEL WDMRH Sets the reference at the highest channel peak. None
HIGHEST>
<REF CHNEL NO.***> |WDMRN*** Sets the reference at the "n-th" channel peak specified. |WDMRN? 1to 200
**%:1to 200 (1 step)
<DISPLAY #*##kkk> WDMDISP* Sets the display format of the WDM analysis result. WDMDISP?
* *
ABSOLUTE | 0 ABSOLUTE | 0
RELATIVE | 1 RELATIVE | 1
ABS&REL | 2 ABS&REL | 2
DRIFT 3 DRIFT 3
<ITU-T TABLE WDMREF* Sets the data to be referred to at the relative value WDMREF? 0:1TU-T
REF TABLE> displaying time. 1:REF
ITU-T *:0, REF*:1
<MAX/MIN RESET> |WDMMR Resets the MAX/MIN data at the drift measuring time. [None
<WDM RESULT WDMREFDAT*  |Sets the reference data. None
— REF DATA> *
<PRESET— WDM RESLT | 0
REF DATA> PIF_‘FEUSET ;
<ITU-T—REF DATA> -
<CH DETECT AUTO> |WDMCHAUT* Sets the method of channel detection. WDMCHAUT? 0: PRESET
<CH DETECT PRESET *:0 1: AUTO
PRESET> AUTO =*1
<MAX NUM***> WDMMAX*** Sets the maximum channel peak. WDMMAX? 1 to 200
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Table 9-2 GP-IB Program Codes (15/36)

Function Control command Explanation Talker command Talker output data format
[ANALYSYS]
<ANALYS|82*********>
(WDM)
<THRESH***dB> WDMTH** ** Sets a threshold of channel peak (in dB). WDMTH? 0.1t0 50.00
***: 0.1 to 50.00 (0.01 step)
<MODE DIFF****dB> [WDMDIF** ** Sets the minimum difference between top and bottom |WDMDIF? 0.0 t0 50.0
of waveforms (in dB) for channel peak detection.
***:0.00 to 50.00 (0.01 step)
<PRESET WL TABLE>|DUTCH***; Sets the wavelength at channel number. DUTCH?*** 600.00 to 1750.00
HitHE A | :CHANNEL  1to 200 (1 step)
#i## #H . WAVELENGTH (nm)
600.00 to 1750.00 (0.01 step)
<PRESET WL TABLE>|DUTCHF***; Sets the frequency at channel number. DUTCHF?*** 171.5000 to 499.5000
R | :CHANNEL 1 to 200 (1step)
#it# #HH# - FREQUENCY (THz)
171.5000 to 499.5000(0.001step)
<SET ON/OFF> WDMCHSW***:# [Sets the channel to ON or OFF. WDMCHSW?*** [OFF:0, ON:1
*** . CHANNEL 1 to 200(1 step)
#: 0=OFF, 1=ON
<WAVELEN/FREQ> |WDMUNT* Selects the wavelength display or the frequency WDMUNT? WAVELENGTH:0
display. FREQUENCY:1
WAVELENGTH *:0
FREQUENCY *1
<TABLE PRINT> WDMTCOPY Prints out an active table. WDMTCOPY? ON(copy):1
OFF(except copy):0
<NOISE POI CTR FIX>|WDMNOI* Selects noise measuring point. WDMNOI? FIX:0
FIX*:0, CENTER *:1 CENTER:1
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Table 9-2 GP-IB Program Codes (16/36)

OFF *:0, ON™*:1

Function Control command Explanation Talker command Talker output data format
[ANALYSYS]
<ANALYS|82*********>
(WDM)

<NOISE POI ****nm> |WDMNOIP**** |Sets the noise measuring point. WDMNOIP? 0.00 to 10.00
****:0.00 to 10.00 (0.01 step)

<NOISE BW> WDMNOIBW*.** [Sets the noise bandwidth. (Unit:nm) WDMNOIBW? 0.01to 1.00
***:0.01 to 1.00 (0.01step)

<LEVEL PRESET> DUTLEV** ** Sets the preset level value. (Unit:dB) DUTLEV? -90.00 to 20.00
** **:.00.00 to 20.00 (0.01step)

<SNR PRESET> DUTSNR** ** Sets the preset snr value. (Unit:dB) DUTSNR? 0.00 to 50.00
** **:0.00 to 50.00 (0.01step)

<DISP MASK ***> WDMDSPMSK*** [ Sets the threshold value at the channel display masking |WDMDSPMSK?  (10.00 to -100.00, -999.00
time.
**%10.00 to —100.00 (0.01 step) , -999.00(OFF)

<DUAL TRACE> WDMDUAL* Uses the both A and B traces for the WDM analysis. |WDMDUAL?
OFF*:0, ON *:1

<OUTPUT SLOPE> WDMSLOPE* Displays the least square approximate value line of the |WDMSLOPE? OFF:0
channel peak. ON:1
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Table 9-2 GP-IB Program Codes (17/36)

Function Control command Explanation Talker command Talker output data format
[ANALYSYS]
<ANALY S| S2**Hkrkskdks
(WDM-NF) WNFAN Execute the multi-channel NF analysis. None
<ASE POINT> WNFNP** ** Sets the ASE level measuring points. WNFNP? 0.00 to 10.00
****:0.00 to 10.00 (0.01 step)
<OFFSET(IN)> WNFOF | *** ** Set signal light offset values. WNFOFI? -99.99 t0 99.99
*hk k%1 -09.99 to 99.99 (0.01 step)
<OFFSET(OUT)> WNFOFO*** **  [Set output light offset values. WNFOFQO? -99.99 t0 99.99
*hk k% :-09.99 to 99.99 (0.01 step)
(FIL-PK)(See Table A1) |FILPKAN Executes the optical filter (PEAK) analysis. None
(FIL-BTM)(See Table AL.) |FILBTMAN Executes the optical filter (BOTTOM) analysis. None
<AUTO ANALYSIS> ATANA* Automatically executes the selected function after ATANA? ON: 1, OFF: 0

sweep.
ON*1 OFF=*0
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Table Al

Table 9-2 GP-IB Program Codes (18/36)

FP-LD, DFB-LD, LED, FIL-PK, and FIL-BTM ANALYSIS Parameter Setup Commands (Parameter Setup Window)

Function

Control command

Explanation

Talker command

<PARAMETER (FP-LD)>

FPLDO); [J; A;***+

Sets the parameters in the FP-LD ANALYSIS window.

O -0:SPECWIDTH, 1:MEANWL, 2:TOTALPOWER, 3: MODE NO.

[J -0: ENV, 1: THRESH, 2:RMS, 3:PKRMS, 4:POWER

A -0: TH1, 1: TH2, 2:K, 3:MODEFIT, 4:MODE DIFF,5: OFST LEVEL
**xk - Set value

FPLDO?

<PARAMETER (DFB-LD)>

DFBLDO; ;

A skkkk
’

Sets the parameters in the DFB-LD ANALYSIS window.

O -0: —XdBWIDTH, 1:SMSR

] -0: ENV, 1: THRESH, 2:RMS, 3:PKRMS, 4:SMSR1, 5:SMSR2

A -0:TH, 1: TH2, 2:K, 3:MODEFIT, 4: MODE DIFF,5: SMSR MASK
**%% : Set value

DFBLD(O?

<PARAMETER (LED)>

LEDO; [J; A;»*x+

Sets the parameters in the LED ANALYSIS window.

O -0: SPEC WIDTH, 1: MEAN WL, 2: TOTAL POWER

[J -0: ENV, 1: THRESH, 2:RMS, 3:PKRMS, 4: POWER

A -0: TH1, 1: TH2, 2:K, 3:MODEFIT, 4:MODE DIFF,5: OFST LEVEL
**xk . Set value

LEDO?

<PARAMETER(FIL-PK)>

FILPKO; ;A praes

Sets parameters in the FIL-PK ANALY'SIS window.

O -0:PEAK LVL, 1:PEAK WL, 2:MEAN WL, 3:SPEC WD, 4:CROSS TALK,
5:RIPPLE WD

[] - 0:THRESH, 1:RMS, 2:PEAK LV, 3:ITU-T

A -0:SW, 1.TH, 2:K, 3:MODE FIT, 4:MODE DIFF, 5:CH SPACE,6:SEARCH AREA

**%% : Set value

FILPKO?

<PARAMETER(FIL-BTM)>

FILBTMO; ;A xwx

Sets parameters in the FIL-BTM ANALYSIS window.

O -0:BOTTOM LVL, 1:BOTTOM WL, 2:MEAN WL, 3:NOTCH WD,
4:CROSS TALK

[] - 0:PEAK, 1:BOTTOM, 2:.BOTTOM LV, 3:ITU-T

A -0:SW, 1.TH, 2:2MODE DIFF, 3:CH SPACE, 4:SEARCH AREA

**%% : Set value

FILBTMO?
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Table 9-2 GP-IB Program Codes (19/36)

*** (number of AVG times): 2 to 100 (1 step)

Function Control command Explanation Talker command Talker output data format
[TRACE]
<WRITE A> WRTA Sets the trace A write mode. ) Output
<FIX A> FIXA Sets the trace A fixed data mode. WRITE 0
<MAX HOLD A> MAXA Sets the trace A MAX value detection mode. > TRA? MAE('ﬁLD ;
**k%k **k*k H 111
<ROLL AVG A***> RAV Trace A sequential add.ltlon mode. ROL AVG 3T number of
*** (number of AVG times): 2 to 100 (1 step) AVG times
<DISPLAY A> DSPA Selects display or non-display for trace A. DSPA? Output
<BLANK A> BLKA BLANK 0
DISP 1
<ACTIVE TRACE*> ACTV* Active trace selection ACTV?
* Output
Trace A 0 Trace A 0
Trace B 1 Trace B 1
Trace C 2 Trace C 2
<WRITE B> WRTB Sets the trace B write mode. A Output
<FIX B> FIXB Sets the trace B fixed data mode. WRITE 0
<MIN HOLD B> MINB Sets the trace B MIN value detection mode. > TRB? FIX 1
<ROLL AVG B***> RAVB*** Sets the trace B sequential addition mode. MIN HLD 2
ROL AVG 3 + number of

AVG times
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Table 9-2 GP-IB Program Codes (20/36)

Function Control command Explanation Talker command Talker output data format
[TRACE]
<DISPLAY B> DSPB Selection display or non-display for trace B. DSPB? Output
<BLANK B> BLKB BLANK 0
DISP 1
<WRITE C> WRTC Sets the trace C write mode. R Output
<FIX C> FIXC Sets the trace C fixed data mode. WRITE 0
<CALCULATE C> FIX 1
<A-B—C> A-BC Copies the result obtained by subtracing trace B from AB 2
trace A to the trace C. (LOG value calculation) A—LE&GN) j
<B-A—C> B-AC Copies the result obtained by subtracing trace A from > TRC? B-A (LIN) 5
trace B to the trace C. (LOG value calculation) A+B (LIN) 6
<A-B(LIN)—C> A-BCL Copies the result obtained by subtracing trace B from NORMALIZE 7
trace A and to the trace C. CURVE FIT |10 + limit value
(Linear value calculation) CURVE FIT PK|110 + limit value
<B-A(LIN)—C> B-ACL Copies the result obtained by subtracing trace A from
trace B to the trace C.
(Linear value calculation)
<A+B(LIN)—C> A+BCL Copies sum of trace A and trace B to trace C. (Linear
J

value calculation)
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GZ-6

Function Control command Explanation Talker command Talker output data format
[TRACE]
<EFECT C>
<NORMALIZE C> NORMC Displays the data of trace C in normalized form. h See previous page.
<CURVE FIT C**dB> CVFTC** Displays all the data of trace C after curve fit
processing. (Unit: dB) S TRC?
**:0to 99 (1 step)
<CURVE FIT PK C**dB> [CVPKC** Displays only the data of the mode peak point on trace
C after curve fit processing. (Unit: dB)
**:0to 99 (1 step) Y,
<DISPLAY C> DSPC Selects dislay or non-display for trace C. DSPC? Output
<BLANK C> BLKC BLANK 0
DISP 1
<TRACE A—B> B=A Copies the trace A to the trace B. None
<TRACE A—C> C=A Copies the trace A to the trace C. None
<TRACE B—A> A=B Copies the trace B to the trace A. None
<TRACE B—C> C=B Copies the trace B to the trace C. None
<TRACE C—A> A=C Copies the trace C to the trace A. None
<TRACE C—B> B=C Copies the trace C to the trace B. None
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Table 9-2 GP-IB Program Codes (22/36)

Function Control command Explanation Talker command Talker output data format
[DISPLAY]
<NORMAL DISPLAY> NORMD Sets the scren to the ordinary display mode. DISP? Sut
utpu
<NORMAL> 0
<SPLIT> 1
<SPLIT DISPLAY> SPLIT Sets the screen to the 2-split display mode. <3D> 2
<TRACE A UP LOW> ULTRA* Sets the upper and lower sides of 2-split display for ULTRA? )
trace A.
UP..*:1 LOW..*:0
<TRACE B UP LOW> ULTRB* Sets the upper and lower sides of 2-split display for ULTRB? > UP: 1,
trace B. LOW: 0
UP..*:1 LOW..*: 0
<TRACE C UP LOW> ULTRC* Sets the upper and lower sides of 2-split display for ULTRC?
trace C.
UP..*:1 LOW..*: 0 L/
<UPPER HOLD> UHLD* Fixes the scale after changing the upper-side trace of 2- [UHLD? ON: 1, OFF: 0
split display to FIX.
ON...*:1 OFF...*:0
<LOWER HOLD> LHLD* Fixes the scale after changing the lower-side trace of 2- |LHLD?

split display to FIX.
ON...*:1 OFF...*:0
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Table 9-2 GP-IB Program Codes (23/36)

Function Control command Explanation Talker command Talker output data format
[DISPLAY]
<3D DISPLAY> 3D Sets the screen to the 3-dimensional display mode. DISP?
<ANGLE***deg> ANGL** Sets the angle of 3-dimensional display. (Unit: deg) ANGL? —501t0 50
***: —50 to 50 (10 steps)
<RECALL> 3DRCL Redisplays the waveform group cleared in the 3- None
dimensional display mode.
<Z-SCALE**> ZSCL** Sets the number of waveforms in the 3-dimensional ZSCL? 3t0 16
display mode.
**: 310 16 (1 step)
<MEMORY 1st 2nd> MEM* Sets the memory for 3-dimensional display. MEM? 1st: 0, 2nd: 1
lst..*:0 2nd...*:1
<LABEL> LBL"™**, Sets the label input mode. LBL? Character string on display
**k | ***: Character string (50 max.)
<ALL CLEAR> LBLCL Clears all the chracter strings in the label input area. None
<NOISE MSK****dBm> NMSK**** Displays the waveforms below the set value in masked [NMSK? Oto —100
form. (Unit: dBm) OFF: —999
**** 0to —100 (1step) OFF: —999
<MASK LINE VERT MSKL* Srts the method of MASK. MSKL? VERT :0
HRZN> VERT *:0 HRZN *:1 HRZN :1
<GRAPH CLEAR> CLR Clears then trace A, B and C. None
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Function Control command Explanation Talker command Talker output data format
[MEMORY]
<SAVE>
<SAVE A—>MEM> SAVEA** Saves the trace A into memory. None
** (memory address): 0 to 31 (1 step)
<SAVE B—MEM> SAVEB** Saves the trace B into memory. None
** (memory address): 0 to 31 (1 step)
<SAVE C—MEM> SAVEC** Saves the trace C into memory. None
** (memory address): 0 to 31 (1 step)
<RECALL>
<RECALL MEM—A> RCLA** Recalls the contents of memory to the trace A. None
** (memory address): 0 to 31 (1 step)
<RECALL MEM—B> RCLB** Recalls the contents of memory to the trace B. None
** (memory address): 0 to 31 (1 step)
<RECALL MEM—C> RCLC** Recalls the contents of memory to the trace C. None
** (memory address): 0 to 31 (1 step)
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Table 9-2 GP-IB Program Codes (25/36)

Function Control command Explanation Talker command Talker output data format
[FLOPPY]
<WRITE>
<TRACE RD/WRT>
<ABC—FD> WR* Records one of trace A, B and C to FD. None
'QEE@@@@A@@" |*: A(trace A), B(trace B) or C(trace C)
@-@: File name
When the underlined part is omitted, the default file
name is set.
<MEMORY—FD> WRMEM** Records the contents of memory into FD. None
'QQ@@@A@A@@" |**(memory address): 0 to 31 (1 step)
@-@: File name
When the underlined part is omitted, the default file
name is set.
<3D—FD 1st 2nd> WR3D* Records the waveform group in the 3-dimensional None
'‘@@@@@@@' |display mode into FD.
*: F(1st) or S(2nd)
@-@: File name
When the underlined part is omitted, the default file
name is set.
<BIN TXT> TRFMT* Selects a record format. TRFMT? BINARY:0, TXT: 2
BINARY...*: 0 TEXT...*: 2
<PROGRAM RD/WRT> |WRPRG** Records a program to FD. None
'QQ@@@@@@" |**: 1 to 20 (1 step)

@-@: File name
When the underlined part is omitted, the default file
name is set.
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Table 9-2 GP-IB Program Codes (26/36)

Function Control command Explanation Talker command Talker output data format
[FLOPPY]
<WRITE>
<DATA RD/WRT> WRDT Records data into FD. None
'QOEE@Q@@@' (@-@: File name
When the underlined part is omitted, the default file
name is set.
<DATA & TIME> D&TDT* Records the date and time into FD. D&TDT? ON: 1, OFF: 0
ON..*:1 OFF..*: 0
<LABEL> LBLDT* Records a label into FD. ON..*:1 OFF..*:0 LBLDT? ON: 1, OFF: 0
<DATA AREA> DTARA* Records data into FD. ON..*:1 OFF..*: 0 DTARA? ON: 1, OFF: 0
<CONDITION> CNDDT* Records setting conditions into FD. CNDDT? ON: 1, OFF: 0
ON..*:1 OFF..*: 0
<ADD WRITE DTAD* Adds or overwrites a data file. DTAD? 0: ADD WRITE, 1: OVERWRITE
OVERWRITE> ADD WRITE...*: 0, OVERWITE...*: 1
<LONG TERM RD/WRT>|WRTLT Records the long term measurement result in the FD.
'E@@@@' @-@: File name
When the underlined part is omitted, the default file
name is set.
<GRPH RD/WRT> WRGR Saves a graphic file on an FD. None
'QOEE@Q@@@' (@-@: File name
When the underlined part is omitted, the default file
name is set.
<B&W> GRCOL* Selects a graphic file color. GRCOL? 0: B&W, 1: PRESET COLOR
<PRESET COLOR> B&W...*: 0, PRESET COLOR...*: 1, 2: SCREEN COLOR
<SCREEN COLOR> SCREEN COLOR...*: 2
<BMP TIFF> GRFMT* Selects a graphic file format. BMT...*: 0, TIFF..*: 1 [GRFMT? 0: BMP, 1: TIFF
<SETTING RD/WRT> WRSET Records system information into FD. None
'QOEE@@Q@@@' (@-@: File name

The default file name is used if under lined parameter is
omitted.
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Table 9-2 GP-IB Program Codes (27/36)

Function

Control command

Explanation

Talker command

Talker output data format

[FLOPPY]

<TRACE RD/WRT>

*xx1.20r1.44

<FD—ABC> RD* Reads the data of FD into the set trace. None
'Q@@@@Q@@@" |*: A(trace A), B(trace B) or C(trace C)
@-@: File name
<FD—MEMORY> RDMEM** Reads the data of FD into memory. None
'Q@@@@Q@Q@@" |**(memory address): 0 to 31 (1 step)
@-@: File name
<FD—3D 1st 2nd> RD3D* Reads the waveform group in the 3-dimensional display[None
'0@E@@E@@@@" |from FD.
*: F(1st) or S(2nd)
@-@: File name
<PROGRAM RD/WRT> |RDPRG** Reads a program from FD. None
'0@@@Q@@@" |**: 1 to0 20 (1 step)
@-@: File name
<DATA RD/WRT> RDDT Reads data from FD. None
'EEQ@E@@@Q" (@-@: File name
<SETTING RD/WRT> RDSET Reads system information from FD. None
'QOQ@@Q@@Q@' |@-@: File name  ***: Extension
<LONG TERM RD/WRT>|RDLT Reads long term measurement data from FD. None
'0EEEE@E@E@" |@-@: File name
<DIRECTORY>
DELETE DEL Deletes the file stored in FD. None
g?@@@@@@ @-@: File name
<DISK INITIALIZE> DSKIN*.** Initializes FD. (Unit: Mbyte) None
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Table 9-2 GP-IB Program Codes (28/36)

Function Control command Explanation Talker command Talker output data format
[PROGRAM]
<PROGRAM EXECUTE> EXEC** Executes a program. EXEC? Run status: 1
** (program file No.): 1 to 20 Stop status: 0
|<PROGRAM EXIT> PREXT Causes a program to pause. None
<DELETE> PRDEL** Deletes a program. None
** (program file No.): 1 to 20
[SYSTEM]
<USER KEY DEFINE>
|{KEY DEF DONE} KYDNE Terminates the user key registration mode. None
<SET CLOCK> DATE Set the built-in clock. DATE? Output of the current YR, MO and
YR. MO. DY YR(YEAR): 0 to 99, MO(MONTH): 1 to 12, DY.
DY(DAY): 1 to 31,
TIME HH:MM HH(HOUR): 0 to 23, MM(MINUTE) : 0 to 59 TIME? Output of the current HH:MM.
<SET COLOR>
<DEFAULT COLOR*> DEFCL* Set the display color. *:1to5 patterns DEFCL? 1to5
<WL CAL>
<BUILT-IN SOURCE> WCALS Calibrates a wavelength by the internal light source. None
<EXTERNAL SOURCE> [WCAL**#** *** Waveform absolute value calibration by the external ~ |WCAL? 600.000 to 1750.000
light source. (Unit: nm)
*xxk *%%: 600.000 to 1750.000 (0.001 step)
<WL SHIFT> WLSFT** *** Sets the amount of waveform shift. (Unit: dB) WLSFT? -5.000 to 5.000
*hk *4%: ~5.000 to 5.000 (0.001 step)
<LEVEL SHIFT> LVSFT*** ** Sets the amount of level shift. (Unit: dB) LVSFT? —60.00 to 60.00
**% **:-60.00 to 60.00 (0.01 step)
<WL OFST TABLE> WCALT****, Sets the wavelength calibration table. WCALT?*** -0.200 to 0.200
# **** : Wavelengths 600 to 1750 (nm)

#. ###: Offset value (nm)
-0.200 to 0.200 (0.001 step)
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Table 9-2 GP-IB Program Codes (29/36)

*** - 100 or 210

Function Control command Explanation Talker command Talker output data format
[SYSTEM]

<LEV OFST TABLE> LCALT****# ### [Sets the level calibration table. LCALT?*** -1.000 to 1.000
**%% - Wavelengths 600 to 1750 (nm)
#. ###: Offset value (nm)
-1.000 to 1.000 (0.001 step)

<OPTICAL ALIGNMENT> [OPALIGN Adjusting optical axis of monochromator optical None
system employed on this unit.

<AUTO OFFSET> ATOFS* Selects ON or OFF for the AMP auto offset function. |ATOFS? ON:1, OFF:0
ON..*1 OFF..*0

<BUZZER>

<CLICK> BZCLK* Selects use or non-use of a click. BZCLK? ON:1, OFF:0
ON..*1 OFF..*0
<WARNING> BZWRN* Selects use or non-use of an alarm. BZWRN? ON:1, OFF:0

ON..*1 OFF..*0

<TLS ADRS> TLSADR** Sets the address of the wavelength variable light TLSADR? 0to 30
source. **: 0 to 30 (1 step)

<GP—IB2 ADR> GP2ADR** Sets the GP—1B2 address . GP2ADR? 0to 30
**:0to 30 (1 step)

<UNCAL WARNING> UCWRN* Selects ON or OFF for UNCAL mark and warning UCWRN? ON:1, OFF:0
display
ON..*1 OFF..*0

<ACTUAL RES DISP> ARESDSP* Changes over the resolution ability value displays. ARESDSP? ON:1, OFF:0
OFF *:0, ON *:1

<LOG LIMIT ***dB> LOGLMT*** Sets the LOG data upper/lower limit value. LOGLMT? 100 or 210
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Table 9-2 GP-IB Program Codes (30/36)

** **:0.00 to 50.00 (0.01 step)

Function Control command Explanation Talker command Talker output data format
[ADVANCE]
<LONG TERM SWEEP>

<LONG TERM STA STP> [LTSWP Starts the long term measurement function. None

<LONG TERM INTVL LTINTVL*****  [Sets the measurement interval. (Unit: min) LTINTVL? 0.1t09999.9

*HEE *min > *xxx % 0.1 t0 9999.9 (0.1 step)

<LONG TERM RPT LTTIME**** Sets the repeated measurement interval. LTTIME? 1to 1000

TIMES> **kk: ] t0 1000 (1 step)

<MULTI CH LTWL Sets the wavelength display. None

DISP.WEVELEN>

<MULTI CH LTL Sets the level display. None

DISP.LEVEL>

<MULTI CH DISP.SNR> [LTSNR Sets the SNR display. None

<SINGLE CH DISPLAY> [LTCH*** Sets a channel during single channel display. LTCH? 1to 200
110 200 (1 step)

<ABSOLUTE> LTABS Display an absolute value. None

<RELATIVE> LTREL Displays a relative value. None

<REF DATA SET> LTREFSET Specifies the data of the cursor position for the None
reference data.

<REF DATA INITIAL> LTREFINI Sets the preset value as the reference data. None

<WL LIMIT ****nm> LTWLLIM****  [Sets the threshold of the wavelength drift. (Unit: nm)  [LTWLLIM? 0.00 t0 99.99
** *%:0.00 to 99.99 (0.01 step)

<LOW LIMIT LTLLOW*****  [Sets the lower limit of the level. (Unit: dBm) LTLLOW? -90.00 to —30.00

*xx *%dBm> **k **: —-00.00 to -30.00 (0.01 step)

<UP LIMIT *****dBm> |LTLHI***** Sets the upper limit of the level. (Unit: dBm) LTLHI? -30.00 to 20.00
#k *%: —30.00 to 20.00 (0.01 step)

<SNR LIMIT ****dBm > [LTSNRLIM**** |Sets the lower limit of the SNR. (Unit: dB) LTSNRLIM? 0.00 to 50.00
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Table 9-2 GP-IB Program Codes (31/36)

Function Control command Explanation Talker command Talker output data format
[ADVANCE]
<LONG TERM SWEEP>

<Y SCALE AUTO> LTATSCL* Sets the scale of the graph vertical axis. LTATSCL? Manual scale : 0
Manual scale *:0 Auto scale : 1
Auto scale *:1

<WL CTR **** **nm> LTWLCTR**** ** [Sets the Y-axis center wavelength on the wavelength LTWLCTR? 600.00 to 1750.00
display graph.
#Hkk %% 600.00 to 1750.00 (0.01 step)

<WL SPAN **** *nm> LTWLSPAN**** * Sets the Y-axis span on the wavelength display graph. [LTWLSPAN? 0.0 to 1200.0
#**x*x % . 0.0 to 1200.0 (0.1 step)

<LVL CTR *****dBm> [LTLVLCTR***** |Sets the Y-axis center level on the level display graph. |[LTLVLCTR? -90.00 to 20.00
*** *%:-90.00 to 20.00 (0.01 step)

<LVL SCALE ***dB/D> |[LTLVLSCL**.* Sets the Y-axis scale on the level display graph. LTLVLSCL? 0.1t010.0
***:0.1t0 10.0 (0.1 step)

<SNR CTR *** **dB> LTSNRCTR*** ** [Sets the Y-axis center level on the SNR display graph. [LTSNRCTR? -90.00 to 20.00
#k *%:-90.00 to 20.00 (0.01 step)

<SNR SCALE ***dB/D> [LTSNRSCL*** |Sets the Y-axis scale on the SNR display graph. LTSNRSCL? 0.1t010.0
***:0.1t0 10.0 (0.1 step)

<AUTO SET> LTATSET Sets the same value as that at the automatic setting time |None
on the graph scale.

CURSOR MOVE LTCHCUR*** Sets cursor of a channel in the long term measurement. |LTCHCUR? 1to 200

(CHANNEL) 1 to 200 (1 step)

CURSOR MOVE LTTMCUR****  [Sets cursor of the number of long term measurement LTTMCUR? 1 to 1000

(NUMBER OF times.

MEASUREMENT TIMES)

1to 1000 (1 step)
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Table 9-2 GP-IB Program Codes (32/36)

Function Control command Explanation Talker command Talker output data format
[ADVANCE]
<POWER METER>
<REPEAT> PMPRT Sets repeat measurement. Output
<SINGLE> PMSGL Sets single measurement. PMST? STOP 0
; ’ SINGLE 1
<STOP> PMSTP he power meter function.
STO S Stops the power meter functio REPEAT >
SAREA******xx> AREA* Sets the measuring range. AREA?
* Output
FULL 0 FULL 0
600 to 1000 nm 2 600 to 1000 nm 2
1000 to 1750 nm 3 1000 to 1750 nm 3
<RELATIVE> REL* Selects absolute value or relative value for display REL? ON (relative value): 1
value. OFF (absolute value): 0
The relative value is 0 dB at ON.
ON (relative value)...*: 1
OFF (absolute value)...*: 0
<MAX MIN RESET> PMRST Sets the maximum value and minimum value. None
<dBm W> PMUNT* Sets the display unit. PMUNT? dBm: 0, W: 1
dBm (LOG value)...*: 0
W (linear value)...*: 1
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Table 9-2 GP-IB Program Codes (33/36)

@ Others
Function Control command Explanation Talker command Talker output data format
[COPY] COPY* Outputs to the printer/plotter. COPY? ON (copy) : 1,
ON..*:1 OFF..*:0 OFF (except copy) : 0
[FEED] PRFED** Printer paper feed None
**: 1to 10 (Amount of feed, Unit: X 5 mm)
[HELP] HELP* ON or OFF for the explanatory statement display. HELP? Display : 1
Display ... *:1 Clear...*:0 Non-display : 0
[COARSE] CRS* [COARSE] key of the rotary knob. CRS? ON:1,0FF:0
ON..*:1 OFF..*:0
Delimiter specification SD* Specifies the string delimiter. SD?
(Talker data) Output
, , 0
CRLF 1 CRLF 1
BD* Specifies the block delimiter. BD?
* Output
CRLF+EOI 0 CRLF+EOI 0
LF+EOI 1 LF+EOI 1
SRQ ON/OFF SRQ* Permission or inhibition of service request. SRQ? ON:1,0OFF:0
ON (permission ... *: 1
OFF (inhibition) ... *: 0
Default = "OFF"
SRQ mask function SRMSK*** Sets "1" in the bit to be masked. SRMSK? 0 to 255

***:0to 255
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Table 9-2 GP-IB Program Codes (34/36)

Function Control command Explanation Talker command Talker output data format
Nonvolatile data initialization |INIT Initializes data except program/memory. None
Hardware initialize *RST Initializes the hardware. None
identification None Outputs the equipment information. *IDN? See the output data format.
Talker data header HD* Appends a header to the talker data for the output HD? ON:1,0FF:0
information ON/OFF request command.
ON..*:1 OFF..*:0
Default = "OFF"
Waveform data output request [LDATA Trace A level data As per Table 9-4 Output data format.

command

R *hkkhk_ R *kkk

**x% -1 to 20001
R1-R20001 when the underlined part is omitted.

LDATB

R *hkkk_ R *kkk

Trace B level data
**x% -1 to 20001
R1-R20001 when the underlined part is omitted.

LDATC

*hkkhk_RIAKkk
R R

Trace C level data
**x% -1 to 20001
R1-R20001 when the underlined part is omitted.

LMEM$S

R *hkkk_ R *kkk

Memory $$ level data

$$:0t0 31

**x% 11 to 20001

R1-R20001 when the underlined part is omitted.

WDATA

R *hkkhk_ R *kkk

Trace A wavelength data
**x% -1 to 20001
R1-R20001 when the underlined part is omitted.
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Table 9-2 GP-IB Program Codes (35/36)

Function

Control command

Explanation

Talker command

Talker output data format

Waveform data output request

command

WDATB

R *hkkhk_ R *kkk

Trace B wavelength data

**x% -1 to 20001
R1-R20001 when the underlined part is omitted.

WDATC

R *hkkhk_ R *kkk

Trace C wavelength data

**x% -1 to 20001
R1-R20001 when the underlined part is omitted.

WMEM$$

R *hkkhk_ R *kkk

Memory $$ wavelength data

$$:0t031 *xxx - 1 to 20001
R1-R20001 when the underlined part is omitted.

As per Table 9-4 Output data format.

DTNUM A 11 to 20001
DTNUM B 11 to 20001
DTNUM C 11 to 20001
DTNUM ** 11 to 20001
Log data digit count setup LDTDIG* Sets the number of decimal digits during level data LDTDIG? 2" for two decimal digits
command (log) output via GPIB port. "3" for three decimal digits
"2" for two decimal digits immediately after power-on
"3" for three decimal digits
Marker value output request |MKR? Requests the moving V' marker value.
command
MKR1? Requests the fixed V' marker 1 value.
MKR2? Request the fixed V' marker 2 value.
MKR?*** Request the fixed V' marker *** value.
***: 1 to 200 (1 step)
L1IMK? Requests the line marker 1 value (wavelength).
L2MK? Requests the line marker 2 value (wavelength).
L3MK? Requests the line marker 3 value (level).
LAMK? Requests the line marker 4 value (level).
Analysis result output request |ANA? Requests the analysis result.

command
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Table 9-2 GP-IB Program Codes (36/36)

Function

Control command

Explanation

Talker command

Talker output data format

FD directory information
output request command

DIR?

Outputs the <DIRECTORY> execution result.

FD-accessed file name output |FNAME? Requests the file name previously read or written.
request command
Warning error No. output WARN? Requests the warning error number that lastly occurred.

request command

Resolution ability value output
request command

ARES?

Requests outputting the resolution ability value in the
present center wavelength setting.

Alarm state output request LTALM? Request for alarm numbers in the long-term
command in the long-term measurement.

measurement.

Alarm position data output LTALMDT? Request for alarm position data in the long-term

request in long-term
measurement.

measurement.

As per Table 9-4 Output data format.




9.2.6 Output data

When this equipment is specified as a talker by the controller, the equipment outputs data. It is necessary to
specify the contents of output data beforehand by program code.

Table 9-4 shows a list of output data request codes and output data formats.

When the power supply is turned on, the string delimiter for output data (delimiter between data) is set to ",",
while the block delimiter (end character of data) is set to CRLF + EOI.

These settings are changeable. Table 9-3 shows delimiter specifying codes.

When the delimiter has been changed, "," and CRLF of the output data formats shown in Table 9-4 are changed
into the changed delimiter.

Table 9-3 Delimiter Specifying Codes

Program code Contents
SDO Sets the string delimiter to ",".
SD1 Sets the string delimiter to CRLF.
BDO Sets the block delimiter to CRLF + EOI.
BD1 Sets the block delimiter to LF + EOI.
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Table 9-4 Output Data Formats (1/17)

Data output item

Output request command

Talker output data format

Data on LOG scale * (SD) ... String delimiter
(dBm, dB/nm, dB/km) (BD) ... Block delimiter
Data in trace A LDATA  R¥*dkx Rikkk Space Data continues according
Data in trace B LDATB R**#¥*_Rixxik* to the number of data.
Data in trace C LDATC R*****_Rix*kx* J/ 1 :
(Header) N\FFFFX(SD) XXX *X(SD).. . £*** **(BD)
Data in memory (LOG scale) LMEMS$S$ R***rr Rk \]/ \]/
Number of data  Data
(1 to 20001) (210.00 to —210.00)
#*%%: 11020001
When the underlined part is (Header)...... Absolute value : "DBM"
omitted: R1 to R20001 Relative value : "DBA"
$$ : 0to31
(memory address)
Data on LIN scale * (SD) ... String delimiter
(*W, *W/nm, LIN or % subscale) (BD) ... Block delimiter
Data in trace A LDATA  R¥**x¥x Rikikx Space Data continues according
Data in trace B LDATB R**#¥*_Rixxikk to the number of data.
Data in trace C LDATC R*****_Rix*kxx J/ : v |
(Header) A\FFEEX(SD)* FRXREL*X(SD). . £, F*FFEL**(BD)

Data in memory (LIN scale)

LMEM$$ R***+*_RAr*rxrx

Khkkk .

1 to 20001

When the underlined part is
omitted: R1 to R20001

$$ : 0to31
(memory address)

(Header)

Number of data
(1 to 20001)

Data
(1.000E + 21 to 1.000E - 21)

Absolute value : "LNW"
Relative value : "LNA"

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4

Output Data Formats (2/17)

Data output item

Output request command

Talker output data format

Data in trace A (wavelength axis)
Data in trace B (wavelength axis)
Data in trace C (wavelength axis)

Data in memory
(wavelength axis)

WDATA
WDATB  R¥rex.Rrekier
WDATC

R*****_ R*****

R*****_ R*****

WMEMS$S$ R****x_RAkrrx
Fxkkx 1 to 20001

When the underlined part is
omitted: R1 to R20001

$$ : 0to31
(memory address)

* (SD)

Data continues according to (BD)

Space the number of data.

o

N M A A*****(S D)****.***(SD) . .****.***(B D)

Number of data
(1 to 20001)

Wavelength axis data (nm)

... String delimiter
... Block delimiter
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Table 9-4 Output Data Formats (3/17)

Data output item

Output request command

Talker output data format

Moving A marker value

MKR?

Wavelength display for LOG scale

Wavelength display for LIN scale

Fixed marker 1 value MKR1?
Fixed marker 2 value MKR2? WMKRA  A*s xkk(SD)+>** **(BD) WMKRA A Jkk(SD)* ***E+**(BD)
MK R?%*% WMKRLA A**** ik (SD)+*** **(BD) WMKRLA A**** kk(GD)* ***E**(BD)
**%:1 t0 200 WMKR2A A*##s xkk(SD)+>** **(BD) WMKR2A A*#*3* Jkk(SD)* ***E+**(BD)
Wave- Level Wave- Level
length (dBm or dB) length (dBm or dB)
(nm) (nm)
Frequency display for LOG scale | Frequency display for LIN scale |
FMKRA  A*** xxxx(GD)+*** **(BD) FMKRA  A*** Fxxx(SD)* ***E+**(BD)
FMKRLA A*** xxkx(SD)4x>* **(BD) FMKRLA A*** xxkx(SD)* *x*Exx(BD)
FMKR2A  A*** xxxx(SD)+*** **(BD) FMKR2A  A*** Fxxx(SD)* ***E+**(BD)
Frequency  Level Frequency Level
(THZz) (dBm or dB) (THZz) (W or no unit)
Line marker 1 value (wavelength) |LIMK? - - - -
When displayed in wevelength When displayed in wevelength
Line marker 2 value (wavelength) [L2ZMK? Py g | Py g |
LMKRLA A**** ***(BD) LFMKL1A  A*** ***x(BD)
LMKR2A A**** ***(BD) LFMK2A  A*** ****(BD)
Wavelength Frequency
(nm) (THz)
i ?
L?ne marker 3 value (level) L3MK? For LOG scale For LIN scale
Line marker 4 value (level) LAMK?

LMKR3A +*****(BD)
LMKRAA #*%* **(BD)

Level
(dBm or dB)

LFMK3A A****E+**(BD)
LFMKAA A****E+**(BD)

Level
(W or no unit)

Note: The talker output data format of this table has an underlined option (***.**),

If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (4/17)

Data output item

Output request command

Talker output data format

Analysis result

ANA?

(SPECTRAL WIDTH)
When marker is expressed in wevelength :

(Header) A*-k-k-k.***(SD)****'***(SD)***(BD)

Mean Spectral Number of
wavelength width modes
(nm) (nm)

When marker is expressed in frequency :

(Header) A*-k-k.****(SD)***'****(SD)***(BD)

Mean Spectral Number of
wavelength width modes
(THz) (THz)
(Header)... ENV - "SEEN"
THRESH —  "SWTH"
RMS —  "SWRM"
PK RMS —  "SWPR"




Table 9-4 Output Data Formats (5/17)

Data output item

Output request command

Talker output data format

9v -6

Analysis result

ANA?

(SMSR)
When marker is expressed in wevelength :
SMSRA****.***(SD)i***.**(SD)****.***(SD)i***.**(SD)

Peak Peak level  2nd peak 2nd peak
wavelength  (dBm) wavelength  level
(nm) (nm) (dBm)

****.***(SD)i***.**(B D)

Wavelength Level difference
difference (SMSR)
(nm) (dB)

When marker is expressed in frequency :
SMSRA***.****(SD)i***.**(SD)***.****(SD)i***.**(SD)

Peak Peak level  2nd peak 2nd peak
wavelength  (dBm) wavelength  level
(TH2) (TH2) (dBm)

***.****(SD)i***.**(B D)

Wavelength Level difference
difference (SMSR)
(THz) (dB)

(POWER LOG scale) (POWER LIN scale)
PDBMA = *** **(BD) PLNWA* ***E +**(BD)
Power Power

(dBm) (W)

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.




Table 9-4 Output Data Formats (6/17)

Data output item

Output request command

Talker output data format

Analysis result

ANA?

(EDFA NF)
EDNFA***.**(SD)****.*** (SD)i***.**(SD)***.**(BD)

Gain Measuring ASE power NF
(dB) resolution  (dBm) (dB)
(nm) Dominant
wavelength

(nm)

[(e]
~ Note: The talker output data format of this table has an underlined option (***.**).

If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (7/17)

Data output item

Output request command

Talker output data format

Analysis results

ANA?

(WDM)

When <DISPLAY ABSOLUTE> soft key is selected.
When marker is set to display the wavelength :
WDM***(SD)*** ***(SD)*** **(SD)*** **(SD).....(BD)

Mode Peak Peak level SNR Iteration of
count wavelength (dBm) (dB) Items 2 to 4
(nm)

When marker is set to display the frequency :
WDM***(SD)***.***(SD)***.**(SD)***.**(SD) _____ (BD)

Mode Peak Peak level SNR Iteration of
count frequency (dBm) (dB) Items 2 to 4
(THz)

When <DISPLAY RELATIVE> soft key is selected.
When marker is set to display the wavelength :
WDM***(SD)***.***(SD)***.**(SD)***.**(SD) _____ (BD)

Mode Peak Peak level SNR Iteration of
count wavelength (dBm) (dB) Items 2 to 4
(nm)

When marker is set to display the frequency :
WDM***(SD)***.***(SD)***.**(SD)***.**(SD) _____ (BD)
Mode Peak Peak level ~ SNR Iteration of
count frequency (dBm) (dB) Items 2 to 4
(THz)
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Table 9-4 Output Data Formats (8/17)

Data output item

Output request command

Talker output data format

ANA?

When <DISPLAY ABS&REL> soft key is selected:
When marker is set to display the wavelength :
WDM***(SD)****.***(SD)****.***(SD)***.**(SD)***.**(SD)***.**(SD)***.**(SD)..“(BD)

Mode Absolute Relative Absolute  Relative Absolute  Relative Iteration of
count wavelength  wavelength level level SNR SNR Items2to7
(nm) (nm) (dBm) (dB) (dB) (dB)

When marker is set to display the frequency :
WDM***(SD)***.****(SD)***.****(SD)***.**(SD)***.**(SD)***.**(SD)***.**(SD)..“(BD)

Mode Absolute Relative Absolute Relative  Absolute  Relative Iteration of
count frequency  frequency level level SNR SNR  Items2to7
(THz) (THz) (dBm)  (dB) (dB) (dB)

When <DISPLAY DRIFT> soft key is selected:
When marker is set to display the wavelength :

WDM***(S D)****.***(SD)****.***(S D)****.***(SD)****.***(S D)
M Relative Maximum Minimum MAX-MIN
ode
wavelength ~ wavelength  wavelength ~ wavelength
(nm) (nm) (nm) (nm)

***.**(SD)***.**(SD)***.**(SD)***.**(SD)..“(BD)
Relative Maximum Minimum MAX-MIN Iteration of
level level level level ltems2to 9
(dB) (dB) (dB) (dB)
When marker is set to display the frequency :
WDM***(SD)****.***(SD)****.***(SD)****.***(SD)****.***(SD)
Relative Maximum Minimum MAX-MIN
Mode
count frequency frequency frequency frequency
(THz) (THz) (THz) (THz)
***.**(SD)***.**(SD)***.**(SD)***.**(SD)..“(BD)

count

Relative  Maximum Minimum pAx-MIN lteration of
level level level level Items 2 to 9
(dB) (dB) (dB) (dB)
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Table 9-4 Output Data Formats (9/17)

Data output item

Output request command

Talker output data format

ANA?

(FIL-PK)

When marker is set to display the wavelength :

FI LPKA**** ***(SD) —|—*** **(SD)**** ***(SD)**** ***(SD)
P

Peak Center Spectral
wavelength level wavelength width
(nm) (dBm) (nm) (nm)
—|—*** **$SD) —+ *kx **(SD) +*** **(BD)
Cross talk(left) ~ Cross Rippl
(dB) talk(right) W|dth
(dB) (dB)

When marker is set to display the frequency :
FI LPKA****'***(SD) —_|— ***'**(SD)-k-k-k-k.***(SD)****'***(SD)

Peak Peak Center Spectral
frequency level frequency width
(THz) (dBm) (TH2) (TH2)
i***.**(SD)i***.**(SD) i***.**(BD)
Cross talk(left)  Cross Ripple
(dB) talk(right) width
(dB) (dB)

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (10/17)

Data output item

Output request command

Talker output data format

ANA?

(FIL-BTM)
When marker is set to display the wavelength :
FILBMA**** **F}(SD) —+ *%xx *FSSD ****'***‘-SD)****.***KSD)

Botto Botto Cente Notc
wavelength level wavelength width
(nm) (dBm) (nm) (nm)
—+ *kk Kk —+ *kk kx
Cross talkdsgf Cross (BD)
(dB) talk(right)
(dB)

When marker is set to display the frequency :
FI LBMA**** ***(SD) —+ *%kx **(SD)**** ***(SD)**** ***(SD)

Bottom Botto Center Not
frequency Ievel frequency Wldth
(THz) (dBm) (THz) (THz)
i ***.**(SD) i ***.**(BD)

Cross talk(left)  Cross
(dB) talk(right)
(dB)

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (11/17)

Data output item

Output request command

Talker output data format

ASE power
(dBm)

(WDM-NF)
WDM NFA***(SD)****'***(SD) —_|— ***'**(SD) —_|— ***'**(SD) —_|— ***'**(SD)
Mode Channel Input level Output
count  wavelength (dBm) level
(nm) (dBm)
****.***(SD) i***.**(SD) i***.**(SD) ..... (BD)
Measured Gain NF Iteration of
resolution (dB) (dB) Iltems2to 9
(nm)

(NOTCH)
When marker is set to display the wavelength :
SWNC****.***(SD)****.***(BD)

Center Notch
wavelength width
(nm) (nm)

When marker is set to display the frequency :
SWNC****.***(SD)****.***(BD)

Center Notch
frequency width
(THz) (TH2)

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (12/17)

Data output item

Output request command

Talker output data format

Analysis result

ANA?

(FP-LD ANAYLYSIS)
When marker is expressed in wevelength :
FPLDA****.***(SD)****.***(SD)i***.**(sD)****.***(SD) i***.**(SD)****(BD)

Spectral Peak Peak Mean Total Number
width wavelength  level wavelength  power of modes
(nm) (nm) (dBm) (nm) (dBm)

When marker is expressed in frequency
FPLDA***.****(SD)***.****(SD)i***.**(SD)***.****(SD) i***.**(SD)****(BD)

Spectral Peak Peak Mean Total Number
width (THz) wavelength  level wavelength  power of modes
(THz) (dBm) (THz) (dBm)

(DFB-LD ANALYSIS)
When marker is expressed in wevelength :
DFBAA****.***(SD)****.***(SD)i***.**(sD)****.***(SD) i***.** (BD)

Spectral Peak Peak Mode SMSR
width wavelength  level offset (dB)
(nm) (nm) (dBm) (nm)

When marker is expressed in frequency :
DFBAA***.****(SD)***.****(SD)i***.**(SD)***.****(SD) i***.** (BD)

Spectral Peak Peak Mode SMSR
width (THz) wavelength  level offset (dB)
(TH2) (dBm) (TH2)

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (13/17)

Data output item

Output request command

Talker output data format

Analysis result

ANA?

(LED ANALYSIS)
When marker is expressed in wevelength :
LEDAA****.***(SD)****.***(SD)i***.**(SD)****.***(SD) i***.** (BD)

Spectral Peak Peak Mean Total
width wavelength  level wavelength  power
(nm) (nm) (dBm) (nm) (dBm)

When marker is expressed in frequency :
LEDAA***.****(SD)* **.****(SD)i***.**(SD)** *.****(SD) i***.** (BD)

Spectral Peak Peak Mean Total
width (THz) wavelength  level wavelength  power
(TH2) (dBm) (TH2) (dBm)

(PMD ANALYSIS)
PM DA*** ****(SD)**** **k%k (SSD)***** ***S D)

Left-hand Right-han PMD(PS
mode peak  mode peak
(THz) (THz)

Measurement condition of LONG
TERM measurement result

LTST?

LTST A®**(SD)****(SD)****(BD)

Number  Number Repeated time
of of interval
channels  repetitions

LONG TERM measurement result

LTDAT?2***=*
****: Data number (1 to 1000)

LT DATA***(S D)****.***(SD)i***.**(S D)***.**(SD) _____ (B D)

Number  Peak Peak level SNR (dBm) Repeat items 2 to 4.
of wavelength  (dBm)
channels  (nm)

Alarm state in LONG TERM
measurement

LTALM?

*: The number of Alarm states. (The sum of two values written below)
0: Non alarm, 1:Wavelength drift is over the threshold, 2:Level is over the upper limit,
4: Level is under the lower limit, 8:SNR is under the lower limit

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (14/17)

Data output item Output request command Talker output data format
Alarm position data in LONG LTALMDT? LTALMDT**(SD)***(SD)**(SD) ----- (BD)
TERM measurement Number o~y Alarm  Repeat items 2 to 3.
of alarm number
channels
Analysis parameters FPLD*? (FP-LD)
FPLD##*(SD)*(SD)****(SD)****(SD)****(SD)*(SD)****(SD)****(BD)
1st option: ~ Parameter to be set
0:SPECWIDTH 1:MEANWL 2:TOTALPOWER 3:MODE NO.
2nd option:  Algorithm
0:ENV 1L:THRESH 2:RMS 3:PEAKRMS 4:POWER
3rd option:  TH (dB)
4th option:  TH2 (dB)
5th option: K
6th option:  MODE FIT, 0=OFF, 1=ON
7th option:  MODE DIFF (dB)
8th option:  OFFSET LEVEL (dB)
Analysis parameters DFBLD*? (DFB-LD)
DFBLD#*(SD)*(SD)****(SD)****(SD)****(SD)*(SD)****(SD)****(BD)
1st option: ~ Parameter to be set
0:-XdB WIDTH 1:SMSR
2nd option:  Algorithm
0:ENV L THRESH 2:RMS 3:PEAKRMS 4:SMSR1 5:SMSR2
3rd option:  TH (dB)
4th option:  TH2 (dB)
5th option: K
6th option:  MODE FIT, 0=OFF, 1=ON
7th option:  MODE DIFF (dB)
8th option:  SMSR MASK (nm)

Note: The talker output data format of this table has an underlined option (***.**).
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (15/17)

Data output item

Output request command

Talker output data format

Analysis parameters

LED*?

(LED)

LE D###*(SD)*(SD)****(SD)****(SD)****(SD)*(SD)****(SD)****(BD)

1st option: ~ Parameter to be set
0:SPECWIDTH 1:MEANWL 2:TOTAL POWER
2nd option:  Algorithm
0:ENV  1L:THRESH 2:RMS 3:PEAKRMS 4:POWER
3rd option:  TH (dB)
4th option:  TH2 (dB)
5th option: K
6th option:  MODE FIT, 0=OFF, 1=ON
7th option:  MODE DIFF (dB)
8th option:  SMSR MASK (hm)

Analysis parameters FILPK*? (FIL-PK)
FILPKA*(SD)*(SD)*(SD)****(SD)****(SD)*(SD)****(SD)****(SD)****(BD)
1st option:  Parameter to be set

0:PEAK LVL 1:PEAKWL 2:MEANWL 3:SPECWD 4:CROSS TALK
5:RIPPLE WIDTH
2nd option:  Algorithm
0:THRESH 1:RMS 2:PEAKLVL 3:TU-T
3rd option:  SW, 0=0OFF, 1=ON
4th option:  TH (dB)
5th option: K
6th option:  MODE FIT, 0=OFF, 1=ON
7th option:  MODE DIFF (dB)
8th option:  CH SPACE(nm)
9th option;.  SEARCH AREA(nm)

Note: The talker output data format of this table has an underlined option (***.**).

If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.




Table 9-4 Output Data Formats (16/17)

Data output item

Output request command

Talker output data format

Analysis parameters

FILBM*?

(FIL-BTM)

FILBMA*(SD)*(SD)*(SD)****(SD)****(SD)*(SD) (SD) (SD) (BD)

1st option: ~ Parameter to be set
0:BOTTOM LVL 1:BOTTOM WL 2:MEANWL 3:NOTCHWIDTH
4:CROSS TALK

2nd option:  Algorithm
0:PEAK 1:BOTTOM 2:BOTTOM LVL 3:TU-T

3rd option:  SW, 0=0OFF, 1=ON
4th option:  TH (dB)

5th option:  MODE DIFF (dB)
6th option:  CH SPACE(hm)

7th option:  SEARCH AREA(nm)

LS-6

Power meter function
measurement data

PMTR?
MAXP?
MINP?

Absolute value LOG scale Absolute value LIN scale
PMDBMA =*** **(BD) PMLNW A* ***E 4=**(BD)
Power Power
(dBm) (W)
Relative value LOG scale Relative value LIN scale
PMDBA A £ *** **(BD) PMLNAA* ***E +**(BD)
Power Power
(dBm) (Unit not specified)

¢ In OVER, numeral section is replaced by "OVR".
¢ In UNDER, numeral section is replaced by "UND".

Note: The talker output data format of this table has an underlined option (***.**).
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.
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Table 9-4 Output Data Formats (17/17)

Data output item

Output request command

Talker output data format

Identification

*IDN?

ANDO(SD)AQE317B(SD)********(SD)####(BD)

Serial Software version
number (16 characters)
(8 digits)

FD dleCtOFy Dl R’) DI RA***(SD)***********(SD)**** (SD) ********.***A**_**_**A**:**(SD)
Number of Volume  Residual — *7ox Jook Ao ook vk x%(SD)
files name capacity

(K Byte) *****’;**.***A**;**-**A*;‘Z**(SD)
File name Year- Hour:
month-day minute

File name lastly read or written in |[FNAME? FN A\ #ddddek *xx(BD)

ED File name

Warning error number WARN? WARNA***(BD)

Number

Note: The talker output data format of this table has an underlined option (***.**),
If three decimal digits (LDTDIG 3) are specified for this option, the data of up to three decimal digits is output.




9.2.7 Service request function

When measurement is completed, print or plot processing is completed or printer paper is used up, this function
sends out an SRQ signal.  After that, when serial polling is performed from the controller, the function sends out
a status byte. Table 9-5 shows the contents of the status byte.

SRQ transmission can be enabled or disabled by a program code.

When the power supply is turned on, the SRQ send disable status is set. Table 9-6 shows the program codes
related to SRQ transmission.

The contents of the status byte are cleared when serial polling is performed or a DCL or SDC message is
received in the SQR send enable status.

Table 9-5 Program Codes Related to SRQ Transmission

Program code Contents
SRQ1 The transmission of SRQ signal is enabled.
SRQO The transmission of SRQ signal is disabled.

1. SRQ function of GP-1B 1 port
When the device message "SRQ1" is received and the SRQ send mode is set, the status byte shown below
plus the RQS bit are set for each cause, thereby making a service request.

@  Function and setting condition of each bit

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
0 RQS BUFOVR 0 CMDERR WARN DONE DT RDY




Table 9-6 Contents of Status Byte

Bit Function and setting condition Clear timing
bit7 |0
bit6 |Sends an SRQ signal.  Upon execution of serial pulling
 Upon receipt of DCL or SDC
bit5  |When receiving data exceeding the receive  Upon execution of serial polling
buffer capacity of 512 bytes, "1" is set. - Upon receipt of DCL or SDC
* At a start of measurement
bit4 |0
bit3  |When a command data error occurs, "1" isset. ¢ Upon execution of serial polling
» Upon receipt of DCL or SDC
* At a start of measurement
bit2  |When a warning error (including program » When the warning error display disappears
e s s e [ Upon vssion sl
output by the talker command “WARN?". * Upon receipt of DCL or SDC
* At a start of measurement
bit1  |When the execution of the FD copy program  Upon execution of serial polling
termine}tes or when a setu_p operation for optical |, Upon receipt of DCL or SDC
output is completed, "1" is set.
* At a start of measurement
bit0  |When a sweep is completed, "1" is set.  Upon execution of serial polling
» Upon receipt of DCL or SDC
* At a start of measurement
@  Mask function for each bit

If the bit to be masked is set to "1" by the GP-IB command "SRMSK*** (0 to 255)", each bit cannot
be set even upon occurrence of each cause.

For example, when bit 0 and bit 2 are masked by the "SRMSK5" command and the corresponding
cause occurs, this bit is not set.  When the cause is related to only the contents of the masked bit,
the RQS bit (bit 6) is not set, too.

When mask data includes bit 6, the RQS bit is not set even in the SRQ send enable status.

SRQ function of GP-IB 2 port
The SRQ send function of the GP-IB 2 port is not available.
However, serial polling can be executed by the program function.

Device clear function
Upon receipt of DCL or SDC, initialization is executed in the same way as POWER ON resetting.

Device trigger function
Upon receipt of GET, single sweep processing is performed.



9.2.8 Precautions on programming

(1) The program codes corresponding to the functions that are disabled in the manual operation mode are
ignored. In this case, a WARNING message is displayed on the screen in the same way as in the manual
operation mode.

(2)  When the seep, print and plot program codes and other program codes are sent continuously, the latter
program codes will be executed at once before completion of sweep, print and plot processing. In
particular, in the print or plot status, most commands are invalid. To know whether the sweep, print or
plot processing is completed or not, use the service request function.

(3) Before using the service request function, permit SRQ transmission at the beginning of a program and
perform serial polling, and then read the status byte unreally.
The contents of the status byte are held until serial polling is started. In this period, the SRQ signal is not
cleared. Accordingly, when an SRQ signal is generated before program execution, first read the status
byte unreally. Otherwise, an SRQ signal becomes hard to generate after that.

(4) String delimiter specification, block delimiter specification, data output request setting and SRQ end
enable status setting are reset to the initial status when the power supply is turned off.



9.2.9 Programming examples

The following gives the typical GP-IB programming examples where the NEC's PC-9801 and IBM PS/2 PC's
(having the National Instruments' GP-IB interface board) are used.

These programs set the measuring conditions on the AQ6317B, sweeps for a single time, and displays the
measured data (both the waveforms and the measuring conditions) on the controller CRT screen.

(1) Ifthe NEC's PC-9801 series PC is used as the controller

1000
1010
1020

1030

1040
1050
1060
1070
1080
1090

DI M A(1001)

AQG317B OPTI CAL SPECTRUM ANALYZER
GP- | B EXAMPLE PROGRAM
FOR PC- 9801 SERI ES

SCREEN 3: CLS 3: CONSOLE 0, 25,0,1

| SET | FC

| SET REN
CVD DELI M=0
ADRS=1

1100

1110

PRI NT@ ADRS; "

SMPL1001"

1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410

PRI NT@ ADRS; "

PRI NT@ ADRS; "
PRI NT@ ADRS; "

POLL ADRS, S

CTRWL.1550. 00, SPAN20. O, REFL- 15. 0, LSCL5.0, RESLNO 1, AVGL, SNHD,

V\RTA, DSPA, FI XB, BLKB, FI XC, BLKC"

SRQL" : POLL ADRS, S
Sely

| F S<>65 THEN 1160

PRI NT@ ADRS; "

SD1, LDATA"

| NPUT @ ADRS; DUMWY$
FOR | =1 TO 1001

| NPUT@ ADRS;

DT$

A(1)=VAL(DT$)

NEXT |

PRI NT@ ADRS; "

CTRW.?"

| NPUT@ ADRS; CTR$

CTR=VAL( CTR$)

PRI NT@ ADRS; "

SPAN?"

| NPUT@ ADRS; SPANS
SPANEVAL ( SPANS)

PRI NT@ ADRS; "

REFL?"

| NPUT@ ADRS; REF$

REF=VAL ( REF$)

PRI NT@ ADRS; "

LSCL?"

| NPUT@ ADRS; LSCL$
LSCL=VAL( LSCL$)

PRI NT@ ADRS; "

RESLN?"

| NPUT@ ADRS; RES$

RES=VAL ( RES$)

PRI NT@ ADRS; "

AVG?"



1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1770
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860

| NPUT@ ADRS; AVGS

AVG=VAL ( AVGS)

PRI NT@ ADRS; " SMPL?"

| NPUT@ ADRS; SMPL$

SMPL=VAL( SMPL$)

PRI NT@ ADRS; " SENS?"

| NPUT@ ADRS; SENS$

| F SENS$="1" THEN SENS$="HI GH 1"

| F SENS$="2" THEN SENS$="HI GH 2"

| F SENS$="3" THEN SENS$="HI GH 3"

| F SENS$="4" THEN SENS$="NORM HLD"
| F SENS$="5" THEN SENS$="NORM AUT"

START=CTR- SPAN 2
STP=CTR+SPAN 2
REF1=REF+LSCL*2 : YMAX=REF1
REF2=REF- LSCL* 2
REF3=REF- LSCL*4
REF4=REF- LSCL*6 : YM N=REF4
VI EW 48, 16) - ( 560, 336)
W NDOW 1, - YMAX)- (1001, -YM N)
LINE(1, -YMAX)-(1001, -YMN),5, B
LI NE( 1001, - (REF+LSCL) ) - (1, - (REF+LSCL) ), 5, , &H9999
LI NE( 1001, - REF) - (1, - REF) , 5, , &HF99F
FOR =1 TO 5
LI NE( 1001, - (REF- LSCL*1)) - (1, - (REF-LSCL*1)), 5, , &9999
NEXT |
FOR =1 TO 9
LI NE( 1+1 * 100, - YMAX) - ( 1+1 *100, - YM N) , 5, , &19999
NEXT |
LINE(L, -A(1))-(1,-A(1)),6
FOR | =1 TO 1001
LINE -(1,-A(1)),6
NEXT |
COLCR 7
LOCATE 3,0
PRI NT USI NG "##. #dB/ D' ; LSCL
LOCATE 21,0
PRINT USI NG "RES: ##. #nm SENS:$ & AVG ####  SVPL: ####"; RES,

AVG, SMPL

1870
1880
1890
1900
1910
1920
1930

LOCATE 1,1
PRI NT USI NG "###. #", REF1
LOCATE 1, 6
PRI NT USI NG " ###. #", REF
LOCATE 3,7
PRI NT " dBnf
LOCATE 1, 11

SENS$



1940
1950
1960
1970
1980
1990
2000

jiaceie

2010

PRI NT USI NG " ###. #", REF2
LOCATE 1, 16
PRI NT USI NG "###. #";, REF3
LOCATE 1, 20
PRI NT USI NG "###. #", REF4
LOCATE 1, 21

PRINT USI NG " ####. ##nm  SPACE(7 digits)

##nm " ; START, CTR, SPAN 10, STP
END

#HAH#. H#HNM

###. ##nm D



Line 1040
Line 1050
Line 1060
Line 1070
Line 1080
Line 1090

Line 1110

Line 1120

Line 1140
Line 1150
Lines 1160 and 1170
Line 1190

Lines 1200 to 1240
Lines 1260 to 1570
Lines 1580 and 1590
Lines 1600 to 1630
Line 1650

Line 1660

Line 1670

Lines 1680 to 1720

Lines 1730 to 1750
Lines 1770 to 1800
Lines 1820 to 2000

Explanation of each program line

Declares an array of the measuring waveforms data.

Initializes the screen.

Initializes the GP-1B interface by issuing IFC.

Sets the REN to True.

Sets the CRLF block delimiter for program code output.

Assigns the AQ6317B address to variable ADRS.

(This example sets value 1.)

Sends a program code to the AQ6317B and sets the measuring conditions.
This example sets the following:

Center wavelength : 1550.00 nm, Sweep width : 20.0 nm,

Reference level : —-15.0 dBm

Level scale : 5.0 dB/div., Resolution : 0.1 nm, Averaging count : 1 time
Measuring sensitivity : Normal Range Hold, Sampling point: 1001

Sends a program code to the AQ6317B and sets the following tracing conditions.
Trace A:  Write mode with display

Trace B:  Fixed mode with no display

Trace C:  Fixed mode with no display

Reads the status byte before measurement.

Sends a program code to the AQ6317B and sweeps for a single time.

Read the status byte and wait for a sweep end.

Sets the CRLF string delimiter for data output, and requests for an output of
trace-A waveforms data.

Read the waveforms data and assigns them in array A (1).

Read the measuring conditions and assign them in each variable.

Determines the wavelength at the beginning and end of measurement.
Determine the level (except for the reference level) displayed on the level axis.
Specifies the graphics display range on the controller screen.

Determines the coordinates of the specified range.

Draws a ruled line around the graphics.

Draw a level scale of the graphics. The reference level is drawn by dotted and
dashed lines, but the others are drawn by dotted lines.

Draw a wavelength scale of the graphics.

Draw the measured waveforms.

Display the measuring conditions around the graphics.
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Program execution results (displayed on the controller screen)



(2) Ifthe IBM PC/2 series PC is used as the controller

1000 AQ6317B Optical Spectrum Anal yzer
1010 GP-1 B Exanpl e Program

1020 For I BM PS/2 Series (BASICA)
1030 (Merge this programwi th "DECL. BAS")

1040 DI M A(1001)

1050 SCREEN 9: CLS

1060

1070 DEV$="DEV1" : CALL | BFI ND( DEVS$, ND%)

1080

1090 CMD$=" CTRW.1550. 00, SPAN20. 0, REFL- 15. 0, LSCL5. 0, RESLNO. 1, AVGL, SNHD,
SMPL1001, SRQL" +CHRS$( 13) +CHR$( 10)

1100 CALL | BWRT( ND% CMDS)

1110 CMD$="WRTA, DSPA, FI XB, BLKB, FI XC, BLKC" +CHR$( 13) +CHR$( 10)

1120 CALL | BWRT( ND% CMDS)

1130 °

1140 CALL | BRSP( ND% SP%

1150 CMD$="SGAL" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CNDS)

1160 MASK%=&HS00 : CALL | BWAI T( ND% MASK%

1170

1180 VO&ASC(",")+&H400 : CALL | BEOS (ND% V%

1190 CMD$="LDATA" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CNDS$)

1200 DUMWY$=SPACE$(7) : CALL | BRD( ND% DUMWY$)

1210 FOR 1=1 TO 1001

1220 DT$=SPACE$(9) : CALL | BRD( ND% DT$)

1230 A(l)=VAL(DT$)

1240 NEXT |

1250

1260 V960 : CALL | BEOS( ND% V%)

1270 CMD$=" CTRW.?" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CMDS)

1280 ST$=SPACE$(9) : CALL | BRD(ND% ST$)

1290 CTR=VAL(ST$)

1300 CMD$="SPAN?" +CHRS$( 13) +CHR$(10) : CALL | BWRT( ND% CNDS$)

1310 ST$=SPACE$(8) : CALL | BRD(ND% ST$)

1320 SPAN=VAL( ST$)

1330 CMD$="REFL?" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CNDS$)

1340 ST$=SPACE$(7) : CALL | BRD(ND% ST$)

1350 REF=VAL(ST$)

1360 CMD$="LSCL?" +CHR$( 13) +CHR$(10) : CALL | BWRT(ND% CND&)

1370 ST$=SPACE$(6) : CALL | BRD(ND% ST$)

1380 LSCL=VAL(ST$)

1390 CMD$=" RESLN?" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CMDS)

1400 ST$=SPACE$(6) : CALL | BRD(ND% ST$)

1410 RES=VAL(ST$)

1420 CMD$="AVG?" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CMVDS$)

1430 ST$=SPACE$(6) : CALL | BRD(ND% ST$)

1440 AVG=VAL(ST$)

1450 CMD$="SNMPL?" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CNDS$)

1460 ST$=SPACE$(6) : CALL | BRD(ND% ST$)

1470 SMPL=VAL( ST$)

1480 CMD$="SENS?" +CHR$( 13) +CHR$(10) : CALL | BWRT( ND% CNDS$)

1490 ST$=SPACE$(3) : CALL | BRD(ND% ST$)

1500 | F ST$="1"+CHR$( 13) +CHR$(10) THEN SENS$="H GH 1"
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1510
1520
1530
1540
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870

1880
1890
1990
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010

| F ST$="2" +CHR$( 13) +CHR$(10) THEN SENS$="HI GH 2"
| F ST$="3" +CHR$( 13) +CHR$(10) THEN SENS$="HI GH 3"
| F ST$="4" +CHR$( 13) +CHR$( 10) THEN SENS$="NORM HLD"
| F ST$="5" +CHR$( 13) +CHR$( 10) THEN SENS$="NORM AUT"
START=CTR- SPAN 2
STP=CTR+SPAN 2
REF1=REF+LSCL*2 : YMAX=REF1
REF2=REF- LSCL* 2
REF3=REF- LSCL*4
REF4=REF- LSCL*6 : YM N=REF4
VI EW (48, 16) - (560, 272)
W NDOW (1, YM N) - ( 1001, YMAX)
LINE (1, YM N)- (1001, YMAX), 3, B
LI NE( 1, (REF+LSCL) ) - (1001, (REF+LSCL)), 3, , &H9999
LI NE( 1, REF) - (1001, REF) , 3, , &HF99F
FOR =1 TO 5
LINE (1, (REF-LSCL*1))- (1001, (REF-LSCL*1)), 3, , &19999
NEXT |
FOR =1 TO 9
LI NE (141 *100, YM N) - ( 1+1 * 100, YMAX) , 3, , &H9999
NEXT |
LINE(1, A(1))-(1,A(1)), 14
FOR | =1 TO 1001
LINE - (1,A(1)), 14
NEXT |
COLCR 15
LOCATE 1, 4
PRI NT USI NG "##. #dB/ D' ; LSCL
LOCATE 1, 22

PRI NT USI NG "RES: ##. #nm SENS: ¥ ¥ AVG ####  SMPL: ####"; RES, SENS$, A
VG, S\VPL

LOCATE 2, 2

PRI NT USI NG "###. #";, REF1
LOCATE 6, 2

PRI NT USI NG " ###. #", REF
LOCATE 7, 4

PRI NT " dBni

LOCATE 11, 2

PRI NT USI NG " ###. #", REF2
LOCATE 16, 2

PRI NT USI NG "###. #", REF3
LOCATE 20, 2

PRI NT USI NG "###. #", REF4
LOCATE 21, 2

PRI NT USI NG " ####. ##nm SPACE(7 digits) #HHH. #HNM

####. ##nm'; START, CTR, SPAN 10, STP

2020

END

###. ##nm D



Line 1040
Line 1050
Line 1070
Lines 1090 to 1100

Lines 1110 to 1120

Line 1140
Line 1150
Line 1160
Lines 1180 and 1190

Lines 1200 to 1240
Lines 1260 to 1580

Lines 1590 and 1600
Lines 1610 to 1640
Line 1660

Line 1670

Line 1680

Lines 1690 to 1730

Lines 1740 to 1760
Lines 1780 to 1810
Lines 1830 to 2010

Explanation of each program line

Declares an array of the measuring waveforms data.

Initializes the screen.

Opens the DEV1 file.

Sends a program code to the AQ6317B and sets the measuring conditions.
This example sets the following:

Center wavelength : 1550.00 nm, Sweep width : 20.0 nm

Reference level : — 15.0 dBm, Level scale : 5.0 dB/div.

Resolution : 0.1 nm, Averaging count : 1 time

Measuring sensitivity : Normal Range Hold, Sampling point

Send program codes to the AQ6317B and set the following tracing conditions.
Trace A : Write mode with display

Trace B : Fixed mode with no display

Trace C : Fixed mode with no display

Reads the status byte before measurement.

Sends a program code to the AQ6317B and sweeps for a single time.

Waits for a sweep end.

Set the CRLF string delimiter for data output, and request for an output of trace-
A waveforms data.

Read the waveforms data and assigns them in array A (1).

Request for an output of measuring conditions, read the measuring conditions,
and assign them in each variable.

Determine the wavelength at the beginning and end of measurement.
Determine the level (except for the reference level) displayed on the level axis.
Specifies the graphics display range on the controller screen.

Determines the coordinates of the specified range.

Draws a ruled line around the graphics.

Draws a level scale of the graphics. The reference level is drawn by dotted and
dashed lines, but the others are drawn by dotted lines.

Draw a wavelength scale of the graphics.

Draw the measured waveforms.

Display the measuring conditions around the graphics.
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9.3 Usage of GP-IB 2 Port

9.3.1 Interface functions of GP-IB 2 port

Table 9-7 shows the interface functions of the GP-IB 2 port.

Table 9-7 Interface Functions of GP-1B 2 Port

Code Interface function
SH1 All send functions
AH1 All receive functions
T4 Basic talker
L2 Basic listener
SRO No service request function
RLO No remote/local function
PPO No parallel poll function
DCO No device clear function
DTO No device trigger function
C1 System controller
C2 IFC transmission

Controller in-charge

C3 REN transmission

Cl1 Interface message transmission
Control reception

Control transfer

El Handshake synchronous control

Open collector driver

9.3.2 Connection to GP-IB system

To the [GP-IB 2] port, connect the wavelength variable light source and the GP-IB units to be controlled by
program function.

Turn off the power supply of this equipment and the power supplies of the units to be connected to this
equipment.

Connect the units to the GP-IB 2 connector on the rear side of this equipment by the GP-1B cord.

Tighten the fixing screw of the connector firmly.



CAUTION

If the GP-IB cord is connected or disconnected in the power ON status, this will cause
a malfunction of failure to this equipment.

9.3.3 Address setting

The address of the [GP-IB 2] port can be selected in the range of 0 to 30 .  For the X-Y plotter and other units
that this equipment controls, the address can be selected in the range of 0 to 30.

9.3.4 Wavelength tunable laser source control

Using the <TLS SYNC SWEEP> key of the [SETUP] switch, it is possible to have the wavelength tunable laser
source (other) syncronized with the sweeps of this equipment.

The address for the wavelength tunable laser source can be set within the range of 0 through 30 using the <TLS
ADRS> key of the switch.

For more details, refer to Section 5.6 "Synchronous measurement function with the wavelength tunable laser
source".

9.3.5 External unit control

The external units connected to the GP-IB 2 port can be controlled by using the program function.
For details, refer to Chapter 6 Program Function.



Chapter 10 PRINCIPLE AND CIRCUIT CONFIGURATION

This chapter describes the principle of measurement and circuit configuration.
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10.1 Configuration and Principle of Monochromator
10.1.1 Principle of monochromator

This equipment is provided with a Zollner-Thurnar's type monochromator.

Figure 10-1 shows the basic configuration.

Light output slit

Focusing mirror

Grating

Collimate mirror

Depolarizing element

Light input slit

Fig. 10-1 Basic Configuration of Monochromator

The light input from the light input slit is changed into parallel light by the collimate mirror and enters the grating.
The grating provided with innumerable grooves on the surface of a flat mirror reflects light at a different angle
depending on the wavelength.

Therefore, the focusing mirror is arranged so as to receive only the light reflected in a specific direction and the
light output slit is arranged at the position where the reflected light of the focusing mirror is focalized. This
permits taking out only specific wavelength component by the slit.

The wavelength that can be transmitted through the slit can be changed by turning the grating, while the
wavelength resolution can be changed by changing the widths of the light input slit and light output slit.

This equipment is designed in such a way that the optical fiber core may function as a slit without using a light
input slit.  For the collimate mirror and focusing mirror, axis parabolic mirrors free from axis are used to
suppress aberration. Furthermore, the depolarizing element is provided in the input section to convert input
light into a polarization-free status, thereby lowering the dependency on polarization.

Light is passed twice through the monochromator, so that excellent wavelength resolution can be obtained.
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10.1.2 Signal detector

The light coming out from the monochromator is led to the signal detector.

Monochromator

] L]

Optical sensor
Chopper

Fig. 10-2  Signal Detector Configuration

When the measuring sensitivity is set to HIGH1 to 3, light chopping is performed by the optical chopper built in
the monochromator. With this, the electric output of the optical sensor becomes an AC signal and the effects of
offset and drift of the optical sensor and AMP circuit are reduced.

Only the chopping frequency component is taken out by the synchronous detector circuit and passed through a
low-pass filter, thereby attaining high sensitivity. The chopping frequency is set to 270 Hz.

When the measuring sensitivity is set to NORM, the optical chopper does not function but detection is not
required, so that the AMP can respond quickly, thereby increasing the measuring speed.

The AMP offset status is automatically canceled at certain intervals of time. At this time, the sweep stops for
about 4 seconds. The offset cancel operation can be cleared by the user and also can be performed by key
operation when it is necessary. (- 5.1.16 (11) <AUTO OFFSET> key)
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10.2 Circuit Configuration

Figure 10-5 shows the circuit configuration of this equipment.

Monochromator AMP circuit
Sensor
M)
/
— A/D
] M)
/
CPU 2
N
GPIB 1
—
Keyboard CPU 1 N
GPIB 2
—

Display unit m

Fig. 10-3  Circuit Configuration of this Equipment

The grating of the monochromator controls the angle by means of a stepping motor.
The stepping motor is used to set a width to the slit, too. The stepping motor is also used to control the chopper

and optical switch.

Out of the light entering from the [OPTICAL INPUT] connector, only the wavelength component to be measured
by the monochromator is taken out and converted into an electric signal by the light receiver.

Then, the signal is amplified to a level fit for A/D conversion by the AMP circuit.

The amplified signal is converted into a digital signal by the A/D conversion circuit.

As a gain of the AMP circuit, an optimum value is selected by setting the reference level.

When the measuring sensitivity is set to HIGHI to 3, auto gain adjustment is made by following up the input
level, thereby enlarging the dynamic range.

The control circuit consists of a 32-bit CPU and a 16-bit CPU. The CPU1 controls the whole, key input, GP-IB
ports, display unit and printer, while the CPU2 controls the monochromator, light receiver, AMP circuit and A/D

conversion circuit.
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10.3 Precautions on Measurement

This equipment is designed for different purposes but has some restrictions. Be careful about the following

items at measurement.

10.3.1 Types of optical fiber usable in this equipment

This equipment can use the single mode optical fiber with a core diameter of 5 to 10 pm and the GI fiber with
core diameters of 50 and 62.5 pum for the optical input. If another optical fiber is used, the performance is

restricted. The following table shows the adaptability of typical optical fibers and restrictions.

This equipment is designed exclusively for optical fiber input. Such means as inputting gas laser beams directly
to the optical input connector and causing the LED to adhere to the optical connector unit cannot be used instead
of inputting light using an optical fiber. Note that the optical spectrum measured by these means is not

trustworthy at all.

For space light measurement, input space light to an optical fiber and then to this equipment.

Various adapters for this purpose are available. (- Table 1-2 Option List)

Table 10-1 Adaptability of Optical Fibers and Restrictions

Type of optical fiber Adaptability Maximum Absolute level
Type Core diameter resolution accuracy
SM 5 O 0.015 O
SM 9 O 0.015 O
SM 10 O 0.015 ©
GI 50 O 0.05 A
GI 62.5 O 0.05 AN
SI 50 A 0.05 X
SI 80 AN 0.1 X
SI 100 A 0.2 X
SI 200 AN 0.5 X
SI 400 JAN 1.0 X
SI 800 AN 2.0 X

10.3.2 Restriction on resolution
The maximum resolution of this equipment is 0.015 nm, which is a value when the SM fiber is used.
In case a fiber with a larger core diameter is used, the maximum resolution is restricted as shown in Table 10-1.

Even if the resolution is set to a lower value than the table, the measurement level becomes inaccurate but the

resolution is not improved.

In particular, when entering space light, it is advantageous to use a fiber with a larger core diameter but there is a

restriction on resolution.
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10.3.3 Absolute level accuracy

The absolute level of this equipment is calibrated by SM 10 pm fiber.
The level accuracy, when the other fibers are used, is out of specification.

As a matter of practical efficiency, any SM fiber other than the SM 10 pum fiber will provide an almost accurate
level.

The GI fiber will provide a rather accurate level if the light source is of low coherence (low monochromatism)
like white light, natural light and LED. In case of laser light which is of high monochromatism, interference
occurs in the fiber and the intensity distribution of radiated light from the fiber end varies with fiber forms.
Accordingly, when the fiber is moved, the measurement level may change.

Fibers with a large core diameter have a small monochromator NA values, so that only a part of the light output
from the fiber cannot be measured and the measurement level becomes small.

However, the measurement level is accurate as an optical spectrum viewed relatively.

10.3.4 Effective range of level axis when the measuring sensitivity
is set to NORMAL RANGE HOLD

When the measuring sensitivity is set to NORMAL RANGE HOLD or in the pulse light measurement mode, the
gain of the internal amplifier is fixed. Accordingly, the effective range of measured data is limited into the

range of the following expression specifying the set value of reference level as R (dBm).
R — 30 < (Effective range) <R + 10

When the level scale is set to 10 dB/DIV, the display exceeds the effective range, so that the 10 dB part from the
upper end of the screen and the 30 dB part from the lower end become inaccurate.

For this reason, when the measuring sensitivity is set to NORMAL RANGE HOLD, the level scale should be
used at 5 dB/DIV or less. If the setting exceeds 5 dB/DIV, a warning message is displayed and the data of the
upper and lower parts of the screen cannot be displayed correctly.

To display an accurate spectrum at 10 dB/DIV, set the measuring sensitivity to HIGH1 to 3.

When the measuring sensitivity is set to NORMAL RANGE AUTO, an approximate form of spectrum at 10
dB/DIV can be known quickly.
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10.3.5 Stray light in the SENS:NORMAL mode

If you select the SENS:NORMAL HOLD or NORMAL AUTO for the measurement gain, optical noises

can uniformly appear in the lower spectrum level (see Figure 10-4). Also in the same mode, optical noises with
the spectrum level of approximately lower than their original level by 30 to 50 dB can appear in the position 100
to 200 nm away from the peak wavelength. Widening the resolution can result in increasing optical

noise component, too. Thus, when it is required to reduce optical noises, a narrower resolution must be
specified. If you select the HIGH 1 to 3 for the gain, above mentioned optical noises won’t be present

(see Figure 10-5).

1999 Apr B8 15:36
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Fig.10-4 Waveform Observed in the SENS:NORM Mode
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10.3.6 Ripple around 1380 nm

As the optical beam around 1380 nm is absorbed by a water (OH group) existing in the monochromator, a ripple
may be formed on the measured waveforms.
The basic solution is the setup of wider resolution for ripple averaging.

For LED measurement, please set 2nm to the resolution

10.3.7 Level accuracy below fiber cable cutoff wavelength
(short wave length)

When a gas laser source or an LD optical source having the high coherence is measured, the level may become
inaccurate due to the speckle pattern noise.

If it has occurred, improve the coupling performance and the level accuracy will be improved.

10.3.8 Waveform Observed in 0.01nm Resolution

If the resolution is set to 0.01 nm and measurement is taken of a light source (such as DFB laser)having a
spectral band width narrower than 0.01 nm, a minute maximum value can appear in trailing edge of the
waveform (see Figure 10-6).

It results from characteristics of the optical system and not a failure. This phenomena does not affect the
unit performance including the resolution and dynamic range.

You can eliminate it by widening the resolution.
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Fig.10-6 Waveform Observed in 0.01 nm resolution
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10.3.9 Numerical Aperture (NA) of Input Optical Fiber and Level
Measured Value

Level measurement error of this equipment varies with the numerical aperture (NA) of optical fiber to be
connected to the optical input connector as shown in Figure 10-7. The absolute level of this equipment has
been calibrated with the 10/125um single mode optical fiber (B1.1 type defined on IEC60793-2, PC polished,
Mode field diameter 9.5um, NA: 0.104~0.107). Even in case of single mode optical fiber, the level accuracy
deviates from the specification when the NA value is not in this range.

When level is measured after an optical fiber of unknown NA is connected to this device, the level can be

measured correctly if the level shift amount of this equipment is set as follows:
(1)  Prepare the light source (wavelength: 1310nm or 1550nm) of narrow spectral width of DFB-LD, etc.

(2) Connect this device to the light source with an optical fiber cord and set the wavelength resolution of this
equipment to 2nm.  Start the measurement and obtain the peak level value.

(3) Remove the optical fiber cord from this equipment and connect it to the optical power meter and measure
the optical power value.

(4) Find the difference between the peak level value obtained with this device and the power value obtained
with the optical power meter, and set the difference as the level shift amount of this equipment
(-5.1.16 <LEVEL SHIFT> key).

0.20

0.15

0.10

0.05

0.00

-0.05

Level error [dB]

-0.10

-0.15

-0.20
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Numerical Aperture

Fig.10-7 Numerical Aperture of Input Optical Fiber and Level Error (Typical Characteristic)
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CHAPTER 11 MAINTENANCE

This chapter describes the mechanical inspection and operation check of this equipment.

Contents of Chapter 11

11.1  Mechanical INSPECLION ......vcveieiee ettt
11.2  OPEration ChECK ......cviiiiiie bbbt
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11.2.3  Wavelength acCuracy ChECK .........ccovvviiiieieie e

11.2.4  LeVvel aCCUraCy ChECK .......cceiiiiiii e e
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11.1 Mechanical Inspection

This section externally inspects the appearance and mechanical operation of the operator panel in this equipment.
For the appearance, the visual inspection is used to check that no damage and deformation can be seen and
inspect the presence of loosened switches, connectors, and other assembly parts and whether or not the
equipment can smoothly be operated.

If an abnormality id detected, immediately inform our company of the contents.
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11.2 Operation Check

11.2.1 Checking at power-on

This equipment performs a self-check such as a monochromater operation check and internal memory check until
the initial screen is switched to the normal display screen after the power has turned on.

Usually, after the power has turned on, the initial screen is switched to the normal display screen for
approximately one minute.

When an abnormality occurred, the initial screen is not switched to the normal display screen even if several
minutes elapse after the power has tuned on and continues displaying the initial screen.

When an abnormality also occurred, error messages are displayed and the operation is stopped.

If an abnormality is detected, immediately inform our company (head office, branch, or sales office) of the
contents.

11.2.2 Operation check of switches

Thoroughly operate each switch and check that this equipment is operated.

11.2.3 Wavelength accuracy check

Check the wavelength accuracy using the following measurement system.

O -, O
10/125
SM optical fiber cord

AQ6317B Light source

for calibration

Connect the 10/125 SM optical fiber cord between the CALIBRATION OUTPUT connector and INPUT
connector of this equipment.

(1) Measure the light source for calibration whose accurate wavelength is known such as gas laser and check
that the peak wavelength of the display waveform matches the wavelength of the light source for
calibration (within the wavelength accuracy).

(2) When the wavelength error increases, calibrate the wavelength in the following procedure.
Press the [SYSTEM] switch and select the <WL CAL> key of the soft key. In this case, use the soft key
menu to be displayed to press the key with the same wavelength as the light source for calibration.
When the <EXECUTE> key of the soft key is pressed, the wavelength calibration is executed.

(3) If the wavelength calibration function cannot be executed because the wavelength error exceeds + 5 nm

and if the wavelength error is generated in another wavelength after the wavelength calibration has been
executed, the monochromater needs to be readjusted. Accordingly, contact our company.
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11.2.4 Level accuracy check

Check the level accuracy using the following measurement system.

o))

@

®)

(4)

[N
\/

AQ6317B /10128 Light source

SM optical fiber cord
O

Optical power meter

Prepare one of the two light sources of 1310 and 1550 nm. However, prepare light sources with narrow
spectrums (for example, gas laser and DFB-LD) so that all spectrums can be contained between 2 nm and
2 nm.

Connect the light source and this equipment with the SM fiber cord and set the resolution of this equipment
to 2 nm. Make a measurement and obtain the peak level value.

Remove the SM optical fiber cord from this equipment and connect it to the optical power meter.
Make a measurement and obtain the power value.

Check that the peak level value obtained by this equipment matches the power value obtained by the
optical power meter (within the level accuracy).
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