AQ6317B
OPTICAL SPECTRUM ANALYZER
~ INSTRUCTION MANUAL

ANDO ELECTRIC CO., LTD
© Copyright  ANDO ELECTRIC CO., LTD. JAPAN 2000

AS-62573 Rev, 1.1



WARRANTY

ANDO ELECTRIC products are shipped affer they undergo severe inspection by the ANDO's Quality Assurance
System. However, in case any failure doe o a manufacturing fault or an accident occurring during
transportation oceurs, please contact our Service Department, Head Office Sales Department, or your nearest '

branch or business office.

The term of warranty is ene 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 ocours 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

5]

(2)

Degree of Importance of Information

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

Mcanings 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 édnger that may directly affect people’s lives and is the

- special information o be most emphasized.

This is a possibility that the equipiment may be damaged and gives adec on the

possibility that the equipment operation may be ;mermpted

correctlon or

#on

This is 2 supplementary explanation about "exception”,
"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
suppiementary explanation about terminéiogies 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:
] . Penotes a panel switch,

[

<

> 1. Denotes a seft key.



Precautions for Safety

(3 Before using this equip]ﬁcnt, be sure to read through the "Precautions for Safety” and operation manual

to ensure its correct operation.

% () 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 petiing 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 carth.

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 2 commercial power supply, connect it directly to an exclusive
plug socket without faif. Do not use any extension cord, since it fears fo cause 2 rigk of heating or

igniting.

S-etup and Installation
Cautions fo Personnel who Sets Up and Instails this Equipment

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

. Be sure to insert a power plug into its socket surely. 1f 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 (defley, etc.), be sure to lock the caster.

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

Restrictions or Prohibitioné in 1nstailing 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 fanlt.

. Do not put this ecguipnient in a unstable place such as & shaky table or inclined tocation to avoid it
falling down or bringing down.  If does, it can cause aphysical injury.

. Do not put this equiprﬁent at a place where is subject to vibration or shock.  If it falls down or
brings dewn, it can cause a physical injury. .

. D)o not insert or drop a metal pigce, 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,  [f 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 & fire or electric shock. _
Do not insert or pull out & power plug with wet hands.  If does, it can cause an ¢lectric shock.

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

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

Prohibited ltems in Equipment Installing Methods

When moving this equipment,. first pull out the power plug from its socket, and afier making sure

that its external connecting cords have been all removed, move the eguipment. - Otherwise, it can
damage the cord and cause a fire or eleciric shock.

Do not block the air hole of this equipment. Blocking it can cause a heat to be accumulated inside
of the equipment, cansing a fire in some cases. . B
Do not damage, break down or rework a power cord.  1f 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 shocle.

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 & warming mark {{NOTE], [WARNING] or [DANGER]) is indicated, use this equipment
following the instructions given it 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 cutier section of printer.

Maintenance and Inspection

It is recommended to conduct a periedical maintenance and inspection for this equipment.
If this equipment is teft for a long period of time without cleaning it with dust accurnulated 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.



Remaedial Actions Taken when Any Error Oceurs

When the power cord is damaged, ask our agent to replace it.  1f'a damaged cord is used as itis, it
can cause a fire or electric shock, ‘

When a foreign matter mixes into this equipment, first mrn off the power switch of its main unit, pull
out the power plug from its socket, and then contact our agent. 1 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, £.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 ne smoke is given out
arty more, ask our agent to repair the equipment. Do not repair it by the user himself to avoid any

danger from oceurring.

[£ this equipment is dropped down or damaged, turn off the power switch of the main unit of this
squipment, puli ot the power plug from its socket, and then contact our agent.  If thé 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
thé power plug from its socket, and then contact our agent.  If the mdtor is used as it is, it can cause

a fire, electric shock or fault.



LASER SAFETY

Initial Safety Information for AQG6317B.

The specifications for this equipment are as folows.

AQ63178B

Laser c¢lass LED

Laser class
According t6 21 CRF 1
1040.10(Canada, USA)

Laser class _ _ o
According to EN60825-1: ‘T
1994-+All : 1996{Europe)

Maximum output power -10 dBm
Beam diameter 10 pm
Numerical aperture : 0.1
Wavelength “ 153020 nm
NOTE

Canada, USA

CLASS 1

LASER PROBUCT

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

NOTE

Europe

CLASS |
LASER PRODUCT

i1 EN 60825-1:1994+A11 B




PRECAUTIONS ON MOUNTING A FUSE

When mounting fuses again after you have removed the fuse holder for repiacing or checking a fuse, make sure
io 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 supphed from Schaffner Co.,Ltd. Note, however, that this feeling can differ
among the filters.

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

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

“Notse [THer with ap inlat

(FN3BOE~4.,7086)

Fuse holder

X O

Fuse holder

Pust fu the fiese bolder bnostch that eight its surface

brecvnes even wilh that of the {ilter body.



- PREFACE

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

When you desire io 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 eguipment, its functions are described in Chapter 4 "Usage" and
Chapter 5 "Details of Functions” and they are concretely described in Chapter & "Examples of Measurement”
including case study. ‘

Pericdic 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 16 "Principle and Circuit Configuration”.

This Manual is described on & 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 anatyzer and the backup cireunit 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 specteum 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

Inn 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.GH (50/125um)

Measurement wavelength range

600 to 1750 nm

{Note 1)
Wavelength accuracy #0.02mm (1520 to 1580 num, after calibration using built-in
(Notes | and 3) standard light source)
+0.04nm (1580 to 1628 nm, after calibration using built-in
standard light source)
+0.05nm (600 to 1750 nm)
Wavelength linearity (Notes L and 3} {z0.01lnm (1520 to 1580 nm)
+0.02nm (1580 to 1620 nm)
Wavelength reproducibility £0.005 tm  (for one minute)}

(Notes 1 and 3)

Wavelength resolution
(Noetes 1 and 3)

Maximum resolution:  0.013 um 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

Resalution accuracy {Notes 1 and 3)

+3%: {1300 o 1650 nm, Resofution setting: 0.63 nm or more)

Resolution correction function:ON)

Measurement level range:

-9¢ to+20 dBm (1200 to 1650 nm,measurement sensitivity,

{Notes 2 and 3) HIGH 3)
.80 to +20 dBm (1600 to 1200 nm,measurement sensitivity:
HIGH 3)
=60 to +20 dBm (600 to 1000 nm ;measurement sensitivity:
HIGH 3)
Level accuracy (Notes 2and 3)  [40.3 dB (1310/1550 nm, input: -30 dBm,
measurement sensitivity: HIGH 1-3)
Level linearity (Notes 2and 3}  [20.05dB  {input: +10 to -50 dBm,
measurement sensitivity: HIGH 1-3)
Level flatness (Notes 2 and 3) {20.1dB (1520 to 1580 nm), +6.2dB(1580 to 1620nm)
Polarization dependency (Note 2 and 3) [£0.05dB  {1550/1660nm) ":£0.05dB typ.(1310nm)
Dynamic range (Note 3} |60 dB {1523 nm, Peak: £0.2 nm,
Resolution setting: 0.0T nm)
70 dB (1523 nm, Pezk: £0.4 nm,
Resolution setting: .01 nm)
45dB (1523 nm, Peak: £0.2 nm,
Resolution setting: 0.1 nm})
Measurement time About 500 msec  (Swéep width: 100 nm or less,
measurement sensitivity: NORMAIL HOLD,
averaging times: | time, sampling point: 501)
About 0.5 min.  (Sweep width: 100 nm or less,
measurement sensitivity; HIGH 2, averaging
times: 1 time, sampling point: 301, no signal)
Functien Automatic Program function (20 programs, 206 steps)
meastrement Long term measurement function
Measurement Sweep width setting: 0to 1200 nm -

condition setting

NORMAL HOLIYAUTO,
MID, HIGH 1/2/3

1 to 1000 tmes
{1 to 20001, AUTO

Measurement sensitivity setling:

Number of averaging times setting:

Number of samples setting:

1-3




Table -1 Specifications (2/2)

Function : Measurement
condition setting

Automatic setting function of antomatic sweep measurement
Condition

Inter-marker sweep function

0 nm sweep function

Pulse light measurement functien

Alrfvacuum wavelength measurement function

Synchronous sweep function for wavelength tunable laser source

Trace display

Level scale setting 0.1 to 10 dB/div and linear
Coencurrent display of independent three traces
Maximum value/minimum value display
Roll averaging display
Inter-trace artthmetic 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,
pealk/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, ete.)
graphic file (BMP, TIFF)
Data output Printer Built-in high-speed printer
Interface Remote control GP-1B {2 ports)
Centrol 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 oufput (VGOA)

Display 9.4-inch color LCD (resolution: 640 x 480 dots)
Ogptical 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 16 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 . Horizontal axfs scale in wavelength display mode
Note 2: Vertical axis scale in absolute level display mode,resolution setting 0.05nm or move, af resolution
correction OFF
Note 3: When 107125 u m single mode fiber is used, after 2-hour warm-up, afier adjusting optical axis of
monochro-meteriused <QPTICAL ALIGNMENT> sofi key), at 15 {o 30°C

Note 4:  however exclude protector



Table 1-2  Option List (1/2)

-

AQ4320A/4320B/4320D

( tunable laser source}

Wavetength span (AQ4320A; 1480~1580 nm

' -AQ4320B; 1500~ 1580um

(AG4320D; 1520~ 1620nm

Onptical output :AQ4320A; +10dBmityp. }(1550mm)
:AQ4320B; -3dBm or more( 1550nm}
AQ4320D; +7dBm{typ.) (peak)

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

analyzar.

AQ4316 (155) ASE light source unit
{for optical filter transmission factor measurement)

Center wavelength : 15502420 nm
Speciral width : ¢ {10 dB): 40 nm
{The AQ2141 expansion frame is required.)

AQ-4303B White light source
(for less wavelength characteristic measurement)
Ermitted light wavelength ;400 to 1800 nm

Optical output level : ~45 dBm or more
(Wavelength 850 nm and 1300 am, 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 1 TO-5 (standard). Other packages (TO-46, TO-32, etc.} are
adaptable.

Usable fiber : SMI10/125 pm with FC plug and collimator

Rated current oﬁtput T 5t 150 mA

AQ-9314B Paralle! beam mount
(for optical device/optical material loss wavelength characteristic measurement)
External dimensions of measured material ;
10x15 mun or more, 30x30 mm or less, thickness 12 mm or less
Connection toss ;5 dB orless (at a wavelength of 850 nm)
Usable fiber ;800 pm large-caliber fiber (separately sold)

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

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




Table 1.2 Option List (2/2)

s AQ-95343 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 : 5dB or less

¢ AQ-9346 Point light measuring adapter
(for point light source measurement for LI and LED elements)
This adapter is suitable for the case where LDs and LEDs are incorporated in the systc:m 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 cptical fiber cord and fine adjustment table.}

Output type : FC connector
Recommended fine adjustment table :
3-2001-(1) Precision XYZ composition (Sigma Koki)

Table 1-3  Standard Accessory List

Accessory name Quantity Remarks
Power code ! pe. Agpprox. 3 m (for regular use)
Fuse . 2 pcs. {For regular use) (Note)
Instruction manual i copy
Record paper Zrolls TEF30KS-E2 (for built-in printer) (Jujo Paper)
Floppy disk 2pcs. | 3.5-inch 26D '

Note: 3,154 (Fast-dcting) for operaiion at 160 10 120V
3.134 (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 eguipment is +3 to +40°C.

But the operating temperature range in a part of function is +135 to +30°C.

1.6.2 Environmental conditions

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

not be restored.

Envirenmental Cenditions
(1} Storage temperature range — il to +50°C

(2)  Vibration _
' Oscillation frequency : 10 Hz

Compcund amplitude v 22 8.5 mm
Direction of vibration : Up/down, left/right, forward/backward
Vibration time : 10 minutes each (in each direction of vibration)

{(3) Shock
Shock equivalent to a natural drop when one side of the base is raised 2.3 cin in the static state on the hard

wooden floor.

{4y Installation
When this equipment is instalied 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.

Contents of Chapter 2
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2.1 Unpacking and Acceptance Inspection

This equipment undergoes both mechanical and efectrical 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,

- 211 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.
Coillate 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 notmal, 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
in1.2.

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
(1

(2}

(3)

Preparations and General Precautions

Power supply .
Use a power supply of AC 160 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.

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 if 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.

Fuse
When the power supply voltage is 100 to 120V, use a 3.15 A fuse (Fast-Acting).  When it 8 200 to 240
V, use a 3.15 A fuse (Time-Lag).



2.4 Safety Measures for Power Supply

When a power supply of AC 100V 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 o earth: current

Be sure to observe the following items as preventive measures.

2.41 Polarity of power cord

The 3-pole power plug secket with a earth terminal E {Earth) {earth type 2-pole) is connected fo the voltage pole
side line L (live line), earth side line N (neutral} and protective earth line (carth) s 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
power supply side

[—. L-Voltage pole side Hne
' L

Earth side | |

N|

& E-Farth side line rg““ ——————
.

:5....4—"

<2
]
&=
Z &

3

=

é-.

CE'";.
L

{/'oltage pole side
Protective earth side
3-pole power supply plug socket
(catth type 2-pole)
Fig. 2-1 Three-core Power Control plug and Plug Socket



2.4.2 Protective earthing

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

3-pole/2-pole conversion adapter shown ia Fig, 2-2.

Farth this terminal

__Earth pin

Power supply cord

Fig. 2-2 Earthing by Conversion Adapter

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

By connecting the earth pin of the 3-pole pawer cord or the terminal of the 3-pole/2-pole conversion adapter to
the power supply plag socket, this equipment is earthed so that an accident of electric shock due ta 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 Z-pole)} plug socket is provided, there is a match
polarity between the 3-core power cord plag and the power supply.  Accordingly, the equipment cabinet is
connected to the earth potential a¢ the time when the power cord is inserted into the plug socket.

Therefore, a 3-pole/2-pole conversion plug is nat required.



2.4.3 Fuse replacement

The {uses shown in Table 1-3 (— 1-4 Configuration} is attached in the standard equipment. .
In ease a fuse must be replaced because of a failure, clear up the cause of the failure and remove it before

replacing the fuse,

DANGER

»  Before replacing a fuse, turmn 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 resulfing in
injury or death due to an electric shock may be caused.

e After compietion of fuse replacement, execute any of profective earthing
operations described in 2.4.2 and check that the AC power supply voliage is
proper.  Then, turri on the power swifch.

If the power supply is turned on withouf executing protective earthing, an accident
resulting in injury or death due to an eleciric shock may be caused.

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

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.

(2y  If such phenomena oceur
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 connecis the light source to this equipment.  In such a case,

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

s Deterioration of resofution
. Wavelength error
. Qccurrence of a level error



2.6 Precautions on Storage

“The precautions on storing this equipment for a fong time will be described belaw.

2.6.1 Precautions before storage

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

(3)  Avoid storing this equipment in the following places:
1} Place exposed to direct sunlight or dusty place
2)  High-humidity place that may cause waterdrop adhesion or waterdrop gen eration.
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 ...cccevo. > 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 ........... -0 to 50°C
. Humidity .o 40 10 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.
(I3 Apply cushicns 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 equiptment.

(4} - Put this equipment in the middle of the case and fill the space of 10 to 15 cm in each divection of this
equipment with sufficient cuslioning materials to absorh shocks due to vibrations.

(5y 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.

Contents of Chapter 3
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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 encir¢led numbers in the figures correspond to the encircled numbers in the number column of the

table.

Front Panel

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
@ | LCD display Displays measured waveforms, measuring conditions, measured values, etc.
(@ | Soft key switch Used to execute the function of each switch.
(3 | [FUNCTION] section Used to perform setting for every measurement {sweep, measuring
conditions, data analysis and various functions).
@ | IDATA ENTRY] Used to enter measuring condition parameters and tabels,
section
& | Remote famp Comes on when this equipment is in the remote status.
@ | [COPY] Jsed to execule printer functions.
& | IFEED] 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 brightaess adjusting control
@D | Floppy disk drive Used to store waveform data, programs, etc.
(3.5 inches)
18 | [OPTICAL INPUT] Optical input connector
@ | [CALIBRATION Optical output connector of the standard light source used for wavelength
OUTPUTE calibration
W | [GP-1B 1] GP-1B pott to control this equipment {rom an externai computer
i | [GP-IB 2] GP-IB port to control external units (wavelength variable light source, etc.)
while this equipment functions as a system confroller on the GP-[B bus
d® | [VIDEO OUT (VGA)Y Connector to output analog RGB video signals (conforming to VGA)
& { [SWP TRG IN] Connector to mput sweep trigger signals
@ | [EXT TRGIN] Connector to input controf signals syrchronized with measured light from
outside.  Also used to synchronize with the wavelength variable light
source
9 | [SMPL TRG OUT) Connector to output measurement trigger signals
@ | [TLS SYNC OUT] Connector to output synchronous signals for the synchrenous sweep with
the wavelength variable light source
@ | [ANALOG OUT] Connector to output efectric signals proportional to the measurement level

AC power commector

Input the AC power through the attached power cord.




3.2 Software Functions

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



Chapter 4 USAGE

This chapter outlines how to handle and operate this equipment.

4.1

4.2
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4.1 Preparations and Operation Checks

This section describes the items that you should perform or the items of which you should have knowledge

before operating this equipment,

411 Preparations before powering ON

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

socket.
{1y 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 carth terminal on the rear panel and the earth terminal of the

power cord.

{4y  Before fuse replacement, be sure to fum off the [FOWER] switch ang disconnect the power cord from the
power plug socket. '

{(5) Avoid operating this equipment in those places that cause strong vibrations or are humid and dusty,

exposed to direct sunlight, affected by active gas, or inclined or may cause an overfum.

4.1.2 Connections to other units

Before comecting 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.
{1y Press the [POWER] switch to tum on the power supply.

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

initialize processing are executed.

(3} 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.

{(4)  After normal completion of the initialize processing, the screen shown in Fig. 41 disappears and the
previous power OFF screen is displayed.

(5) If any ervor occurs in memory during the initialize processing in (2), an error message is displayed
aceording 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 displayeé.) -

NOTE

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




AQ63178 OPTICAL SPECTRUM ANALYZER

INITIALIZING

ROG.00 (M)
ROG.00 (0)
STEP %8

ANDQ ELECTRIC CO.LTD

Fig. 4-1 [Initialize Screen

4.1.4 Stop procedure

(1Y Tum off the [POWER] switch.
(2y  Discennect the optical fiber cord coanected 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 cquipment.

4.2.1 Description of screen

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

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

The number of averaging

WeRNING @ 1

Label area (50 characters). time are displayed.
Year,nonth,dayan
Data area L dt1 e are
(Maker and data analysis results The resolution is displayed, 1
a;e displayed.) anaty The measuring sensitivity Each teace status is
played.). Is displayed. ' dispiayed.
\\{}pticai Spactrum finelyzer 1968 Jul 28 14:371Tffes0iN | The soft key menu
7 . 1S5G.488nm  ~21.61dBm S T-¥n: EEIR 2.81nm isdisplayed.
izt d5E2. 218nm ~415.33dB 1.898nm -3.27dB B F{K ANaD
oz r {SENS
Rk C i NORM /DSP HIEH ¢
12,28 BE] reso.oim  SENGiHIGH 1 AUG: 1 SIPL: 200 The number
The level ] : T ! : ﬂw(ﬂUERﬁGE of measured
E_l 1553, Jtearm ; : : i i H THES i -
axis scale e vt samples i
DIV is L'E—-L.ié' . hwerm | i : BEMPLIMG displayed.
displayed g ober e e e bbb S o 96 .
dBm The internapt
b display
The : , | : .‘ i section is
reference -qpm-ofier bl b, '§ SOPREN. & ; - Bd displayed.
level is P
disp]aye i ' Ten—key
d. i \ 1 enity area.
a1 s BTt o ST ’ N 11 Ty - Lmuhek e FE T P T -.-:....-- - _283 3
e L i { ; {P "y The sub-scale

Urzuitable Resolution

EETUP_ i is displayed.

T -4
PR AVERVIIY; S N Y e TS . WARNING is
1547, Eﬂﬁnm 1552, B EawD 155700 [ displayed.
5 \ play
A mazk such as [AUFO/ The wavelength axis
OFFSET}s displayed at scale per DIV is
the bottom of the screen. displayed.

Fig. 4-2 Names of Screen Parts



4.2.2 Description of means for entering parameters

This equipment is provided with 3 types of means for entering parameters such as measuring conditions, namely,

a rotary knob, step keys and a ten-key pad,

(1

2)

DATA ENTRY

COARSE

@]

BUCK

/ 8 9 SPACE

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 furned, the numeric value in the inferrupt display section is imcremented
or decremented (increment: clockwise, decrement: counterclockwise}, and alse the internal setting is
changed.

While the [COARSE] switch is ON (lamp ON), the numeric value is changed in coarse.

Enterby stepkeys ([ T 1,14 ]

When the nmulti-marker function is selected, the marker vaiue display of the data area can be scroiled up or
down by the step keys.

Otherwise, when the [ T ] key is pressed, the same operation as clockwise turn of the rotary knob is
performed. :

Likewise, when the | 1 ] key is pressed, the same operation as counterclockwise turn of the rotary knab 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 2 waveform to display the marker using a step key.

Use the rotary control knob or numeric keys to change the parameters.



3)

Entry by ten-key pad

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

To set the numeric value in the frame. press the key corresponding to the unit of the parameter to be
entered out of the [[In/ENTER] and [nnvENTER] keys.  Then, The numeric value in the ten-key entry
area is reflected in the interrupt display section and mternally sef.  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 arca disappears and a correct number can be entered ancw.

If the [BACK SPACE] key is continuously pressed to make the ten-key enfry area empty, the ten-key entry
status disappears and a return can be made to the siatus precedent to ten-key eniry.

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 af 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 § soft key execute forms are available.

(1

3)

(4)

)

The soft key display is executed by pressing the corresponding key.

Soft key form: i

When the soft key is pressed, the set value is displayed in the mterrupt 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.

Saft key form: Cj

When a panil switch is pressed, a function to be executed is selected among multiple soft keys.  The
selected key dispiayed in reverse video.
When another key is pressed, the display in reverse video proceeds to the key.

Sofi key form:

Each fime 1 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”.

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

Soft key form.: [j

4.2.4 "WARNING" display

In this equipment, if a failure has occurred due to an incorrect operation on this equipment, 2 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 fo significant
vibrations,make sure to warm it up first and then implement the alignment function
prior to the operation.

Refer fo 5.1.16(14) for the alignment function,




Chapter 5 DETAILS OF FUNCTIONS

This chapter details the functions of individual switches in this eqaipment.

5.1

Contents of Chapter 5

Detailed Description of [FUNCTION] SECHOM coiiiiiieei ettt e 5-3

5.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
5.1.8
5.1..9
5.1.10
5L
5.1.12
5.1.13
5.1.14
5.1.15
5.1.16
3.1.17
5.1.18
5.1.19
5.1.20
5.1.21
5.1.22

[SWEEP] SWICH .oorvorereceerssooresee oo et e 5-3

[CENTER] switch {In wavelength display mode ). IR 5-6

[CENTER] switch (In frequency display mode) ... i 5-10

[SPANT switch (In wavelengtl: display mode} .o 5-13

[SPAN] switch (In frequency display mode) . e
TLEVEL] SWILEI L en it ee e e v e bbb e 802 re 22 eh et sttt
TSETUPT SWICR ... evvvsvssssvssssssresssssssssssesseees s cesssssssss s ss oottt
[IMARKER} swmh ............................................................................
[PEAK SEARCH] SWItCh.ccccccnrmiconiimsmsnsss s s
[ANALYSIS] sWitehvicviiiiniss s e e
[TRACE] SWIEH oo e bt
FDISPLAYT SWIICH .ot
[MEMORY] SWHCH....ctervevrveeroreeorcessssensieras e st s ettt emsrinee
IFLOPPY T SWICH. i1 v vt seseseeeemceec et rensens e rmeem s nearnte st sinas e atasas SRRV
PROGRAMI SWHCH .o oo U
THELP] SWITEHL coaetiieit ettt icstitesatsesnmessresas s amsspe e e ece s esasans s s e emsses s sba s bab bt e
[COPY ] SWIECH cei et et ettt e e r Ty et ot eb e et ettt ettt e ne i

Detailed Description of Measuring FUnctons. ..ot

5.2.1
522
523
5.2.4

-Pulse light measuring fanction ..o TP U VUSROS

POWEE INETET TUTCIION ..ottt ce s ees e ecr it e s etresresrenrerssar ey e s et om e et sec e ramessemenean e et bees s batsarebsren
Anaiog OUIPUL FUBCTOM et et e s e

Power density display fUBCHOmN oo



L
[¥%]

54

5.6.

5.7
5.8
59
5.10
5.11

Detailed Description of Analysis FURCHOT ... e
53,1 NF measuring fICTON ..ottt ie s e mesi e s st e
532 CUrVE I TUTCELION L otiiieirsseirsrersererms e eeoner et e et ecmeedeeabs b s b e e st a2 2 s r s et s et e

533 WDM analysis TUNCHON o s et s S

534 WDM-NF analysis FInetion .o i rssiiicesiees e eas st s s s smsosss s comsss s s

53,5  Optical Filter analysis fUncton ... OO PTOT OO SUTOOTRRON
Spectrim Width data caleulation AlZOTIEIN ..o
541 Envelope MO e et S A
5.4.2  Threshold method ..o e e b e e s
543  RMS (effective value) method ..o e e
5.4.4  Notch width measmrement methods. .. .o e
LONG TERM MEASUIBITIENT ..o coereetieieieiateierosissmvsiiranasasesnsrsunresmssesssassassssssssssesbasbastsonsnsrersansinganses
TR T R 01T T O O OO OO OO U VO PR PRV PRV T PSP UO PSP PRSPPI
5.5.2  Parameter settmg ......
5.53  Condition setting
354 | Measurement ... i F P POV PO U OO UUP TP
35.5.5 Display of n.if:asureme;zt TESTHIES. o1t cvee et it s et et atsnsres s s rm st sse s sma s gpmesedm e s eab et e st enane
5.5.6  ALL CHANNEL i) £ ORI PVU PRI O NS PISUSIS SN RSN e
557 SINGLE CHANNEL display ... e e
Synchronous measurement function with the variable wavelength light source
EST T T 1 V1= U U OO OOO T OOR OOV STU PP ST PSPPI ST
5.6.2  CONNEBCTIONS ..vivreeeeciireertiraasess s eerernemtesisican e ssasiesees S OO SO O UTORUUIRIOPOON
5.6.3  OPETALIOI ceevs et reercr st cmeecieeies et e ee s b4 steb b Ea b e b
S84 PLOCAULIONS 11irvieisiseaeesiesesieseieseteemtset oo sm e shoetssb s bt s e e e A a2 2 as s sa s e s basena esr e s b e n sttt
Video Output SPECHICATIONS «.or. vttt simasieer s cebersmsans st s e b asd et st e s s
Nonvolatile Data Initialize FUmCHOm v e etccieerccirer s s s s e ene e
Wavelength Calibrate FOnction.... i e st
Setting CloCK.. . oviiiveieereeissoenssesseseereeons e R s

WARNING DISPIAY FURCHION ..ottt rerceirt et ettt css s s ems s se s mecs s as s s a0

5-193



5.1 Detailed Description of [FUNCTION] Section

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

various functions).

FUNCTION

CENTER SPanN LEYEL

]
]
]

SWEER

]

SETUT DUSPLAY IRACE

]
]

MARKER PEAX SEARCIIANALYEIS

]
]
L[

i
=
-3
=3

SRR MEMORY

PROGEA

E0]
0
0

511 [SWEEP] switch

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

AUTO e SEAPES AN AUOIMALIC SWEED.
N
. REPEAT 3 e DerfOTING 4 rEPEAt SWEEP.
E
SINGLE - Performs a single sweep.
STOP - Stops a sweep.
]
ifﬂcj\hgggg Makes measurements according to the set mumber of points.
SEGPOINT |  Sets the measurement sampling count when the <SEGMENT
1001 " MEASURE® key is pressed.
' MSK%VEIIS?L2 Sets the measuring range at a sweep. {Toggle}
SWPINTVL |  Setsthe WAIT time between sweeps when a repeat sweep is
9999%sec | performed.
VAN
SWEEP




{1}  <AUTO> key
Sets measuring condifions 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 fevel and resolution) suitable for measuring input Hght is obtamed.
After that, the reverse video proceeds to the <REPEAT> key and & repeat sweep 1s 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.

{2) <REPEAT=> key
Performs a repeat sweep.
When this key is pressed, the soft key is displayed in reverse video and a repeat sweep 1s started.

(3) <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.

4y <STOP> key
Stops a sweep.

(5) <SEGMENT MEASURE> key
Makes measurements zcoording to the sampling count set by the <SEG POINT= key, starting from the

stop position at that time.

(6) <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 isterrupt display section.
The allowable setting range is 1 to 20001 and the sampling count is sct by the rotary knob, step keys or
ten-key pad. ‘

(7) <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 |
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.



(8)

NOTE

When both WL1 and WL2 are set, a sweep is performed between the iine marker 1
and 2.

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

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

marker 2.
When WL1 and WL 2 are nof set, a sweep is performed within the effective range of the

screen.
When WL1 and WL2 are set out of the sweep range (600 fo 1750 mm), a sweep Is

performed within the sweep range.

In the reverse video status, 1.2 is displayed at the bottom of the screen.

<SWP INTVEL> key

Sets the time from a start of & 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 staried as soon 45 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 kneb, step keys or ten-key
pad is used for setting.

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

For settmg by using the rotary knob or step keys and setting by using the 1en—key pad, refer to 4.2.2,

I the reverse video status, is displayed at the bettom of the screef.
SWp
INT




51.2 [CENTER] switch (In wavelength display mode})

The related center wavelength setup fanctions 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.

a CENTER

1234.56 nm - Sets the center wavelength.

H

Sé?f;gf{% - Sets the measurement start wavelength.
{ 382222 gh; Ir“n e Qs the measurement end wavelength.
< PEAK— . Searches the peak wavelength of the waveform internally and

CENTER sets the center wavelength.

SEe AUTOS0y o Sets the peak wavelength to the center wavelength at each
- CENTER®. - sweep. (Toggle)
¢ 53%1?}?)%};11;1 e Qs the center wavelength to 1310.00 pm,
{ ?ngOT{)%%; e Setg the center wavelength to 1350.00 nm,

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

JAN
CENTER




2 %{f&? 2113 wmmneeee Sty the conter wavelength to 856.00 nm.
{ ng(;;] ;I}(?grf . e Sets the center wavelength to 980.60 am.

1152.27 am

C_ENTER 6 e Sets the center wavelength to 1523.07 nm or 152349 nm.
1523.07 nm _ =

- Sets the center wavelength to 1152.07 nm or 1152.59 nm.

MORE 2/2

~ Displays the soft key menu of 1/2.

A
*CENTER - .

{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.

{2y <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.
‘Fhe.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.



(3)

<STOP WL> key

Sets the measurement end wavelength.

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

The allowable setting range {8 600.00 to 2350.00 nm (0.01 step} and the rotary knob, step keys or ten-key

pad s used for sefting.

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 setfing is changed, The center wavelength setting is also changed at the same time.

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

)

()

(6)

<PEAK — CENTER> key
Searches the peak of the active trace internally, sets the center wavelength.
After execution, the set center wavelength is displayed in the interrupt display section. At this time,

center wavelength setting, measurement start wavelength setting and measurement end wavelength setting

are changed. ‘

The center wavelength can be set in succession by using the rotary knob, step keys or ten—key pad.
The allowable setting range is 600.00 to 1750.00 om (0.01 step). ’

<AUTO CENTER> key

Set;s the ON/OFF status of the PEAK —» CENTER function to be executed at each sweep.  When this key
is selected, the peak level is searched from: the active trace waveforms automatically during each sweep
and the peak level is set to the center wavelength.  This key does not function while the active trace is in
the MAX HOLD, MIN HOLD, CALC, EFFECT, or ROLL AVG status.

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

<CENTERR. 1##%* ¥*npm»> ~<CENTER 6 key **** **nm> keys

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

When this key is pressed, the center wavelength is set in ¥¥¥* *¥qm,

At this time, it is also reflected in the interrupt display section.  (****** : Wavelength value shown in the
soft key menu.} 7 ’

Preset value of center wavelength varies depending on to which of air wavelengtiror-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.

funit; nm}

Made| i wavelength Vacuum
Center wavetength

1 £310.00 1310.00
2 1350.00 1550.00
3 850.00 : §50.00
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 fanction of <CENTER> key is

performed.
D CENTER THz

193,000 - Sets the center frequency.

START THz

188,060 - Sets the measurement start frequency.

STOP THz

102.000 - Sets the measurement end frequency,

PEAK-— " segrches the peak frequency of the waveform internally and
CENTER sets the center frequency.

ki

CEUAUTO N o Sets the peak frequency to the center frequency at each sweep.
. CENTER:": (Toggle)

CTRI THz

298 849 - Sets the center frequency to 228.849 THz.

CTR 2
193.414

i

- Sets the center frequency to 193.414 THz.

MORE 1/2

Jay
CENTER

- Displays the soft key menu of 2/2.

5- 10



(&

(1)

2)

CTR 3 THz

157 697 - Sets the center frequency to 352.697 THz. .

CTR 4 THz

105.911 Sets the center frequency to 305.911 THz.

CTR 5 THz

260.103 Sets the center frequency to 260.103 THz.

CTR & THz
196.780

- Sets the center frequency to 196.780 THz.

o

MORE 2/2 e Digolays the soft key menu of 172,

JAY
CENTER

<CENTER> key

Sets the center frequency.

The ailowable setting range is 171.500 to 49%.500 THz (0.001 step) and the rotary knob, step keys or ten-
key pad are nsed for setting.

<START> key

Sets the measurement start frequency.

When this key is pressed, the current measurement start frequency is displaved in the interrupt display
section. '

The aliowable setting range is 1.000 to 499.500 rn (0.001 step) and the rotary knob, step keys or ten-key

pad are used for setiing.

511



3

<STOP> key

Sets the measurement end frequency.

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

The aliowable setting range is 171.500 to 674.500 (£.007 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 alse changed at the same time:

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

(4)

(5)

(6}

<PEAK — CENTER> key

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

After execution, the set center frequency is dispiayed 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 ar ten-key pad.

The allowable setting range is 171,300 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 frace waveforms automatically during each sweep
and the peak level is set to the center fiequency.  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 -

<CTRI #8% #k THy» ~<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 merm)

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. 12



5.1.4 [SPAN] switch (In wavelength display mode)

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

<SPAN> key is performed.

SPAN
1234.5 nm

¢ ?g? 4R§6\1}1‘/nlr; e Sets the measurement start wavelength.
{ 182222 6“:} }z—n e St the measurement end wavelength.

Sets the span.

&‘;\. —~ . Searches the spectral width of the waveform and sets the
SPAN obtaired value in the span.

0 nm SWEEP __ Sets the time required for measuwrement from the left end to

_ TIME 50s the right end of the screen at the G nm sweep.
HORZNSCL | Sesseither the wavelength display mode or frequency display
nm THz mode.
FAY

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

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

(2y <START WL> key
Sets the measurement start wavelength. _
When this key is pressed, the current measirement siart wavelength is displayed in the interrupt display
section. .
The aliowable setting range is ¢.00 to 1750.00 nm (0.01 step) and the rotary kuob, step keys or ten-key pad
is used for setting,
‘When fhe setting has been changed, waveform rewrite processing is performed.

5-13



{3)

<STOP WL> key

Sets the measurement end wavelength.

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

The allowable setting range is 600,04 to 2350.00 nm (0.01 step) and the rotary knob, step keys of ten-key
pad is used for setting,

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

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

When sctting 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}

{5

(6)

<Ah— 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 26 dB and a magnification of 6.00.

After execution, the set span is displaved 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 6.3 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 intérrupt display section,

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

<HORZN SCL nm THz> key

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

“ UNCAL" Display

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

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

In the status where “ UNCAL” is displayed, correct measurement cannot be made,
At that time, reduce the span or increase the number of samples or resolution before
measurement so that * UNCAL” may nof be displayed.

Besides, if the number of samples is automatically set using the <SAMPLING AUTC>
key of the [SET UP] switch, the optimum number of samples is automatically sef
according fo the setiings of the span and resolution.




5.1.5 [SPAN] switch (In frequency display mode)

The rclated 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

10.000 THz Sets the span.

{ 1868’ 5‘8‘5 :El:i-lz s Sets the measurement start frequency.
{ 198_8(’}1;581”)1“1—12 e Sets the measurement end frequency.
< TAN A— _ Searches the spectral width of the waveform and sets the
SPAN obtained value in the span.
OnmSWEEP | Sets the time required for measurement from the left end to
i TIME 50s | . the right end of the screen at the & nm sweep.
HORZNSCL | ... . Sets either the wavelength display maede or frequency display
nm THZ mode.
JAY
SPAN
<SPAN> key

Sets the span.

The allowable setting range is 0.010 o 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 1s 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 dispiayed in the interrupt display
section.

The allowable setting range is 1,600 to 499,500 (0.001 step) and the rotary kneb, step keys or ten-key pad
is used for setting.

When the setfing has been changed, waveform rewrite pracessing is performed.
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(3}

<STOP> key

Sets the measurement end frequency.

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

The allowable setting range is 171.500 to 674.500 nm (0.061 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 s 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 s set.

(4

(%)

(6}

<AA— SPAN> key

Executes a spectral widih 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 fo 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 & sweep when
the span is & nm or { THz. :

At this time, the sampling count is 1001 points.

When this key is pressed, the corrent sweep time is displayed i the interrupt dl%play section.

The allowabie 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 mede,
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NOTE

“UNCAL” Display

When the resolution is too small for the sampling intervals defermined by the set span
and the sef 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 sef using the <SAMPLING AUTO=>
key of the [SET UP] switch, the optimum number of samples is aufornatically set
according to the setlings of the span and resclution.
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51.6 [LEVEL] switch

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

W { Eg};é‘gg{}g{% s Setg the reference levell
Switches the level axis to the LOG display.
LIN SCALE Switches the level axis to the linear display.
B,f‘*qf nIxJV\C’L - Sets the lower scale limit in linear scale display.
< PEAK— o Saves peak level of waveform internally and sets obtained
REF LEVEL value in the reference level.
AUTO . Setsthe peak level in the reference level at each sweep.
REF LEVEL (Toggle) :
dBm Switches the power indication.
dBm/nm T dBm : Power in a single resolution
. dBm/nm : Powerin i nm
MORE 1/2- .
- Displays the soft key menu of 2/2 (to @),
A
LEVEL .
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(1

f Eij ? {;Iig?g e Sets the subscale in the LOG mode.

E%E*{}%\I e Qate the subscale in the linear mode.

SUB SCALE )
% ARk e Satg the subscale in dB/km mode.

C o .
EE?%DALE - Setg the subscale in % level scale mode.

{ foT LVL . Setsoffset level of the scale while the subscale is being
+dB displayed.
{ ];*E Egg; e St un optical fiber-length.

] :
?ﬁg (S)C ALE wmrern-- Digplays the subscale by automatic scaling.
MORE2/2 e Displays the soft key menu of 1/2 (to (D).
JAY
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 finear scale (See following page). .
Allowable setting range in the LOG scale mode is ~ 90 to +20.0 dBm (0.1 step).  This seiting 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, uW,

mW .01 step, 16.0 to 99.9 (100) [pW, nW, pW, (mW)£0.1 step, 100 to 999 [pW, nW, LW 1 step).
This setting is done with the rotary knob, step keys or ten-key.  Wlhen ten-key is used for setting, the soft
key mena @ used for selecting the unit (pW, oW, WW, mW) appears upon pressing ten-key.

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

If [ENTHR] of ten-key is pressed instead of unit key of the soft key, setting is pelformcd using currently
setunit, When a change such as 999 — 1.60 or 1.00 — 999 is done, change of unit also takes place.
(Fxampie: pW — oW 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.



e When the main scale is in the linear scale {16 DIV)

Main scale Sub seale
wlv A -
12-5uw/}3 125 3.0 36 1250
Reftevel 12.5
|07 0JE 5] S ST NN S S RN SR SR ST 1.60 2.0 2.0 160.0
dB dB/km Y%
AL SRR PO SRS SRS SUN SRPR SO (.75 1.0 1.0 75.0
50.0
0 0.5 0.0 0.0 50.0
2501 025 10 .18 25.0
Bagelevel = o 0 2.0 2.0 25.0
Linear 1.OG  dB/km Y
o When the main scale is in the LOG scale (8§ DIV)
Main scale Sub scale
¥ 5.0dB/D A -
-70.0 1.00 2.0 30 106.0
Ref level
= 800 0.75 1.0 1.0 75.0
dB  dB/km %4
-80.0 _
0.50 0.0 0.0 50.0
1006 025 -10  -1.0 25.0
-110.0 0 20 20 25.0
Linear LOG  dB/km %



3)

(4)

(5}

<LOG SCALE **.* dB/D> key

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

When this key is pressed, the jevel axis is set in the LOG scale and, at the same tume, cugrent sct value is
displayed i 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.
{— 1034 Valid range of level axis whet the measurement sensitivity is set in NORMAL RANGE

CHOLD.)

<LIN SCALE> key
Sets the main scale in the linear scale.
Setting per DIV is done in the reference level.

<BASE LVL** *mW=> key

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

This setap is invalid in the LOG scale mode.

The allowable setting range is 0 to REF levef 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 accordimg to the level axis after change.
The scale of the left upper end waveforms is 1/10 (*mW/D) of the REF (veference) level subiracted by the

base level. -

<PEAK — REF LEVEL> key

Searches peak level processing for active trace internaily 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 dispiayed waveform according to the reference level after the
change.

The rotary kaob, 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 — 96.0 to +20.0 dBm (0.1 step) and that in the linear
scale mode is 1.00 pW to 100 mW (1.00 to 9.999 [pW, nW, uW, mW] :0.01 step, 100 to 59.9 (100) [pW,
AW, LW (mW)]:0.1 step, 100 to 999 [pW, oW, pW11 step).

If the peak level value exceeds the allowable seiting range, it is set 10 the nearest value within the range
and WARNING is displayed.



(6)

(7

(8

©)

(10}

<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
cach sweep and the peak level is set o 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, ?{E}I is disptayed at the bottom of the screen,

<dBm dBm/nm> key
Switches the level axis scale display between "dBm" (mW, uW, nW or pW i Linear Scale mode) and
"dBmm™ (mW/inm, pW/am, nW/mm or pW/am in Linear Scale mode).

dBm  : Powerin a single resolution

dB/am : Powerinl nm

Refer to Item 5.2.6. for usége 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 fen-key pad is used for
setiing.
0.1 to 10.0 dB/DIV (0.1 step): .
When the setting has been changed, rewrite processing is performed for the display waveform according to

the scale after the change.

<SUB LIN> key
Sets the subscale in the linear scale.
When this key is pressed, the current set value is displayed in the interrapt display section.
The atlowable setting range is shown below and the rotary knob, step keys or ten-key pad is used for
setting.
0.005 to 1.25(/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.

<8UB 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 atlowable setting range is 0.1 to 10.0 dB/km (at 0.1 step), and if 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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(12)

{13)

(14)

<SUB SCALE *** *4/D> key

Sets the subscsle in percentage (%),

When this key is pressed, the current set value is displayed in the interrupt displ.ay 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.

<QFS8T LVL> and <SCALE MIN> keys

When the subscale is in the "dB/m® or "dB/km” mede, 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 kncb, step
keys, or mumeric 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 (o *%/E) mubtiplied by 10,
They can be set by the rotary knob, step keys, or mumeric keys.

<LENGTH ** **¥m> key
Sets an optical fiber length.
The allowable setting range is 0.001 o 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 ONJOFT status of the function fo dispiay the subscale by automatic scaling after arithmetic
operations when the trace C is set at <CALCULATE C> or <IFFFECT C>.

When this key is selected, rewrite processing is performed for the displayed waveform according to the
ievel axis scale after the change.  SUB LOG, SUB LIN or OFST LVL are changed by automatic scaling.

Inn the reverse video status, | AT |is displayed at the bottom of the screen.
SCL

NOTE

What is the subscale ?

When the differential waveforms (based on LOG value), normatized waveforms, or
luminosity correction waveforms are displayed, the absolute value is shown on the
level scale.  On this equipment, the refative level scale is called the * subscale” .
When both the waveforms of absolute and relative values are overlapped, the absolute
value scaie 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} orlinear (10 DIV), the
subscale is shown according to number of DIV of the main scale.




(15)

(16)

(17

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

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

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

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

FAN

<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 inferrupt of the reference level,

If this key is pressed following entry of value, scale is set and, at the same time, the soft key senu

disappears and tﬁe" 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 s‘eiecting <LIN SCALE>) and displaying interrupt of the reference level.

If this key is pressed following eniry 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 "W in the linear scale.

This soft key menu (3 can be shown by pressing ten-key while the sereen 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.
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(18) <mW=key
Specifies unit of the reference level ro "mW" in the linear scale.
This saft 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.

51.7 [SETUP] switch

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

D RESOLN e 3ets the TES0IUHOMN.
.05 nm }
{ gi’;&%ﬁ%ﬁg e Sets tlie measuring sensitivity,
< Aﬁﬁg’gﬂf Sets the number of averaging times.

- Automatically sets the sampling point for measurement.

SAMPLING

PT 1001 - Sets the sampling point for measurement.

CWLIGHT
- MEASURE
i :
PLS LIGHT
MEASURE

- Sets the CW light measurement mode.

- Sets the pulse light measurement mode. (To &)

MORE 172

JAN
SETUP

- The soft key menu of & is displayed.




(2)

RESOLN ) ol o sati -t ; Togsle
CORRECT Turns the resolution compensation function on and off. (Toggle)
TLS SYNC - Makes synchronized sweeping with the variable wavelength
SWEEP fight source. (Toggle)
MEAS WL " Sets the measuring wavelength to the air wavelength or
AIR VAC vacuum wavelength. {Toggle)
MORE 2/2 e The soft key menu of (D is displayed.
JaY
SETUP
<RESOLN> key

Sets the resolution.

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

" The atlowable setting range is 0.01 to 2 nm {1, 2 or 5 steps) and the 1'0%3}}1 knob, step keys or ten-key pad

is used for setting.

NOTE

When an optical fiber with large-diameter cores is used, the maximurm resolution is
restricted, so that the set resolution may not be oblained.
{— 10.3.3 Restriction on resolution}

<SENS> key.

Sefs the measuring sensitivity.

This equipment permits selecting § 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 AUTO", "MID", "HIGH 1", "HIGH 2" and "HIGH 3" in order to

select 4 desired sensitivity level, (—8.1.3 Measuring sensitivity selection)



()

(4)

(5

(6)

<AVERAGE TIME> key

Sets the number of averaging times for each measurement point.

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

The allowable setting tange 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 i 3, the time required for sweeps becomes exiremely iong,

<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 sct%'mg.

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 sef 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 impropertly
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.
Af that time, reduce the span or increase the number of samples or resolution bafore
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] swifch, the optimum number of samples is automatically set
according fo 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.



{7y <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 merm of (@), the current hold time
is displayed in the interrupt display section.

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

(8) <RESOLN CORRECT> key
Turns the resolution compensation function on and off.
Press this key and the its indication is reversed and the resolution compensation function becomes effective.
At this time, REs ] appears at the low end section of the display

E 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 resclution levels.
With this equipment, for example, when the resolution is set to 0.1 o, the actual resolution level becomes

0.69 num at 1,310 am and it becomes 0.06 nm at 1,556 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. - Tum this resofution compensation
finction 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.G1 nm.
- compensafion function

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

(9) .- <TLS SYNC SWEEP> key
© Sets on and off the synchronous sweep function for the wavelength variable light source. When this key is
. selected, the wavelength variable light source conn_ected to the GP-IB 2 port is swept interlocking with the
. sweep of this equipment. (— Interlock sweep function for the wavelength variable light source)

(10) <MEAS WL AIR VAC> key
Sets the measuring wavelength to the air wavelength or vacuum wavelength. _
~ While the "AIR" is being selected, the measuring wavelength becomes air wavelength and while the
“ "V AC™ is being selected, the measuring wavelength becomes vacuum wavelengtls,
Meanwhile, when the vacaum wavelength is being selected (when the "VAC” indication is being reversed),

. appears at the low end section of the display.

* Changeover¥eéeOrding to this function is valid to the measuring wavelength only and changing over the

<MEAS WL VAR 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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(11}

(12)

(13}

{14

LPF ] - AP = e ™
MODE Sets LPF measurement mode for the pulsed light.
P}%&% El?;‘;]}; e Sets the peak hold measurement mode for pulsed light.
i
EXT TRG ~ Sets the external trigger signal measurement mode for pulsed
MODBE light.
‘RETURN ~ Returns to the soft key menu of (D).
’. ) ZA
PLS LIGHT

MEASURE
“SETUP

<LPF MODE> key

Sets the mode for measuring pulse light by using a Low Pass Filter. (-5 5.2.1 Pulse light measuring
function) =

When th:s E\ey is pressed, it is displayed in reverse video and LPT mode is entcred

<P£AK HOLD> key

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

The hold titme is shown in the interrupt display area.

Bt can ‘oe set within the range of T msec to 9999 msec using the rotary kuob, 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).



5.1.8 [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-dimensions! display mode, the waveforms displayed by the step keys can
be selected by use of the marker. The paremeters can be changed by the rotary
control knob or numeric keys.

W { MARKER | . Displays the moving marker.
MARKER~ |  Sets the wavelength of the moving marker to the center
i CENTER wavelength. .
{ %&Ré%{éi e Qets the level of the moving marker to the reference level,

- SET
MARKER 1&2

SETMKR | Sets the moving marker to the fixed marker with the specified
number.
{ CLRMER 4ot Clears the fixed marker with the specified number.

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

A(I:éEﬁ]}%R — Clears the displayed moving marker and fixed marker.
MORE 1/3 - Displays the soft key menu of 2/3.

= .
MARKER




(1

2)

~changed. |

\
MA}E{I&ER | - Displays the wavelength line marker 1.
M A%E%R 3 - Displays the wavelength line marker 2.
MAIf{IgER 3 | o Displays the wavelength line marker 3.
MA%EER P Displ_ays the wavelength line marker 4.
MERTLI-E2 | Sets the section between the wavelength line markers 1 and 2
—S8PAN within the sweep range.
o SEARCH : e Executes PEAK SEARCH and ANALYSIS between the
BEE ¥i ) B A wavelength line markers 1 and 2. (Toggle)
LICNEEEXIQR - Clears 211 the displayed line markers and line marker values.
MORE 2/3 B Displays the soft Key menu of 3/3.
JAY
-MARKER
<MARKER> key

Displays the moving marker. .

When no moving marker appears, it is displayed on the waveform in the center {point 3G1) of the screen
and the marker value is displayed in the data area.  If 2 moving marker already appears, it remains at the
current displayed position without change. :

After pressing this key, the moving marker can be meved by the rotary knob or step keys.

<MARKER — CENTER> key
Sets the wavelengih 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 setfing, measurement start wavelength selting and measurement end wavelength setting are

Center wavelengtlh: setting can be performed in'succession by using the rotary knob, step keys or ten-key
pad.
The allowable setting range is 60000 to 1750.00 nm (0,01 step).



(4)

(&)

(6)

(7)

{8)

<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 icvel setting can be performed in succession by using the rotary knob, step keys or ten-key pad.
Aliowable range of change in the LOG scale is — 90.0 to +20.0 dBm (0.1 step) and that in the hnzar scale
is 1.00 pW to 100 mW {1.00 to 9.99 [pW, nW, pW, mW]:0.01 step, 10.0 10 99.9 (100) [pW, oW, pW,
{(mW)31:0.1 step, 100 t0 999(pW, nW, uW]:1 step).

If the moving marker value exceeds the ailowable sefting 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 sef, the fixed marker 2 is set and the marker value is displayed in the data area.

<SET MKR> key

Sets the moving marlker fo 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 (D) of this soft key is
displayed, When the <SET> key is pressed, the fixed marker with the specified number is get.

<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@r;ssed, 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 [ is displayed at
the 1/4 position from the left end of the screen.

When the wavelength line marker ! alveady 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.



9)

{16)

(11}

(12)

(13)

<LINE MARKER 2> key

Displays the wavelength line marker 2.

White the moving marker is displayed, the wavelength line marker 2 is displayed the position of the
moving marker.  When the moving marker is pot displayed, the wavelength line marker 2 is displayed at
the 1/4 positioh from the right end of the screen.

When the wavelenpgth 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.

White the moving marker is displayed, the level line marker 3 is displayed at the /4 from the upper end of
the screen.  When the Jevel fine marker 3 afready 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 af the pasition of the moving

marker.  When the moving marker is not displayed, the level fine marker 4 is displayed at'ths 1/4 positien
from the lower end of the screen. ~ | )
When the level line marker 4 already appears, it remains at the displayed position without change.

Afler 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 | and 2 within the sweep range and performs rewrite
processing. . '

Afterexecution, the set span is élsplayed in the interrupt display section.. Whena span change is made,
the chsplaycd waveform 1s 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 sefting, 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 smalier value fo the measurement start
wavelength and the Jarger value to the measurement end wavelength.

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

When only WL2 is set, set the left end of the screen fo the measurement starl
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.
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NOTE

acreen.

marker 2.

When both WLT and WL2 are set, it is executed between the line marker 1 and 2.
When only WL1T is set, it is executed between the line marker 1 and the right end of the

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

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

In the reverse video status,

(14} <LINE MKR CLEAR> key

is displayed at the bottom of the screen.

Clears all the displayed line markers and line marker values.

® | MULTI-MKR.
. DISPLAY:

OFFSET
SPACING

MER LIST
PRINT

MKR AUTO
UPDATE

MEKR UNIT
um THz

FAY
MORE 3/3

(15) <MULTI-MKR DISPLAY> key
Switches the marker value display to the multi-marker display.

_ Switches the marker value display to the multi-marker display.

(Toggle)
In the multi-marker display, selects whether to display the

- display column of a subtraction value for the difference in the

moving marker or adjacent marker. {Toggle}

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

. Prints the mukti-marker value.

~ Makes the waveform track the fixed marker level position at the

active trace updating time. (Toggle)

_ Selects the wavelength display maode or the frequency display

mode for marker value display. {Toggle)

- Displays the soft key memu of 1/3. (To I

When this key is selected, 2 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 i or 2 are displayed. This

display is the same as that of the AQ-6315 series. Usually, use this key as it remains pressed.



(16)

(n

(18)

(19

(20

The window can be scrolled up or down by the step keys.

<QFFSET 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)

Y 1552000 nm 10000 dBm V-Va:
01 ;1552180 nm  ~20.060 dBm 0.100 sm  —10.000 dBm
02 01552200 nm 30,060 dBm 0.200 pm  =20,000 dBm
03 ;1552300 i —40.000 dBm 0300 nm  ~30.000 dBm
l—————!——> Difference in the moving
(For SPACING) marker (7)
v 11552080 nm —10.600 dBm SPACING :
5701 01352100 nm =20.000 dBm 0.100nm  ~10.000 dBm
V02 11552200 nm - ~-30.600 dBm 0.100nm  —10.000dBm
V03 ;1552300 nm —40.600 dBm 0.100 nm  ~10.000 dBm

;-—l—> Difference in

the preceding marker

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 mamber 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 muiti-marker value fo 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 mdependently
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 i THz> key changes, but the
setting with the <HORZN SCL nn: THz> key does not change even when the setting with this key
changes.(When the X axis is in the frequency dispiay mode, marker values can be set to the wavelength

display mode.)



21

(22)

(23)

SET

CANCEL

A

SET MKR

i MARKER

<SET> key

Sets the fixed marker fo the preset marker number.

--Sets the fixed

marker to the preset
marker number and
returns fo the soft
key memu of
MARKER. (To {I))

- Retarns to the soft

key menu of
MARKER without
setting the fixed
marker. {To (L3}

~

@

CLEAR

CANCEL

A

CLR MKR

MAREKER

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

<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 IMARKER]. (To @)

<CANCEL> key

--Clears the fixed

marker with the
preset marker
mumber and returmns
to the soft key menu
of MARKER. {To
@)

--Returas to the sof

key menu of
MARKER without
clearing the fixed
marker. (To a

Returns to the soft key memu of [MARKER] without setting (clearing) the fixed marker. (To (I)



51.9 [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.

CUSEARCGH:

BOTTOM
SEARCH

NEXT
SEARCH

NEXT SRCH
RIGHT

NEXT SRCH
LEFT

il

SET
MARKER [&2

SET MKR

ﬂ

MORE 1/2

A .
PEAK SRCH

Detects the maximum value of level and sets the moving
marker.

 Detects the minimum value of level and sets the moving

marker.

 Detects the next maximum value/minimum value and sets the

moving marker.

 Sets the moving marker to the right-hand next maximmum

value/minimum value.

_ Sets the moving marker to the left-hand next maxinym

value/minimum value.

-~ Sets the moving marker to the fixed marker | or 2,

Sets the moving marker to the fixed marker with the specified

" mumber.

- Displays the soft key menu of 2/2,



&)

@

{ CLR MER e Clears the fixed marker with the specified number,

ALL MKR . ” ; ot cod mark
CLEAR - Clears the displayed moving marker and fixed marker.
CAUTO __ Detects the maximum value/minimmum value of level at each

+SEARCH sweep. {Toggle)

< MODEDIFF | Sets the peak/bottom difference that becomes a criterion for
3.00dB made judgment.

MORE 2/2

~eeeeee - Digplaye the soft key menu of 1/2.

Ja
PEAK SRCH

<PEAK SEARCH> key

Makes & peak search (detection of the maximum vabie of level) for the active trace, sets the moving marker
and displays the marker value m 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.

<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 iy 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.

<NEXT SEARCH> key

Sets the moving marker to the peak {maximum value of level) or bottom (minimum value of level) next te
the current set moving marker value (level value) on the active trace.  When such a peak or bottom does
ot exist, the moving marker is contimacusly &isplayed at the same position.

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



(4)

(6)

™

(&)

)

(10)

(In

<NEXT SRCH RIGHT> key

Sets the moving marker to the peak (maximum value of level) or bettom (mininum valie 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 fmaximum value of fevel) or bottom {minimum value of level) on the
left of the current set moving marker vaiue (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 nramber and displays the marker value in the
data area.  After execution, the marker number is displayed in the interrupt display section, and can be
changed by using the rotary knob, step keys, or ten-key pad.  The menu {{3)) of this soft key is digplayed

and the mark number is set.

<(C1LR 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 i the interrapt display section, and can be changed by using the
rotary knob, step keys, or ten-key pad.  'When this key is pressed, the mehu (@) of this soft key is
displayed and the specified number is set.

<ALL MKR CLEAR> key
Ciears the displayed moving marker and fixed marker and alsc the marker value in the data area.

<AUTO SEARCH> key
Sets the ON/OTF status of the peak/bottom function at each sweep.  When this key 1s selected, @
peak/bottor 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

<MQDE DIFF> key

Sets the minimum difference (¢B} 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 56.00 @B (0.01 step) and the rotary knob, step keys or ten—key pad is

used for setting.



SET

CANCEL

JaY

SET MKR

(12) <SET> key

(13) ~

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

(14)

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 (10}

—Returns o the soft

key menu ¢f PEAK
SEARCH without
setting the fixed
marker, (To (1)

CLEAR

CANCEL

JAY

CLR MKR

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

<CLEAR> key

Clears the fixed marker with the preset marker aumber,

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

<CANCEL> key

—-Clears the fixed

marker with the
preset marker
number and retums
to the soft key menu
of PEAK SEARCH.
{To (&N

~Returns to the soft

key memu of PEAK ~
SEARCH without
clearing the fixed
marker. (To )

Returns to the soft key memu 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 ANALYSIS switch area.

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

from the top is executed.

O]

(1)1

: E?\]})\};SL\SI?E - Searches the spectrum width.
ANALYSIST Analyzes the spectrum reguired for LD, LED or PMD
SMSR indication, or measures the side mode suppression ratio and
the marker-to-marker power.
ANALYSIS2 Calculates the noise figare (NF), and performs the WDM
- g p
EDFA NF analysis,
SEEC,; ggR e St g threshold for spectrum width search.
PAR(QQ&\%T L2 [P Set the parameters of the selected algorithm,
AUTO Automatically executes the sefected (reversely indicated)
ANALYSIS T caleulation after the end of sweep.
égé ;:%KR - Clears the shift and fixed markers from the screen.
SD%II}LC/{{Y . Switches between the color analysis, WDM analysis, and
x waveforms display screens.
ANALYSIS

<SPRC W ##¥%EE: oy

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
areq.

The following algorithm parameters can be sel by the rotary kneb or step keys:

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

<SPEC WD ENVELOPE> key

Dispiays 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 pressod.

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

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



{12 <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 kkey menu which is displayed when the <PARAMETER{¥*****¥¥)> Ley is pressed.
When there is no data on active trace, WARNING is displayed.
For the algorithm using the threshold methed, referto 5. 4. 2.

(13-3 <SPEC WD RMS> key
Displays the spectral widili 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(*****%¥)> ey is pressed.
When there is no data on active trace, WARNING is displaved.
For the algorithm using the RMS method, refer to 5.4.3.

{1)-4 <SPEC WD PEAK RMS> key
Displays the spectral width by the PEAK RMS method on active frace.
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,
Thie 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(###¥**%3> key is pressed.
When there s no data on active trace, WARNING is displayed.
For the algorithm using the PEAK RMS method, refer to 5.4.3.

{1)-5 <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 menmu which is displayed when the <PARAMETER{****¥%*)> key is pressed.

(2)  <ANALYSIS | ###x=5> ey
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 interrapt display area.
Aise, 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 kanob or step keys.
Parameters: SMSR, POWER, FP-LD, DFB-LD, LED, PMD



(231 <ANALYSISI SMSR> key

Measures the side mode suppression ratio (SMSR) of the active trace, sets the moving marier and fixed
miarker | 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 mainty used for DFB laser measurement.

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

<ANALYSISI POWER> key

Maices 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 LI-L2> key is  displayed in non-reverse video, power is calculated within the
affective range of the screen,

When the <SEARCH L1-L2> key is displayed in reverse video and both wavelength lime markers { 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,

{I) Both markers 1 and 2 are set. () Only the marker 1 is set.

%;;.

marier 1 marker & worker I
(marker 2) {marker1}

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



{3 Only the marker 2 is set. @ Ne marker is set,

\\ ) {f/.

S PO /‘ L

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

Power measurement calculation is made by the following expression.

?WSXZ(“%“)

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

P=8xZPi
Measured powervalue )
S : Wavelength difference bet\.veen display points { SPAN 4
. £ A PEYPOIE L SAMPLE POINTS-1'
Pi : Level at each point
Ri : Effective resolution value at the wavelength at each point {Stored in this equipment)



(2)-3 <ANALYSIS1 FP-LD> key
Makes an analysis required for FP-LD (Fabry-Perot laser diode) and displays the result in the data area for
active trace. Regardiess 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) :

¢ IMEAN WL]

» [MODE] (Mode number)

« [TOTAL POWER]

» [PK WL} {Peak wavelength)
» [PKLVL] {(Peak level}

¢+ [SPEC WD]

{2)-4 <ANALYSIS] DFB-LD> key
Makes an analysis reguired for distributed feedback-laser diede (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
{race.
The analysis items are as follows (Parameter can be set for SMSR and band width) :

o [SMS3R] (Side-Mode Suppression Ratio}

» MODE OFFSET] (space between a peak level and the next peak level)
» [PK WL] (Peak wavelength)

« [PKLVL] (Peak level)

¢ X dB WD

(2)-5 <ANALYSIS! LED> key
Makes an analysis required for LED (light emitting diodes and displays the result in the data area.
Regardiess of the select status of the <SEARCH L.1-1.2> key, analysis is made for all the range of active
frace. )
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)
s [PKLVL] (Peak level)
¢« [SPEC WD]

{2)-6 <ANALYSISI PMD> key
Performs the PMD analysis for the waveform of the active trace and the results are displayed in the data

area. For details of the PDM analysis, see section 8.3,



(3}

(3)1

{(3)2

(3)-3

<ANALYSIS2 #*¥*%4> Key
This key allows executing the following analyses:
(DCalenlation of noise figure (NF}
@WDM analysis
(I'WDM-NF {multi-channel NF} analysis
{$Optical fifter (PEAK) analysis
(BrOptical 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 dispiayed 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

Caleulates 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

C'alculates 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 WIDM analysis algorithm, see Section 5.3.3.

<ANALYSISZ WDM-NF> Key

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

For the NF measuring fanction, refer to 5.3 .4,

(3)-4

<ANALYSIS? 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:
DiPeak ievel
{@Peak wavelength
{DCenter wavelength
@Peak width
&)Cross talk
@Ripple width
For the algorithm of the optical filter analysis function, see Paragraph 53.3.5.
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{3)-5 <ANALYSIS2 FIL-BTM> Key
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
BCenter wavelength
dNotch width
& Cross tafk
For the algorithm of the optical filter analysts function, see Paragraph 5.3.5.

{4) <SPEC THR ***dB> key
Sets & 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 arc displayed.
The parameter correspends to the TH or TH1 of each algorithm, and the parameters can be set for cach
atgonithim.

The parameters can be set in the following range.

ENVELOPE ©0.01 to 56.00 dB (at 0.01 step)
THRESH : 0.01 to 50.00 dB (at 0.01 step)
RMS, PEAK RMS  : .01 to $0.00 dB (at 0.01 siep)
NOTCH . 0.01 to 50.00 dB (at 0.01 step)

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

(6) <AUTO ANALYSIS> key
Sets the ONJOFF status of the ANALYSIS function to be executed at each sweep.  When this key is
selected, & selected key out of the above keys (1) to (3) is automaticalty executed after completion of the
sweep.
if the <AUTC PEAK SEARCH> key is selected when this key is latchied, 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

(73  <ALL MKR CLEAR> key

Clears the dispiaved moving marker and fixed marker and also the marker value in the daia area.

(8} <SWITCH DISPLAY> key
Switches between the WM list displayed by the <ANALYSIS2 WDM> key, and the waveforms screen.
This key 15 valid only when the<ANALYSIS2 WDM?> key has been pressed.



@ ENV THI o Sets the threshold value for searching the spectral width by the
< 3.00dB envelope method.
ENV TH2 . Sets the limif value for searching the spectral width by the
< 16.60 dB envelope method.
ENV o Setsthe magnification for scarching the spectral width by the
( K 1.00 envelope method.

RETURN _ X .
v e Retirns to the soft key menn of ANALYSIS. (To (D)

A
PARAMETER

ANALYSIS _J

(%) <ENV THI> 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 m the range of 0.01 to 50.00 dB (0.01 step) by the rotary knob, step
keys or ten-key pad. i

(10) <ENV TH2> key
Sets the limit value for the spectral width search by the envelope method.
After execution, the current limit vaiue is displayed in the interrupt display section,
The Hmit value can be changed in the range of 0.01 to 30.00 dB (0.01 step) by the rotary knob, step keys
or ten-key pad.

(1) <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.

(12} <RETURN> key
Returns the soft menw key of ANALYSIS (D



THRESHE ~ Sets the magnification for searching the spectral width by the
K1.00 threshoid method.

& THRESH _ Bets the threshold vaiue for searching the spectral width by the
: TH 10.00 dB threshold method.

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

CMODEFIT | .

STURN '
RETUR? commeem- Returns to the soft key menu of ANALYSIS. (To ()

JAN
PARAMETER

!‘ ANALYSIS |

(13) <THRESH TH> key
Sets the threshold value for the spectral widih search by the threshold method.
After execution, the current threshold vaiue is displayed in the interrupt display section.
The threshold value can be changed in the range of 0.01 to 30.00 dB (0.01 step).

{14y <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 peal or to the position where the level agrees with the
threshold level when a spectral width search by the threshold methed is executed {magnification
K=1). '



o RMS o Sets the limit value for the speciral width search by the RMS
TH 20.00 dB method.
RMS o Sets the magnification for the spectral width search by the
K235 RMS method.

RETURN

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

_| PARAMETER

3
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 (4.01 Step} by the rotary kneb, step key or
ten-key pad.

17y <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 10.60 (0.01 stép) by the rotary knob, step keys or
ten-key pad.



Gy PK RMS _ Sets the Hmit value for the spectral width search by the PEAK
TH 206 dB RMS method.

PK. RMS _ Sets the magnification for the spectral width search by the
K235 PEAK RMS method.

ik

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

FAY
_| PARAMETER

| ANALYSIS |

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



(i }
L { ?S rg%lg 4B s Sete g threshold for notch width measurement.
PEAK/ Sets the peak or the bettom of waveform for notch width
BOTTOM T measurernent, (Toggle)
RETURN © Returns to the soft key menu of ANALYSIS. (To @)
JAN
PARAMETER

E ANALYSIS

(20} <NOTCH TH> key
Sets & 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 mtary knob, step
keys, or numeric keys.

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

5- 33



Y ‘
@ I\/IS(E;A[?ER | e Sets the execution mode for SMSR measurement,

< SMSR MASK 1 Sets the mask range in the vicinity of the peak for SMSR!

F10.00 nm measurement.

RETURN Retums to the soft key meru of ANALYSIS. {To O

FAY
PARAMETER

l‘ ANALYSIS ]

{22) <SMSR MODIE> key
Sets the execution mode for SMSR measurement,
After execution, the current execution mode is displayed in the mterrupt display section,
The execution mede can be set to 1 or 2 by the rotary knob, step keys or ten-key pad.
The following explains the "SMSRI1" 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

g
Mask setting range

Definition of SMSR 2

Y

Determines the difference in level
between the highest mode peak and the
second highest mode peal (except mask
sefling 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
0.5 dB measurenent.

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

Ay
PARAMETER

ANATVSTS

(24y <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 ter-key pad. '



D)
o i | oo Sets the threshold in the PMD analysis.
RETURN Returns to the soft key menu of ANALYSIS. (To ()
JAY
PARAMETER

| TANALYSIS

(25) <PMD TH> key
Sets the threshold in the PMD analysis.
After execution, the current threshold value 1s 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 usén'g the rotary knob, step keys,
or ten-key pad.



)

CURSOR
-3

CURSOR
3

~

RETURN

i

PARAMETER

ANALYSIS ]

- Cursor on the window moves to — direction,

- Cursor on the window moves to | direction.

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

(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 4 > and use the rotary knob, step keys or

ten-key for the modification.

Window to be shown varies depending on whick of <ANALYSIS1 FP-LD>, <ANALYSIS1 DEB-LD>,
<ANALYSIS! LED>, <ANALYSIS2 FIL-PK> and <ANALYSIS2 FIL-BTM> key is pressed.

Following shows windows corresponding to each key.



s < ANALYSIS! FP-1.D>

ANALYSISI FP-LD
ITEM ALGO TH TH2 K MODE | MODE OFST
FIT DIFF LEVEL
[B] [dB] [dB] [dB]
SPEC WIDTH PKRMS | 200 - 2,00 . 3,00 .
MEAN WL PKRMS | 200 - 2.00 - 3.00 -
TOTAL POWER | POWER - - - - 0.90
MODE NO. PK RMS | 250 - 1.00 - 3.00 -
* <ANALYSIS| DFB-L.D>
ANALYSIS| DEB-L.D
ITEM ALGO TH TH2 K MODE | MODE SMSR
FIT DIFF MASK
[dB] [dB} [dB} [nm]
~ X dB WIDTH | THRESH | 200 - 1.00 ~ OFF 3.00 -
SMSR SMSR1 - - - - 3.09 +0.00°
¢ < ANALYSISI LED>
ANALYSIS1 LED
ITEM ALGO TH TH2 K MODE | MODE OFST
FIT DIFF LEVEL
[dB] [dB] I4B] [dB]
SPEC WIDTH “THRESH' 3.0 - 1.00 OFF 3.00
MEAN WL RMS 20.0 - 2.00 - i - -
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 1n 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.

AM (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 alporithm to
be used and sets up its parameter. . _ ' _

Refer to above mentioned (2)-1 for definition of algorithm and (22) and 3.1.7 {10} for

parameter setting.

(%) Following 4 types of algorithm are available for the spectriom width measurement.
» ENV (Envelope method)
THRESH (Threshold method)
RMS (RMS method)
e PK RMS (Peak RMS method)
Refer to Section 5.4 for definition of algorithm and above mentioned (9) through (19)

»

-3

and 5.1.7 (10} for parameter setting.

e < ANALYSIS2 FIL-PK >

FILTER (PEAK) ANALYSIS

o | m | e | TS
[dB]
PEAK LVL ON PK VL e o — — s —_—
PEAK WL ON PK WL — e o — — —_
MEAN WL ON THRESH 3.00 1.00 QOFF 3.60 e e
SPEC WD ON THRESH 3.00 1.00 OFF 3.00 — -
CICRS TALK ON THRESH 3.60 1.00 OFF 3.00 +0.40 e
RIPPLE WD ON THRESH 3.00 —_— e 0.50 - R

e < ANALYSIS2 FIL-BTM >



FILTER (BOTTOM) ANALYSIS
TH MODE CH SEARCH
TEM ALGO (dB] DIFF | SPACE AREA
[dB] fnm} [nm]
BTMLVL ON BTM LVL — — — -
BTM WL ON BTM WL — — s —
MEAN WL ON BOTTOM 3.00 3.00 — —
NOTCH WD ON BOTTOM 3.00 3.00 — e
CRS TALK ON BOTTOM 3.00 160 +8.40 —
+  PEAK LVL (Peak level)
¢  BTM LVL {Bottom level)
L PEAK WL (Peak wavelength}
¢ BTM WL (Bottom wavelength)
¢ MEAN WL {Center wavelength) --— Specifies any algorithm for the calculation and sefs the
parameter in order to make Ac calculated from the spectral
band width the center wavelength.
s SPEC WD (Spectral band width) -~ Specifies an aigorithm and set the parameter for measurement
of spectral band width. '
¢  NOTCH WD (Notch width) --emm-—mn-- Specifies an algorithm and set the parameter for measurement
-of notch width.
¢ CRS TALK {Cross talig)ssvsssrmmmmene Specifies an algorithm and set the parameter for measirement
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.

¥ALGO” — * THI”

A

— G0 'I~H2u

—* K7 —* MODE FIT” -»* MODE DiFF” —* OFST LEVEL”

(28) <CURSOR { > key

Moves cursor shown in window to & direction.

Hold this key down to retumn it to its original pesition,

(Example)
“ SPEC WIDTH”
1

“ MEAN WL~
!

“ TOTAL POWER”
l.
* MODE NO.”

e




D COFFSET . .
W S?,};Pé%% Selects a display item from the WDM list.
- REF CHNEL _ Sets the reference based on the channel peak at the highest
CHIGHBEST level.
Rhi SHﬂEL - Sets the reference based on the channel peak of the specified
. channel mamber.
A%Igcp%:é%ﬁ e g;}?{cts the formats for displaying wavelengil, level, neise and
DISPLAY _ Selects the reference data for displaying relative values and
SETTING resets the drift measured value. (To 8)
REF DATA . Setsthe reference data to be referred to at the relative value
SETTING - displaying time. (To @)
MORE 1/4
- Displays the soft key menu of 2/4. (To (2}
E
RETURN * Returns to the ANALYSIS software key mem:.  (To(D)
AN
PARAMETER
ANALYSIS

(2%) <OFFSET SPACING> key
Selects a display item from the WDM list.
OFFSET : Displays an offset based on any single channel.
SPACING : Displays an offset from the adjacent channel.

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

{31} <REF CHNEL NO.**> key
Sets the reference at the "**-th channel peak of OFFSET WL and OFST LVL displayed on the WIDM 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.

(32) <DISPLAY ##xwitdss Koy

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 resulfs.

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

3 ABS & REL --Displays absoluse values of analysis results and relative values for reference data

{REF DATA).

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

Parameters : ABSOLUTE, RELATIVE, ABS & REL and DRIFT



(33)

(34)

@

(33)

(36)

(37)

(3%)

<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 (D) 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 (B is displayed.

CHDETECT. - Automaticallv sets ; i
UAUTO Automatically sets the channel detection.
CHDETECT | Setsachamnel to be detected by referencing the preset
PRESET wavelength.

Sets the maximum sumber of channels to be listed.

< MAXNUM |
EE T
THRESH e Setg a threshold when the channel detection is automatically
< s )2 :
performed.

- Sets the minimum value of the difference between the top and
< MC:BE DIFF | . bottom when the channel detection is automatically
*dB performed. _
{ WE;RE/%%{E “ = Hdits the preset wavelength table.
MORE 2/4

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

RETURN - Returns to the soff key menu of ANALYSIS. (Te (1)

Ay
PARAMETER

ANALYSIS

<CH DETECT AUTG> 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 [ to 200 {1 step) by using the rotary knob, step keys, or ten-
key pad. :

<THRESH ***{B> key

Sets a threshold when the channel pealk 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 (.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 {7 is displayed.

el
e

NOISE POI
CTR FIX

NOISE POI
i ko B

:

NOISE BW
**nm

L.VL PRESET
sk 5% 1Ry

SNR PRESET
w% wk (B

DISP MASK
OFF

MORE 3/4

RETURN

YA S
PARAMETER

gl

ANALYSIS |

Selects whether fo set the

-~ noise measuring point to the
center ar fixed point of the
channel. (Toggle)

- Sets the noise measuring
point.

- Sets the noise
bandwidth.

- Sets the preset fevel
value.

- Sets the preset SNR
value.

Sets the level threshold
-~ yalue at the channel
display masking time.

Displays the soft key
~—menn of 444, {To @)

Retumns to the soft key
menu of ANALYSIS.
(To Oy

(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 2 parameter using the <NOISE POL **, **am> key.}

(42}

<NOISE POI **, **nm> key

Sets the noise measuring point,

DUAL
TRACE

OUTPUT
SLOPE

- MORE 4/4

RETURN

A
PARAMETER

ANALYSIS

Uses both A and B traces
-at the time of WM
analysis. {Toggle)

Ohbiains the least square
“approximate line of the
channel peak. (Toggle}

Specifies mask range in
~~the right side of peak
wavelength.

Specifies inask range in
--the teft side of peak
wavelength.

- Selects approximate
expression of ASE curve.

Sets threshold which is
~used for approximating
ASE curve.

Displays the soft key
meng of 14, {To @)

Retums to the soft key
_menu of ANALYSIS.
(To &

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

The noise measuring point can be varied in the range of 0.00 to 10.60 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.

Afier 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 knaeb,
step keys, or ten-key pad.

<LEV PRESET** **dBm> key
Sets the preset level value.
After execution, the current preset levef value is displayed in the interrupt display section.
The preset level vaiue can be varied in the range of -90.04 to 20.00 dBm (0.01 step) by using the rotary
kniob, step keys, or ten-key pad.

<SNR PRESET**. **dB> key

Sets the preset SNR valne.

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

The preset SNR value can be varied in the range of (.00 to 50.00 dB {0.01 step) by using the rotary knob,
step keys, or ten-key pad.

<DISP MASK ***> Key
Sets the fevel 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 frace status,

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

<QUTPUT SLOPE> Key

Obtains the least square approximate line for each channe! peak obtained from the WDM analysis and
displays the least square approximate line and its slope {(dB/um or dB/THz) together.

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



(49)

(50)

(5D

(52)

(53)

UTTBL | Seeesgewiorimdo @ [WDMRESLT | Mol won
I 1y i 5 2
REF TBL displayed. {Toggle} —REF DATA reference data.
MAX / MIN . PRESET Makes the preset table
- Resets the MAMN/MIN data S . eference dats
RESET at the drift measuring time. —REF DATA values the reference data.
ITU-T ... Makes the [TU-T table
-sREF DATA values the reference data
Retums to the soft key - Returns to the soft key
RETURN __menu for the RETURN .. menu for the
<PA$_:\*\METER> seting. <PARAMET5R>
T (T setting. (To D)
JAN A
DISPLAY REF DATA
[l SETTING

| ANALYSIS

SETTING
ANALYSIS
<ITU-T TBL REF TBL> Key

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

ITU-T TBL : Makes the ITI.T TABLE wavelength values the reference data,

"For the level, values on the <LVL PRESET> key become the reference data, and for the
SNR, values on the <SNR PRESET> key become the reference data.

The reference table set with the <REF DATA SETTING> key of (9) becomes the reference
data.

REF TBL:

<MAX/MIN RESET> Key
Resets the MAX/MIN value fo 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 resuit 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 <L VL, 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)

A . . ] Inputs the channe!
TABLE e Switches active tables, il WL EDIT ~ yavelengtl/ frequency at
SELECT the cursor position.
Sets the present cursor - .
AREA __position o the top of the SET ~ SL::;; ?Iﬁa :uéd,o!i the
SELECT line fo be copies/deleted and N/OFE ARRCl al B cursor
brings about the area select o F position,
Status.
Round the channet value
AREA - Copies the present position or ITU aloi?fc} cu;{;o‘:r};g;]ifio\:fszt
CUT !i}i:efgvhzledsgl?ctted .eirea in the CORRECT the nearest value in the
ihier and deictes 1t ITU-T TABLE.
: Switches the wavelength
AREA - Copies the present position or WAVELEN “display and the ¢
COPY Lhn;%vholc selected arca in the FREQ frequency display.
WL (Toggle)
Insert the line coples with the
PASTE - <AREA CUT>or the <AREA TABLE -~ Prints out the active
INSERT SOPY>keylin the bufter on PRINT table.
he present line.
Overwrites the line copies with
PASTE - the <AREA CUT>or the
OVERWRT <ARBA COPY>key in the
buffer on the present line.
. e Displays the soft key
MORE 12 22?535; gf;" *‘f’%}ge@) MORE 2/2 . menuof 2. {To @)
Returns to the soft key Returns to the soft key
RETURN .. menu_of ANALYSIS, RETURN menu of ANALYSIS.
{To @) _ (Te @
A FAN
PARAMETER PARAMETER
ANALYSIS ANALYSIS
<TABLE SELECT> Key

Switches active tables.  Active tables have thick cuter 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

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

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

<PASTE INSERT> Key
Inserts the data copied with the <AREA CUT= or the <ARBA COPY> key in the buffer to the present
cursor position.  When the nwuber of data exceeded 200¢h 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.
{62y <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 4B MAX NUMBER: 20 - MODE DIFF: 3.0dB
NO WAVELENGTH LEVEL OFFSET WL | OFSTLVL | NOISE(/nm) SNR
’ fnm} [dBm] [nm] [dB} [dBm] [dB]
01 1550.000 —12.34 - 1.060 —2.34 — 40.00 - 27.66
02 1551.060 - 10,00 (REF) (REF) - 35,00 25.00
03 1552.500 - 15.60 1.500 - 5.00 - 30.00 15.00
04 1553.000 - 20.060 . 2,500 - 10.00 -~ 32.60 12.00

If the list exceeds 2 single screen page, it can be serolled up or down by the rotary knob or step keys.

Explanation

WAVELENGTH (*1) . Waveieng‘ch 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 (/om) . Noise level at chanrel 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) _ Sets offset value of signal light.
HEE HH IR o

OFST {OUT) Sets offset value of output light.
***'** dB

PLUS MSK | _ Specifies mask range in the right side of peak wavelength.
**_** mm

MINUS MSK | Specifies mask range in the left side of peak wavelength.

FE R am

CVFTTYPE | . Selects approximate expression of ASE curve.
GAUSSIAN

CVFT EI?R o Sets threshold which is used for approximating ASE curve.

ARk

RETURN _ Returns to the soft key menu of ANALYSIS. (To o)}

A
PARAMETER

FANALYSIS |

<QFST (IN) ##* ** 4B> key

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

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

Offset value can be varied in the range of — $9.99 to +99.99 dB (0.01 step) by use of the rotary knob, siep

keys or ten-key.

<OFST (OUT) #** **{B> 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)

(69)

(70)

<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 (0.81 step) by use of the rotary knob, step keys or
ten-key.

<CVET TYPE> key

Selects type of curve fit (approximation expression) for caleulating 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)

JRDPOLY  (Cubic expression)

ATH POLY  (Biquadratic expression}

STHPOLY  (Pentagonal expression)

. & &+ o

<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
kev pad.

-~ 70

L¥
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(71

(72)

(73}

< ASE POINT | Sets the ASE level @ CH DETECT \\
measuring point. AUTO

OFSTUN} | sots the signal lig CH DETECT
(S oot s PRESET
< OFSTOUT) | ooy " < MAX NUM
** *3dR g?;:&hiﬁfipm light Hk R These keys are the sume
) > software keys as the
<PARAMETER WDM>
key.(See
E%S%Eésé{ <PARAMETER WDM>
< MODE DIFF
#% #%dR
PRESET WL
TABLE j
) Displays the soft k o Tip) Displays the soft key
MORE 172 merﬁ)u gfz/z. {T 3 MORE 212 weees mene of 12, (To @)
; Ret o1l fi ke Returns to the soft key
RETURN o hetums 10 a6 SeH Ley RETURN . menu of ANALYSIS,
mena of ANALYSIS. pm— [
(To @) _ (To (1))
A JaY _
PARAMETER PARAMETER

i

| ANALYSIS ' ANALYSIS

<ASE POINT +%* **um> Key

Sets the ASE level measuring point.

After the-execution, the present ASE level measuring point is displayed in the interrupt display asea.
The ASE level measuring point can be changed in the range from 0.00 to 16.00 nm (0.1 step) with the
rotary knob, the step key or the ten-key pad,

<QFST (IN) *** **dB> Key :

Sets the offset value of the signal light (Hght 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 +99.9% dB (0.01 step) with the rotary knob,
the step key or the ten-key pad.

<QFST (OQUT) *** **¢B> Key

Sets the offset value of the output light (light amplified with the optical fiber amplifier) at the NF and Gain
calenfating 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 DIEF ** *dB> Key
(79} <PREEST WL TABLE> Key

These keys are the same as the software keys of

<PARAMETER WDM>=,

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

<WDIM NF> ASE: #0440 nm  OFST(IN): 0.00dB  OFST(OUT): 0.00dB
CH: AUTO  MAX NUM: 20 THRESH: 20.00 ¢dB MODE DIFF: 3.06 dB
NG WAVELENGTH | INPUTLEV | QUTPUT LEV | ASE LEV | RESOLN | GAIN NF
inm] [dBra} [dBm] [dBm] [nim] {dB} [dB]
01 1547.464 - 19.94 - 2.44 -33.28 $.145 17.49 5.58
02 1549.076 - 16,93 - 219 -33.61 0.158 17.73 5.25
03 1550.679 -19.94 -1.92 -~ 32.65 0.148 18.62 5.62
04 1552.268 - 19.98 -~ 1.70 - 32,45 0.146 18.28 5.63
The list can be screlled with the rotary knob or the step key when lazger than a screen,
Explanation of Each Item
WAVELENGTH {Note 1}: Peak wavelength of each channel (to be obtained from Trace A}
INPUT LEV . Level before amplification of each channel (to be obtained from Trace A).
QUTPUT LBE : Level after amplification of each channel (to be obtained from Trace B).
ASE LEV : ASE level of each channel )
RESOLN - Measurement resolution of each channel (to be obtained from Trace B)
GAIN . Gain of each charmel
NF ' . NF value of each channel

Note | : Frequency is displayed when the marker ig in the frequency length display mode.




5.1.11 [TRACE] switch

When this switch is pressed, the soft key menu (), @ or (3)) corresponding to the selected active trace (A, B

or C} is displayed.

For the trace A

MAX HOLD
A

ROLL AVG
A 160

DISPLAYA |

BLANK A

TRACE ABC

TRACE
LIST

MORE 1/2

A

TRACE

- Sets the frace A 10 the write mode.

- Sets the trace A to the fixed data mode.

Sets the trace A to the maximum value detection mode.

- Sets the frace A to the sequential addition mode.

Selects whether the trace A 18 fo be displayed on the screen or
not. (Toggle)

Selects the active trace, (Toggle)

- Displays the active list in the window, (Te @)

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



For the trace B

I

@

@ - Sets the trace B o the write mode.
- Sets the trace B to the fixed data mode.
MIN gOLD Sets the trace B to the minimum value detection mode,
i
{ ROIE;IE&VG mremm e Sty the trace B to the sequential addition mode.
_DISPLAYB © Selects whether the trace B is to be displayed on the screen or
(G BLANKB not. (Toggle)
{ TES&C(;I;:%XEBC e Qelgets the active trace. {Toggle)
TRACE .
L%g e Digplays the active list in the window. {To &)
MORE 2/2
© f =~ Displays the soft key menu of 2/2. (To @)
FAN
TRACE
<WRITE A> key

Sets the trace A to the write mode.
In this mode, the measured data is used as trace-A data as it is and displayed on the screen.

“The trace dispiay by the side of the data area becomes "WRITE".

<FIX A> key

Sets the frace 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.



(3) <MAX HOLD A> key
Sets the trace A to the maximum vahie 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 vakue 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".

(4) <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 info the trace A.
After execution, the current namber 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 dispiay by the side of the dats area becomes "ROL AVE™.
Averaging is performed by the following expression,

Wil) = Wj ~ 1(i) - “;1 + W) ~;l; {i=1,2, - N)
Wi(i)  : New displayed waveform
Wi 1(i) : Existing displayed waveform
W) . New obtained waveform
N : Number of samples
n . Number of averaging times

(5} <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 frace 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.

(6) <ACTIVE TRACE ABC> key
Selects the active trace.
Hach time this key is pressed, the active trace latch is switched in rofation in the order of A, B, Cand A.



(7Y <TRACE LIST=> key

Ovens the window and displays the measuring condition list for the frace A, trace B and trace C.
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Trace List Display Screen

(&) <WRITE B> key
Sets the trace B fo the write mode.
In this mode, the measured data is used as trace-B data as it is and displayed on the screen.
The trace display by the side of the data area becomes "WRITE".



(9) <FIX B> key
Sets the trace B to the fixed data mode.
in this mode, the data of the trace B is not changed by measurement, so that the waveforms on the screen
are not changed.
The trace display by the side of the data area becomes "FIX".
When the <FiX B> key is pressed during a sweep, the waveforms displayed at that time are fixed as they
are. When all of the trace A, trace B and trace C become FIX, the <STOP> key is displayed in reverse
video and the sweep stops.
Then, WARNING is displayed.

(10) <MIN HOLD B> key
Sets the trace B to the minimum value detection mode.
In this mode, the minimum value at each measurement point is detected at cach measure-mesnt and written
into the trace B.
The detection of the minimum value is not affected by the set value in NOISE MASK. NOISE MASK is
executed when the result of minimum value detection is displayed.
The trace display by the side of the data area becomes "MIN HLD".

(11) <ROLL AVG B> key
Sets the trace B to the sequential addition mode.
I this mode, sequential averaging is performed at each measurement point at each measurement and
written inte the trace B.
After execution, the corrent number of averaging times is displayed int the intermpi 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.

Wit = Wi~ 16 e win b =12,

Wi(i)  : New displayed waveform
Wij— 1(1) : Existing displayed waveform

Wik : New obtained waveform
N : Number of samples
n . Number of averaging fimes



(12} <DISPLAY B BLANK B> key
Selects whether the trace B is to be dispiayed on the screen or not,
When this key is nressed, the "DISPLAY B" is replaced with the "BLANK B".
i the "DISPLAY B status. a waveform is displayed on the screen. At this time, the frace 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 ares becomes "BLK" and the marker and marker value disappear.

For the trace C

@ WI{éTE o St the trage C o the write mode.

- Sets the trace C to the fixed data mode.

* 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
| BLANKC - not. {Toggie)
{ TR&CCT]Z})YA% el I Selects the active trace. (Toggle)
Al . . .
Tg IS%E mmmeeeeo= - Thigplays the trace list in the window. (To )
MORE 1/2 * Trisplays the soft key menu of 2/2. (To @)
A
TRACE




For the trace C

(13)

(14)

@ Tﬁi%E - Copies the data of the trace A to the trace B.
1§ﬁ%E - Copies the data of the trace A to the trace C.
Tg_ﬁiE - Copies the data of the trace B to the trace A.
TRACE ) . )

B Caopies the data of the trace B to the trace C.
Tgﬁi};’ - Copies the data of the trace C fo the trace A.
T{I%i%]% - Copies the data of the trace C to the trace B,

MORE 2/2
ORE 2/ * Displays the soft key menu of 1/2. (To (D,@0r@)
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 dispiayed 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 "FEX".

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.



(16)

(a7

(18)

(19)

20)

@h

<CALCULATE C> key

Sets the trace C to the arithmetic mode.

i1 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 laich
status.

When trace A or B contains any data that cannot be caleulated, WARNING is displayed.

<EFFECT C> key

Processes the measured data of the trace C and displays it.

tn this mode, one of the NORMALIZE, DOMINANT and CURVE FIT functiong is executed depending
on the selected status of the soft key menu displayed by pressing this key, and its result is wriiten into the
trace . TFhe result is displayed when the measurement is completed up to-the end.

The trace display by the side of the data ares 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, 2 waveform is displayed on the screen.

At this time, the trace display by the side of the data area becomes "SSP

In the "BLANK C" status, no waveforn: 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 vaiue 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 arca 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 irace 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 frace 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 fo the frace A
After copying, the frace A becomes FIX.
The trace display by the side of the data area becomes "FIX".

(23} <TRACEC — B> key
Copies the data of the trace C to the trace B.
After copying, the trace B becomes FI1X.
The trace display by the side of the data avea becomes "FEX".

®

RETURN

A

TRACE
LIST
TRACE |

" Returns to the soft key menu of MORE 1/2. (To D,Dodd)

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



@

Subtracts the trace B from the trace A and copies its result to
the trace C{LOG value calculation)

B-A(B/A) " Supbiracis the frace A from the trace B and copies its result to
—C i the trace C.{LOG value calculation)
A~B (LIN} __ Subtracts the trace B from the trace A and copies its resuit to
—C the trace C.(Linear value calculation}
|

B-A {(LIN} _ Subtracts the trace A from the irace B and copies its result to
—C | the trace C.(Linear value calculation) -
A+B (LIN) o 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 menn of MORE 172, (To (D, @or@)

A

CALCULATE
C

TRACE

(25) <A - B(AB}— 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 frace 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 18 recalled to the frace 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 digplay 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.



(28)

@7

28)

(29)

<B - A(B/AYy— C>key

Subtracts the data of the trace A from ¢he frace 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 dispiay 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 frace A from the frace B (in linear value) and copies its result to the trace C.
When a waveform is recalled to the trace A or frace B, calculation and display are tried again.

When the center wavelength and span have been changed, calculation and dispiay 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 iis 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
wavelorm data.

The trace display by the side of the data area hecomes "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.



Normalizes the trace C and displays its result.

CURVEFIT | Performs curve fit processing for the trace C and displays its
C20dB resulf. '

CURVEFIT |  Performs curve fit for the peak of the trace C and displays its
PKC20dB result.

RETURN
© Return to the soft key menu of MORE 1/2. (To (1,Dor(@)

FAN
BFFECT

I C
TRACE

(30) <NORMALIZE C> key
Normatizes 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 fo BLANK, the subscale is displayed on the left of the screen.
I 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 ifs result,
The data to be calculated is all that exceeds the hmit 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 t0 99 dB (1 step) by the rotary kneb, 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 ali 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 becones "CVFIT PE".



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 (I} is displayed.

0 T NORMAL
S DES

TAY: ] - Sets the screen to the normal display mode.

DISPLAY s Sate the screen to the 2-split display, (To @)

D
DISPLAY

{ LABEL - Sets the screen to the label input mode. (To @)
NOISEMSK | Masksand displays the waveforms not exceeding the st
—99dBm value.

© Sets the screen to the 3-dimensional display mode. (To (3))

MASKLINE | .. Setsthe method of mask. {Toggle)
VERT HRZN
ggﬁi? e (l25S the waveforms of the trace A, trace B and trace C into a

no data status.

JAN
DISPLAY




(1) <NORMAL DISPLAY > key
Sets the screen to the normal display mode.

Optical Spectrum Analyzer 1898 Jul 29 1447
7 voon: QEELR Tk
ez B:FIn BLE -
ve3: GER BK (e
12.08d8-D RES:@. Dlomm SENSIHIGH 1 AUG: 1 SMPL:iadio
33 : i : ; : : : i : 3D
DISPLaY

{LQBEL
HOTSE MSK
OFF
o i

A
CLEAR

~
.

Breeiay |

H

b
~TBH ; ) i H
1547, B2rm 1. 280w D 1857, B@rm

(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 tarned 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. pdated waveforms are displayed forward on the screen by sweep and
each of the previous waveforms is shified 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 1s  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 1o the trace C.

NOTE

Each waveform in the 3-dimensional display mode is saved in the 32 nonvolatile
memories of this equipmeril.

The number indicated on the Z axis scale correspond o the memory number.
Accordingly, fo referenice a specific waveform on 3-dimensional dispiay on the normal
display screen, recall the memory corresponding fo the number of the Z axis scale of
the waveform. (Referfo 5.1.11 [MEMORY] switch.}

<LABEL> key

Sets the screen to the label input mode.

With this key, various messages stich as a comment input to the label area and a program name input in the
program furiction are entered.

When this key is pressed, a window for character selection is opened on the screen and a curser appears on
both window and label area. The cursor on the window can be moved by the rotary knob or step keys.
The soft key menu is changed into the contents of the label function. The key displayed in this soft key

menu is used for entering a label.
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(6)

M

<NOISE MSK> key

Masks and displays the wavelorms 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.

NOI

is displaye t fthe
MSK |18 displayed at the bottom of the

When the noise mask value is set to any value other than OFF,

SCLCEL.

<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,

<(IRAPH CLEAR> key
Clears the waveforms of the frace A, trace B and trace C into a no data status.
{In the normal display mode or 2-split display mode)  In the 3-dimensienal display mode, only the

waveforms are cleared.

@ TRACEA | Assignsthe trace A to the upper side or lower side at the
UP LOW 2.gplit display. (Toggle)
TRACE B " Assigns the trace B to the upper side or lower side at the
P LOW 2-gplit display. {Toggle)
TRACEC | Assignsthe trace C to the upper side or lower side at the
UPLOW 2-split display. {Toggle}

_ Fixes the trace assigned to the upper side at the 2-split display.
{Toggle})

_ Fixes the trace assigned to the lower side at the 2-split display.
{Taggle) '

RETURN © Returns to the soft key menu of .

JAN

SPLIT
DISPLAY

DISPLAY |

.




(8) <TRACE A UP LOW> key
Sets the trace A to the upper side or iower side in the 2-split display mede,
in the "UP" selected status, the trace A is assigned to the .upper side.
In the "LOW" selected status, it is assigned to the lower side.
When the setting has been changed, the trace A moves from upper to lower or from lower to upper,
When trace assignment has been changed, the HOLD status is cleared and WARNING is displayed.

(9)  <TRACE B UP LOW> key
Sets the trace B to the upper side or lower side in the 2-split display mode.
In the "UP" selected status, the trace B is assigned to the upper side.
In the "LOW" selected status, it is assigned to the lower side.
When the setting has been changed, the trace B moves from upper to lower or from lower to upper.
When trace assignment has been changed, the HOLD status is cleared and WARNING is displayed.

(10) <TRACE C UP LOW> key
Sets the trace C to the upper side or lower side in the 2-sphit display mode.
In the "UP" selected status, the trace C is assigned to the upper side.
In the "LOW" selected status, i 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 staius, the trace assigned to the upper side in the 2-split display
mode is fixed and the scale i3 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 celected status is cleared.

{13} <RETURN> key
Requrns to the soft key memu of (D,

h
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& { ﬁ?(?}idfg T Sets the 3-dimensional display angle.
RECALL _ Redisplays the waveform group cleared in the 3-dimensional
display mode.
Z—SCALE | Setsthe number of waveforms displayed in the 3-dimensional
i 16 display mode.
MEMORY " Setsthe memories (0 to 15, 16 to 31) for 3-dimensional
ist Znd dispiay. (Toggle)
RETURN - * Returns to the soft key menu of (.
A
ip
i 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 chanped; the waveform is rewritten according to the new angle.

(15) <RECALL>key
Redisplays the waveforn group cleared by pressing the <GRAPH CLEAR> key or setting the 3-
dimensional display mode again after sweeping in the normal dispiay mode.
When the RECALL conditions are not satisfied, WARNING is displayed.



NOTE

The prior condition for redisplay is that the fype 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 info the normal display mode and the waveforms measured
under different conditions are saved intc the memory used as a buffer for 3-
dimensional display.  In this case, these waveforms cannot be radisplayed even if the
<RECALL> key is pressed.

Besides, if the selected status of the <MEMORY 1st 2nd> key is switched or a sweep
is made by changing the Z scale, redisplay is disabled.

(16) <Z-SCALE> key
Sets the manber of waveforms to be displayed simultaneously in the 3-dimensional display mode. When
this key is pressed, the current number of waveforms is dispiayed in the interrapt display section. The
number of waveforms can be changed in the range of 3 1o 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 memortes corresponding to n
waveforms out of the memories {1st: 0 fo 13, 2nd: 16 to 31) selected by the <MEMORY 1Ist 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 Ist 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,
20,18, 17... ’

) <MEMORY 1st 2nd> key
Selects memories {Ist or 2nd) to be used as buffers for 3-dimensional display.
In the "1st" selected status, memories 0 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-dimensienal
display mode, the first memories corresponding o 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.
— " Maves the cursor in the label input area one character (o the
left.
INSERT " Inserts a blank character into the cursor pasition in the iabel
input.area.
DELETE " Deletes the chracter at the cursor position in the label input
area.
ALL CLEAR . Clears all the chracter strings in the label input area.
ENTER _ Sets the characters on the label window mto the label irput
area.
DONE " (opies the character strings in the label input area to the label
area.
CANCEL . . :
- Cancels the label input and returns to the soft key menu of (D).
Ja)
LABEL
l‘ DISPLAY

{18} <—=>Lkey
Moves the cursor in the label input area one character to the right in the labet input status.

When this key is continuously pressed for 0.5 sec or more, an auto repeat operation is performed.

(19) <¢-> key _
Moves the cursor in the labe) input area one character o the left in the label input status.

When this key is continuously pressed for 0.5 sec or more, an auto repeat operation is performed.

{20) <INSERT=> key .
Inserts one blank character into the cursor position in the label input area in the label input status, shifting
the character string existing on the right of the cursor te the right.  When this key is continuousty 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 correspending character and
press this key.
A space for the character to be inserted is made and the character is entered.

(21) <DELETE> key
Deietes 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. '



(23)

(24)

(23%)

<ALL CLEAR> key
Clears all the character strings in the Iabel input area in the label input statas 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 ene character fo
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 iabel input and the soft key menu of (D is displayed again.



51.13 [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) nonvoiatile 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.

Tzble 5-1 sliows 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 info Memory
Table of waveform ATTR colummn 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 CVFET

waveform

Linear subtraction display B-A_L Peak curve fit waveform CVFT?

waveform

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



(1)

@ SAVE e Writes the contents of trace A, trace B or trace C into
: ; memory. {To &)
RECALL i Writes the contents of memory into the (race A, trace B and
: trace €. (To @9
MEMORY , . . -
{ LIST e Pignlays the memory Hst on the window. (To &)

JAN
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 inte the trace list (display of trace A, B and C measuring conditions) display
and the memory list {label list or condition list) dispiay.

The memory list display is changed depending on the selected status of the <LBL LIST CONDTN> key.
As a means for storing waveforms into ;hemory, a munber specification method using the ten-key pad and
& memory namber selection method using the rotary knob or step keys in the memory list display status are

available,

(a}  Memory number specification method using the ten-key pad
To store waveforms, press this key, enter a desired memory number (0 to 31} by the ten-key pad, and
press the <ENTER> key.
For example, to store waveforms into memory No. 12, press [MEMORY], <SAVE>, [1],[2] and
<ENTER>.



(3)

(5)  Memory number selection method using the rotary knob oz step keys
When the NO. column displayed in reverse video is shified up and down to the upper end and lower
end of the sereen by the rotary knob or step keys, the screen is scrolled.
To store waveforms into memory, move the NO. column displayed in reverse video to the memory
number and press the <ENTER> key.
With the above operations, a memory operation is performed and the memory list display is changed
into the normal display.
Then, the trace name and the stored memory numiber are displayed in the interrupt display section
Jike "A — MEMI2",
In the list display, the ATTR colummn of the memory number storing no waveform 13 blank.
To retarn to the normal display screen without executing any memeory 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 memu of (@ is displayed.

The screen dispiay 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 <LBIL LIST CONDTN> key.

As a means for reading waveforms from memory, & number specification method using the ten-key pad and

a memory number selection method using the rotary knob or step keys are available.

{a) Memory number specification method using the ten-key pad
To read waveforms, press this key, enter a desired memory number (0 to 31) by the ten-key pad, and
press the <ENTER> key.
For example, to read a memory No. 12, press [MEMORY], <RECALL>, {1], 2], and <ENTER>.

(b} Memory number selection method using the rotary knob or step keys
When the NO. column disptayed 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 "MEMI12Z — A",
In the list display, the ATTR column of the memory number storing no waveform is blank.
To refurn to the normal display screen without executing any read operation, press the <CANCEL>
key. At this time, the soft key menu of (D is displayed again.

<MEMORY LIST=> key

Displays the memory list window.

The memory list includes the contents of race.  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.



(4)

(5

(6)

7

@ - Writes the contents of the trace A into memory.

SAVE . .

B—MEM e YWrites the contents of the trace B into memory.

C%A}I[}IEEM e\ ites the contents of the h"ace C into memory.

CONDTN Selects a type {label, condition) of memory list. {Toggte)
ENTER o Retumns to the soft key mene of (1) after execution of write

processing.
CANCEL Stéps the write processing and retarns to the soft key menu of
(D,
A
SAVE
MEMORY
<SAVE A — MEM> key

Writes the contents of the frace 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

Whrites the contents of the trace C into memory.

If this key is pressed into a reverse video status when writing waveforms info memory, the above contents
are executed.

<L.BL LIST CONDTN> key

Sets whether the memory list is to be displayed by the label iist or by the condition list.

Each time this key is pressed, the reverse video status is changed and the corresponding list (fabel list or
condition list) is displayed.



(8)

&)

@

(10}

(an

<ENTER> key {SAVE) _

Executes an operation for writing the contents of frace 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 Neo. 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 memery, clears the window, and returns to the normal display
screen. '

The soft key memu of (I is displayed again.

RECALL . .
MEM— A e W pites the contents of memory infe the trace A.
- Writes the contents of memory into the trace B.
&E}i%&%% o \Writes the contents of memoty into the trace C,
{ Ié%lﬁlﬁ?g i Selects a type {label or condition) of memory list. {Toggle)
ENTER " Returns to the soft key menu of (1) after execution of a read
operation.
CANCEL " ({ancels a read operation and returns to the soft key menu of
.
AN
RECALL
MEMORY

<RECALL MEM — A> key

Reads the contents of memory into the trace A.

Tf this key is displayed in reverse video when reading from memory into the trace, the above contenis are
executed.

<RECALIL MEM ~» B> key

Reads the contents of memory into the trace B.

If this key is displayed in reverse video when reading from memeory into the trace, the above contents are
exccuted.



(12) <RECALL MEM — C> key

Reads the contents of memory into the trace C.

If this key is displayed in reverse video when reading from memory into the trace, the above contents are

executed.

(13) <ENTER> key (RECALL)

Execufes an operation for reading the contents of memeory into a trace, clears the window, and returns fo

the normal display screen.  The soft key memu of (D s displayed again,

The [ENTER] key in the ten-key pad functions in the same way as this key.

After this key is executed, the memory number and the corresponding trace are displayed in the interrupt

display section.

{14) <CANCEL> key (RECALL)

Cancels a read operation from memory into a trace, clears the window, and returns to the normal display

screen. The soft key menu of (D) is displayed again.

@ LBL LIST e
o - CONDTN

RETURN

FAN
MEMORY

( LIST
MEMORY |

(15) <RETURN> key
Returns to the soft key menu of (1.

Selects a type {label or condition} of memory list. (Toggle)

~ 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 '{)rogrmﬁs.
For the details of this function, refer to Chapter 7 Floppy Disk Functions.
The soft key menu is as follows. When this switch is pressed, the soft key menu of {1’ is displayed.

When the {FLOPPY] switch is pressed:

@ WRITE . Writes waveforms, programs and data info the FiJ.
i {To one of@tal@ (*1)
READ " PReads waveforms, programs and data from the FD.
(To one of @todd) (*1)
_ Specifies waveforms as those that are to be written/read o the
FD,
PROGRAM . Specifies programs as those that are to be written/read to the
RD/WRT FD. ’
| :
DATAGRPH | ______ Specifies the data to be written on or read from a floppy disk
RD/WRT (FD), or specifies the graphics to be written on-an FD.
l (Toggle)
SETTING . Specifies system information ds what is to be writtenfread to
RD/WRT the FD. ' '
i .
LONG TERM
RD/WRT
B
MORE 172 -~ Displays the soft key menu of @.
JAY
FLOPPY
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) < DIRECTORY | Displays the directory information on the floppy disk
{To ).
DISK s .
MORE 2/2 .
" Displays the seft key menu of (D
A
FLOPPY
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When the <TRACE RD/WRT> key is selected (write operation)

@)

1st 2nd

CURSOCR
UP DOWN

FILE
NAME

BIN TXT

EXECUTE

RETURN

A

WRITE
r

- 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-dimensienal display into the

ED in the reverse video status.

- Maoves the cursor between the memory list and file tist.
- Enters the file name for writing into the FD, (*2)

- Selects a data format for writing inte the FD.

" Executes a write operation to the FD. {’I‘o@er@& .{*3)

- Returns to the soft key menu of Dwithout executing a write

operation.
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When the <PROGRAM RD/WRT> key selected (write operation):

@ CURSOR
UP DOWN

{ I\F/IX%E e Fiiters the file name for writing to the FD. (*2)

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

EXECUTE . . .
e Byecutes a write operation to the FD, (ToDor@) (*3)
~ RETURN _ Returns to the soft key menu ofDwithout executing a write
operation. '
JaN
WRITE
FLOPPY

5-163



When the <DATA GRPH RDVWRT> key is selected - the DATA is highlighted (write operation):

®

FILE
NAME

ADD WRITE

EXECUTE

RETURN

JaY

WRITE

i 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)

_ Vrites 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 o;)eratioﬂ to the FD. (To(Doer(E) (*3)

. Returns to the soft key menu of Dwithout executing a write

opetation.

5-1064



When the <DATA GRPH RIYWRT> key is sclected - the GRPH is highlighted (write operation): .

©

PRESET
COLOR

{

SCREEN
COLOR

TIFF

FILE
NAME

EXECUTE

RETURN

A

WRITE

i

| TFLOPPY

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

FD.

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

_ Selects the on-screen disgplay colors of graphics to be written

on an FD.

- Selects a format of filé to be writien on an FD,

- HEnters a name of file to be written on an FD.

- Writes data and files on an FD. {Go i StepDor®.) *3

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

{ E&QEIJ\AEE e Fipiters the file name for writing to the FD. (%2)

EXECUTE T
" Executes a-write operation to the FD. (ToDor®) (*3)
RETURN o Returns to the seft key menu of Dwithout executing a write
operation.
JAN
WRITE
FLOPPY
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At an overwrife operation {write operation):

& YES
g Returns to(Dafter executing & write operation.
NO e Returs tol Dwithout execnting & write operation.
FAN
WRITE-
FLOPPY
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When the <TRACE RD/WRT> key is selected (read operation):

) < FD— . .
ABRC | Reads from the FD inte any selected trace.
FD— - Reads from the FD into memory in the reverse video status
MEMORY v s LS
FD~3D " Reads the waveform group of 3-dimensional display from the
1st: 2nd FD in the reverse video stafus.
CURSOR o : Lot o :
UP POWN Moves the cursor between the mcm@y list and file list.
EXECUTE . .
Executes a read operation from the FD, (To(D}
RETURN " Remuns to the soft key menu of Dwithout executing a read
operation.
A
READ

FLOPPY |
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When the <PROGRAM RD/WRT> key is selected (vead operation):

G
w L??USS%RR‘ Moves the cursor between the memory list and file list.
EXECUTE _Executes a read operation fron: the FD. {TIOCD)
RETURN o Retumns to the soft key menu of Dwithout executing a read
operation.
JAY
READ

FLOPPY
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When the <DATA GRPH RDIWRT> key is selected — the DATA is highlighted {read operation}:

EXECUTE .
- Executes a read operation from the FIJ. {To@@)
RETURN  Retums to the soft key menu of Dwithout executing a read
operation.
JAN
READ

FLOPPY
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When a data read operation is executed {read operation}:

4

P
G

DONE e Returns to the soft key menu of Deanceling the data display.

JAY
EXECUTE

1
FLOPPY

5-111



When the <SETTING RD/WRT> key ot <LONG TERM RD/WRT> key is selected {read operatian):

EXECUTE it
EXBC - Executes a read operation from the FD. (ToD)
RETURN i Returns to the soft key menu of Dwithout executing a read
operation.
A
READ

H

‘
FLOPPY
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When the <DIRECTORY™ key is pressed:

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

(To®)
RETURN o Returns to the soft key menn ofDeanceling the directory
display.
JAY
DIRECTCORY
FLOPPY
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When a file or directory delete operation is executed:

43

YES

NO

JAY

-~
|

DELETIE

| FLOPPY

 Returns to the soft key menu ofifafter executing a file delete

operation.

 Returns to the soft key menu ofii@iwithout executing a file

delete operation.
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When the <DISK INITIALIZE> key is pressed:

o
= EIXZ{E;\(?EJ}',E{E% - Initializes the FI} by 1.2M bytes. (TodD)
%;ég?%g Initializes the FD by 1.44M bytes. {Tod)
CANCEL _ Returns to the soft key menu ofDwithout initializing the FD.
oy
| DISK INI-
] TIALIZE
FLOPPY
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When the <1.2 M byte EXECUTE> key is pressed:

YES o
~ Initjalize the FD. (8to(D)
NO _ TRetums to the soft key menu of Dwithout initializing the FD.
JAN
q 12 Mbyte

EXECUTE
FLOPPY
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When an initialize operation (1.2 M bytes} is executed:

i3

STOP

JaY

1.2 Mbyte
EXECUTE

FLOPPY

... Returns to the soft key menu oflDicanceling FD initialization.
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When the <1.44 M byte EXECUTE> key is pressed:

[

YES Initializes the FD. (@to(1)

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

JAN
1.44 Mbyte
L’ EXECUTE

[  FLOPPY }
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When an initialize operation {1.44M byies) is executed:

@

STOP o Retumns to the soft key menu of Dcanceling FD) inttialization.

A
1.44 Mbyte

EXECUTE
FLOPPY

¥ o When the <WRITE> key or <READ> key is pressed, the soft key menut to be displayed next depends on
the selected status of the following 5 soft keys.

: Soft key menw display
Selected soft key Write status Read status -

<TRACE RD/WRT> @ @
<PROGRAM RD/WRT> @ @
<DATA GRPH RIJWRT> & @
Datz is highlighted.

<DATA GRPH RDYWRT> ® -
GRPH is highlighted.

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

#2 . When the <FILE NAME> key is pressed, the same sofi key menu as the <LABEL> key is displayed and

the window for character selection is opened.

By pressing the <DONE> key afier entering o file name inio the label input area, the soft key menu of
A2 is displaved again.  (For the procedure for entering a file name, refer to 5.1.12 [DISPLAY]
switch,)

- *3 - Foran overwrife operation, the soft key menu for verification (8} is displayed.



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 (U is displayed.

When the [PROGRAM] switch is pressed;

® < PROGRAM . P
i’ EXECC]‘,UTE —memmem Diisnlays the program list to execute a program. {Told))
ROGRAM
{ P EDIT : ; e Pignlays the program list to edit a program. {Told)

EXECI (**)

e B geuites the program in parentheses.

*
EXEC2 (*%) - Executes the program in parentheses,

[ &k
EXECS (*%) e Bxecutes the program in parentheses.

EXECA{™) o Bxecutes the program in parentheses.

EXECS (*9) - Executes the program in parentheses.

EXECH6 (**}

A
PROGRAM

" Executes the program in parentheses. (Fol®)

5-120



When the <PROGRAM EXECUTE> key is pressed:

7 3 7
@ EXECUTE - Fxecutes the program selected in the program list.

EXECKEY | _ Selects a program [o be executed by the <EXEC!-6> key of

DEFINE M. (To@)
RETURN '
e Retnirns to the soft key menu ofD)
Ja\
PROGRAM

EXECUTE
PROGRAM
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When the <EXEC KEY DEFINE> key is pressed:

& ENTER " Repisters the program to be executed to the <EXECT o 6>
key. (Tol@))

NCEL
CA e Qtong registration to the <EXECH to 6> key. {To@)

A
EXEC KEY

DEFINE
PROGRAM _|

-
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When the <PROGRAM EDIT> key is pressed:

@ { PRI\?SI\%SM o Bnters a name to the program selected in the list, (¥1}
EDIT i . . . =
Enters or modifies the program selected in the list. (To{3)
Cory " Determines a program to be copied and displays the cursor for
copy destination selection. (To@))
DELETE P
" Clears the selected program. {To(®)
RET
ETURN - Returns to the soft key meru of(D.
AN
PROGRAM
EDIT
PROGRAM
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When the <EDIT> key is pressed:

@

S DINEE

COMMAND
SELECT

PARAMETER
EDIT

ENTER

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

SPECIAL |
COMMAND

definitively sets parameter input values.

Displays the special command list,

- Prints the program displayed in the program area.
© Displays the soft key menu of 6.

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

() 3
© H\]E—,é%%”f e Ingerts a blank e before the current line.
AREA i Sets the current line at the beginning of the line to be copied
SELECT or deleted, providing the line-range select stafus.
AREA v Copies the current Hne or the selected whole fine range into
CUT the buffer and deletes it.
AR_EA o Copies the cutrent lne or the selected whole line range into
COpY the buffer.
PASTE o Iniserts the line copies in the buffer by the <AREA CUT> and
INSERT <AREA COPY> keys into the current line. :
PASTE o Owverwrites the line copied in the buffer by the <AREA CUT>
OVERWRITE and <AREA COPY> keys from the current fine,
MORE 2/2
Displays the soft key meny, Qﬁ@.
RETURN :
T Returns 1o the soit key menu of @),
A '
EDIT
PROGRAM
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) OVRWRITE|
EXECUTE
MERGE e
EXECUTE

When the <COPY> key is pressed:

“CANCEL

JAN

T 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: (T o@)
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*]‘.

When the <DELETE> key is pressed:

& YES
© - Executes program delete processing, (To (1)
NO ) —
Stops program delete processing. {To (&)
FAY
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, if is overwritien.
The program name is changed into the name of copy source.
After the execution, the soft key menu of (@) is displayed again,



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 (1) is displayed.

D VE §P * Sets the amount of feed after print output. {Toggle)
USERKEY | . Registers user keys. .The screen for registration is displayad.
DEFINE
C(E e Sets the built-in clock,  (To @)
cobln A e Sets the builisin clock.  (To (3)
BUZZER - Sets the biizzer function.  (To @)

MY /EXDRS [ S addresses.
TLS ADRS |
24

MORE 1/3

Ay
SYSTEM

- Sets the address of the variable wavelength light source.

e Dhisplays the soft key menu of @
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* Calibrates the absolute value of wavelength. {To T

Sets the amount of wavelength shift.

Sets the amount of level shift.

- Automatically performs AMP offset periodically. {Toggle)

| Orrser

WL OF
‘ TABL

LEV OFST .
TABLE e it the user level fable.
QPTICAL
ALIGNMENT e Qet the griment of monochromator (To ()

MORE 2/3

ST
E - Edits the user wavelength calibration table,

Returns to the soft key menn of (3.

A
SYSTEM

<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.

<USER KEY DEFINE> key

Registers user keys.

When this key is pressed, the screen for registration is displayed.
The proceduore for registration is shown below.

ay When the panel switch of the soft key to be registered is pressed, the soft key menu is changed into
the corresponding key memu. . 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

regisiration key display section in the screen is displayed.

¢} 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 repistered.
Then, the selected soft key is registered as a user key, and also the registration key display section
becomes hlank.

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.

Optical Spectrum Anaelyzer 198 Jul 18 15:16 -
oo | CE i LRITE  ZD5H
ooz : BiFIX CBLE g
vaes : CFIX BLE |
10, 28D RES:0.81rm | SEMS:HIGH 1 AUG: 1 SIPL:clTo
12 ; : ; ; : ; (‘SE? J
USER KEY DEFINE HIODE I EOLK
BET
; CoLok
S PREEer b DEFINE ¥EY |
B { C {ww.i : ; BUZZER
R ‘ {mv ADRS
WER' i ‘ o : PP TR _}.........M
O
; e i NI 24
: ii 1 EORE 173
| B

B Siviivivi v NN

1843, B0rm 1853, #8nm 2. P 1583 o BT TED
B i DORE

When the <USER KEY DEFINE> key is pressed:
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3

(4)

&)

6

0]

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

Optical Specirum fraluzer }998 Jut 28 14 }81?
v TeTA

vas. B Fix  BLK
ver CiFin SBLK
18,800 RSP soeilel e SELAT)

3 : : ‘ : : H :

SET CLOCK POIE

[Fao-R
YEGR PONTH BRY  HOLR THNUTE

B s e
J} E_J
f

l
vvkdwiwww

f CLOCK
-737 SYSTER

1547, 280 . 1882 Bann 1. ?J?rrn/n 187, Blres [::___J
ch a

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 méerrupt 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-1IB2 ADR> key,

<TLS ADRS> key

Sets the address of the variable wavelength light source connecting to the port "GP-IB2",

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.
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(8}

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, swiiching of wavelength does not fake 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 (7% is displayed. {*).

As calibration steps, connect the lager 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 am.

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 (U indicates the wavelength bands of helium-neon laser, ete.
Accordingly, to calibrate the absolute value by the light source of displaved 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 meny, set the set value in the interrupt display section to the

wavelength of the light source and calibrate the absolute value.

Ontical Speglrum Graluzer 1998 Jul 28 13:28
vei; - DERIR . DS
Tas. B:FIN  /DSP
e C:FiR LR
SiﬂiadBfﬁ RES:Q. @ nm  SENS:HIGH 1 ARG 1 SHPL:ETo
& ; : : ; : : 1 ‘ :
........ oo
ng;%;.... Wavelength Calibration Mode
Sat taser and press EXECUTE key to start,
press CANCEL keu for emergancy stop.
-347 T - l : l
} 1
<787, ;

1547 . 88nm 1552, 0nm 1. 028D 1857, Bdrm
Em? {URT)
£ [

When the <WL CAL> key is pressed:
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%)

{10)

CAUTION

« [n the following cases, wavelength calibration is disabled.

1) The level of the light souree 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
wavelengih.
3} The wavelength error of this equipment exceeds =5 nim.
in the case of 3}, readjustment is required. Please ask us o make this
readjustment.

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

NOTE

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

Accordingly, mufiiple wavelengihs 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 — 5.060 to 5.000 nim (0.041 step) by the rotary knob, step
keys or ten-key pad.

Afier the amount of wavelength shift is set, the set value is added to the displayed value of Wetvelenéth 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 amownt of level shift.

When this key 1s 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 fen-key
pad.

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

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

When the offset value is not §, is displayed at the bottom of the screen.
; LVL
SHF
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1

(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.  1f this key is pressed in the
unselected status, the key is selected and an offset adjustment is executed (immediately}.  After that, an

antomatic 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 16/125 » 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 afler

one minute, the original screen is restored.

CAUTION

When the unit is used for the first ime or used again after being exposed to significant

Vibrafions, make sure 1o warm it up first and then implement the atignment function

Prior to the operafion.
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@

(15)

(16)

{17

< AD
GPIP2 5 G [ Sets the address of GP-IB2 port.
SYSTEM
; ; or -iB2
CONTROLER Chooses the system coniroller on GP-IB2 port.
Malke the ON/OFF setting for the UNCAL and for the wamming
indication (toggle).
ACTUAL e St for turning ON/OFF the resolution ability value display.
RES DISP (Toggle)
L?_C,}, g*OIg;%T — - 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(1).
Jay
- 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 38 by the rofary knob, step keys or ten-key pad.

<SYSTEM CONTROLER> key

This key selects whether or not the GP-IB2 port is a system controlier,

In the ON state, this equipment controls the peripheral device connected to GP-IB2 port, that is also set to
default.

When <SYSTEM CONT> is OFF, the computer connected to GP-IBI 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 sclected, the resclution ability value in setting the present center wavelength is displayed
on the interrupt display with the <RESOLN> key for [SETUP].

Display example «remen 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 10048 can be set.

(20) <TEST MODE> key

Set the fest 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 setfing is displayed but can be cleared by pressing

another soft key or switch.

@ CURSOR

R d

- YR-MO-DY:

i :
MO-DY-YR

l
DY-MO-YR

RETURN

A\
- SET

CLOCK.
SYSTEM

<CURSOR — > key

20

Moves the cursor in the D)

-~window for built-in clock

setting to the right,

Sets the date disp%éy in the
upper right part of the

~ screen and the window 1o

"year-month-day™
Sets the date display in the

apper right part of the
" sereen and the window to

"month-day-year"
Sets the date display in the

_upper right part of the
" screen and the window to

"day-montheyear”

Returns to the soft key

~menut of (1L

DEFAULT .
COLOR L

MANUAL
COLOR

RETURN

Ja)

SET

1 COLOR
SYSTEM

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

e e OF @

Moves the cursor in the window displayed by the <SET CLOCK> key to the réghf:.
(When the cursor is at the right end, it is moved to the left end.)

(22) <YR - MO - DY> key

Sets the date display method in the upper right part of the screen and the window to “year-month-day”.
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(243

(26}

27

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

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

<RETURN> key (SET CLOCK)
Clears the window and retumns to the soft key menu of (I,

<DEFAULT> key
Selects one of the preset 5 patlerns 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 | to 5 by the rotary knob, step keys or ten-key pad.

<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 coler setting by RGB video signals
are displayed. In the soft key menu of (B, specify the portion to be changed (one out of twelve). The
ratio of R (red¥/G (green)/B (blue) i the window for color setting in the range of 0 to 7 by the rotary knob,
siep keys or ten-key pad. A total of 512 combinations can be displayed.  As soon as the setting is

changed, the color is changed.

Qatical Specirum Analyzer

v FTri - _
vos: B:Fle  /BLK
Tves CiFIx SBLK
SOFTS
Jo.0 RES'D.00rm  SENGIHIGH | AG: 1 SHPL:AUTO s

-1B7
En

._.-..:".:.'—“-'&"

381

SELECT
56
2

-~
MatLIAL
LOLOR
707 ; ; ; ; SrSTE i
1947, @nm 1882, 0%nm 1.8drm D

'
aUT B
2 [:j

When the <MANUAL COLOR>key is pressed:
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CCHART
CHAR 2

E

SOFTKEY |
SOFTKEY 2

|

WINDOW

E

MARKER
SETTING

|

SCALE
BASE

E

TRACE
A B C

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 memm of D).
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D EXTERNAL Sets the light source for calibration to the external hght
SOURCE s

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

CALIBWL | Setsthe reference wavelength for wavelength calibration to

632.816 nm 632.816 nr.

CALIBWL  Setsthe reference wavelength for wavelength calibration to
< 1152.274 nm 1152.274 nm.

CALIBWL | Setsthe reference wavelength for wavelength calibration to

1523.072 nm £523.072 nm.

EXECUTE

- Executes wavelength calibration,

CANCEL

A
WL CAL

* Stops wavelength calibration. (To2)

R

SYSTEM ]

{28) <CHAR i CHAR 2> key .
Specifies the normal characters ov WARNING characters as display celor 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" 15 selected, the WARNING character color is specified.

(29y <SOFTKEY I 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.

(30) <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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(31) <MARKER SETTING> key
Specifies the marker or mark display as display color change.
When this key is pressed, the dispiay 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.

(32) <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.

(33) <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 s specified.
When "TRACE B" is selected, the trace B color is specified.
When "TRACE C" is selected, the trace C color is specified.

{34). <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.

(353) <DONE> key
Returns to the soft key menu of (I,

(36) <EXTERNAL SOURCE> key
"7 Sets the Hght source for wavelength calibration to the external light source.

(37) <BUILT-IN SOURCE> key
Sets the light source for wavelength calibration to the internal light sowrce.
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{38y <CALIB WI, ®##% **% > Ley

(39

(40)

Sets reference wavelength used for wavelength calibration to ****# ¥¥¥pm, (450 4% renrecents
wavelength value shown in the soft key memu.)  Interrupt display sectigislionmieference wavelength
being set to ¥4F** Fqm 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 wavelenggh,

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

Prior to the calibration, either air wavelength or vacuim wavelength must be selected and ifs sefting must
be done accordingly using above mentioned 5.1.7 (18} <MEAS WL AIR VAC> key {—P. 5-107 ).

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

Alr wavelength mode Vacuum wavelength mede
632816 632.99%
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 ime, the screen displays the waveforms precedent to pressing the <WL CAL> key.

If execution could not be attained, WARNING is displayed.

<CANCEL> key

After compietion of wavelength calibration, the window disappears and the soft key menu of @ is

displayed again.
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(a1

(42}

(43}

- Sets whether or not generate a click sound.  {Toggle}

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

RETURN
e Retumns to the soft key menu of2).

L
BUZZER

SYSTEM

<CLICK> key

Sets whether or not to generate a click sound when & 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 tipon occurrence of WARNING etc.
Fach time this key 1s pressed, select or select clear is repeated slternately.

When this key is Sv:lected, warning sound generation is set.

<RETURN> key (BUZZER)
Returns to the soft key menu of @&,
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iy
© EXECUTE | - Execute optical alignment.

CANCEL e Cancel and returns to soft key menu.ofi2).
£y
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.



5.1.17 [ADVANCE] switch

This swifch executes the power meter function and long term function.

When this switch is pressed, the soft key menu of 1 is displayed.

1 < LONG TERM '
@ SWEEP s Moves to the long term measurement . (To(2)
{ L%T&EE%M —= Moves to the long term display screen.  {To(3)

* Moves to the pewer meter function.  {To®)

POWER I
METER

FAY
ADVANCE -
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(1)

2

(3

)

@ LONG TERM

STA STP Starts or stops the long term measurement,  (Toggle)

LT INTVL Sets the measurermnent interval of the long term measurement.
1.0 min T

RPTTIME 11|  Sets the number of repetitions for the long ferm measurement.

i

WL LIMIT 0.4

nm - Sets the threshold of the wavelength drift.

UP LIMIT .. Scts the upper limit of the level.
—10.00 dBm

LOW LIMIT

220,00 dBm - Sets the lowear imit of the level.

ik

{ I
Erz\ogoldl(%ri s Qore the lower Hmit of the SNR.

RETURN

Ja

LONG TERM
SWEEP

ADVANCE |

* Returs to the soft key menu of @.

.

<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 leng term measurement function, see Section 3.5,

<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 3 are displayed.

<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,

<LONG TERM STA §TP> 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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(&)

(@

(8)

9]

(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 9995.9 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 1,800 times {in 1 step) by using the rotary knob, step keys, ot 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 .01 step) by using the rotary knob, step keys, or ten-key
pad.

In the mieasurement 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 nupper 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 8.01 step) by using the rotary knob, step keys, or ten-

kkej/ 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 imit 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 -34.00 dBm (in G.01 step) by using the rotary knob, step keys, or {en-
key pad.

In the ineasuremant result of LONG TERM, if the level of eacl: channel goes below this value, the

measurernent result is displayed m red.

<SNR LIMIT> key

Sets the lower limit of the SNR.

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

The settable range is set to (.00 to 56.00 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 excesds this value, the

measurement result is displayed in red.
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{an

(12)

(13)

(14)

Selects whether to display all channels or a single channel,

ALL CH
{Toggle)

WAVLEN Selects any of the wavelength display, level display, and SNR

VLEVEL SNR " display.  (3-selection toggle)
{ CHSELECT | e Sets a channel during single channel display.
CABSOLUTE  Selects whether to make a display in an absolute value or a
RELATIVE | 777777 relative value for the reference data.  (toggle}
REF DATA o Specifies the data of the cursor position for the reference data.
SET
RIEI\ZI:I”]F)E&{A Sets the preset value as the reference data.
MORE V2 i Displays the soft key menu of @
RETURN -
: " Returns to the soft key menu of (D,
A
LONG TERM
i DISPLAY

ADVANCE

<ALL CH SINGLE CH> key

Selects whether to display this channel concurrently or only an arbitrary single channel.
ALLCE  :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 & relative value for the reference data.
ABSOLUTE : Displaved 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,

{16y <REF DATA INITIAL> key

Sets the preset value as reference data.

&y Y SCALE ~ Automatically sets the vertical axis scale on the graph. -
AUTO
ﬂgﬁgkﬁ - Manually sets the vertical axis scale on the graph, (To )
CURSOR : e Selects the vertical axis or the horizontal axis to which the
CHTIME cursor is moved with the rotary kaob. (Toggle)
MORE 2/2 i Digplays the soft key menu of Q3.
RETURN
* Returns 1o the soft key menu of .
JAY
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 kneb 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
R R am graph.

WL SPAN _ Setsthe Y-axis span on the wavetength display gruph.
***.*rﬂ}n

LVL CTR o Sets the Y-axis center level on the level display graph.

el

LVLSCALE | Setsthe Y-axis scale on the level display graph.
** *dB/D
SNR CTR  Sets the Y-axis center level on the SNR display graph.
**_**dB
SNRSCALE | Setsthe Y-axis scale on the SNR display graph.
** #dB/D
AUTO SET . Sets the same value as that at the <Y SCALE AUTO>
selecting time to scale on ¢ach graph.
RETURN . Display the soft key menu of (D,
A
LONG TERM
DISPLAY
ADVANCE

(20) <WL CTR *##* *¥nm> 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 660.00 to 1750.00 nm (0.01 step). '

(1Y <WL SPAN *** *am> 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 1o 1200.0 nm (0.1 step).

{22y <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.} to 10.0 dB (6.1 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 tevel 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
4.1 10 10.0dB (0.1 step}.
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- Makes repeat measurement in the power meter mode.

SINGLE - Makes single measurement in the power meter mode.
T
STOP - Stops measurement.
A,%EA e St the measuring range in the power meter mode.

Switches the power display value between absolute value and
relative value. (Toggle)

MQ}%%&%N Resets the maximum value and minimum valge.
dBm W . Selects the unit of power measurement value {dBm or W)
{Toggle)
RETURN
' - Retumns to the soft key menu of 1}
A
POWER

METER

R
i ADVANCE

{26y <REPEAT> key
Makes repeat measurement in the power meter mode and displays the resuit 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) <S8TOP>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 s displayed in the interrupt display section.
The set value can be changed in the range of FULL, 6090 to 1000 and 1600 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)

(32)

(33)

<RELATIVE> key

Switches the power display vaiue 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 refative value in the selected status is set at § 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 vatue (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 s specified.
<RETURN> key (POWER METER)

Cioses the window and returns to the soft key menu of (D.
The screen dispiayed 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 disptayed 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 zlso changed
accordingly.  (The function is not executed.)

The WARNING/ERROR message display area is provided at the battom 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 sfopped.
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 1s 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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&)

Set record paper according to the following procedure,

1

3)

4)

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 s that the outside face mav ook upward wlen the end of record
paper is opened outward.

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 emorso.  (Refer to Fig. 5-2.}

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

Close the cover of the top face plate.

Head-up lever

JE
b""ﬁ
) o o .
o ) o OO

Fig. 5-2  Setting Record Paper
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51.21 [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 botiom 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.

Screen status Key display Function
a) When the UNDO UNDO Parameter setting/change and data change/deletion are
function is effective: displayed after completion of execution.  When the

key is pressed, the resuit previously exccuted is
canceled and the status precedent to the execution is

set,
b) When a program is PROGRAM The program in execution is stopped and the soft key
executed: EXIT P03 menu of the panel switch lastly executed is displayed,

“ P03” of the auxiliary key denotes the program
number i execution.

¢} When a user key is KEY DEF The soft key menu displayed by pressing the
registered: DONE [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.

d) When the HELP screen QUIT The HELP message widnow is closed and the screen
is displayed: HELP displaved by pressing the [HELP] switch is displayed
again.
e} When the COPY COPY The copy operation is stopped and the screen displayed
fumction is executed: CANCEL by pressing the {COPY] switch is displayed again.
f) When the GP-IB is in LLOCAL The remote statias 1s reset to the local status.
the remote status:
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5.2 Detailed Description of Measuring Functions
5.2.1 Puise light measuring function

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

1} LPFmode

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 frequiencies can be measured.
When the number of averaging times is n, the measurable lowest repeat frequency is about
5/ nkHz o
The measuring level is the mean ievel of pulse light.  For example, when pulse light is
perfectly square, the measuring leve! is (peak level of pulse light) » (duty of pulse tht).
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.

Functien:
The peak level of pulse light is measured.
Pulse light with a repeat frequency of (.1 Hz or more {cycle 10 sec or less) can be measured.
The measurable minimum pulse width is 30 us. However, when the pulse width s less than
106 us, the measuring level becomes inaceurate.
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 inputiing a control signal synchronized with measured light to the SMPL TRG IN terminal
or SMPL ENBL IN terminal from an exfemal circuit, measurement can be made with desired

timing,

5-156



The SMPL TRG IN terminal (Measurement trigger input terminat) 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 & TTL-level nagative-
logic iput terminal.  Only for the period in which a LOW leve] 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 kiz.

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

[fa 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 terminat 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 property

For pulse light with a repeat {requency 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 opticnal 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 fimction 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 measirable 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
1004 1 kHz

2) ~ When the measuring sensitivity 1s set to SENS:HIGH] o 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 frigger IN
terminal) is a TTL-level negative-logic input ferminal and starts @ sweep by a
trigger signal.  When a irigger signal is received, the terminal functions in the
same way as pressing [SWEEP] <SINGLE>. This ferminal, which is independent
of the pulse light measuring function, can function in any mode.

5.2.2 Power meter function

i Outline :

In this equipment, the following measurement is made m the power meter mode.

In the power meter mode, a sweep is internally performed in the wavelength range set by the <ARBA> key
at a resolution of 2 nm for spectrum measurement.  For a measured spectrum, power measurement 1s
made and the result is displayed in the window.
At this time, the spectrum internafly 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 unif, "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 {6006 to 1730 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 arc output in real
time upon execution of a sweep. (0 to 5V, load impedance 1 k§2 or more)
To the SMPL TRG OUT terminal, frigger 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 s}

]

Remarks
¢ The output signal of the ANALOG OUT terminal cannot undergo wavelength sensitivity compensation

anlike the waveforms displayed on the screen.

e 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 cutput signals of the ANALOG OUT terminal and SMPL TRG OUT
terminal do not corvespond to screen displays.

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

aumber 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 absolate power in a single resolution,

If the resolution is set to {.1 nm, for example, the power in 0.1 nm is displayed,

If a gas iaser or a semiconductor laser is used, iis optical spectrum is narrower than the resolution of this
Analyzer and, therefore, the entire power can be dispiayed 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.

Whiie the natural sun light, ﬂﬁorescent 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 reselution is shightly 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 probiems, the Analyzer can switch the level axis display from the absolute power of a single
resolution (dBm, mW, pW, aW or pW) to the power density (dBm/nm, mW/nm, uW/mm, nW/nm, or pW/inm) by
the <dBm dBm/mm> key.

During power dengity 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

measutrement.

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 resulis 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. Qutline
The NF function measures NF {noise figure) of the optical fiber amplitier.
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 calcuiated and the results are dispiaved in the data area.
ASE {amplified spontancous emission) level
Gain
NF
For ASE calculation, the data of the trace B is used. At this time, the optical spectrom of signal light
must be masked.
The mask range can be set freely. _
As the measuring resolution at ASE level measurement, required for NF caicula_téon, the half~width level of
optical spectrum before amplification is measured and the result is applied.
The mask range and measuring reselution are displayed together.
Level offset can be applied to both optical spectrum before amplification and after amplification. - This
operation males up possible loss due to isolator or photo coupler being installed on optical fiber amplifier.

2. Operations

1) Setthe 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.

2y Setthetrace 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 ... Level offset of input spectrum
¢ <OFST{(OUT)> key.........o....... Level offset of ouiput spectrum
o  <PLUNMSK>KeY ccooviiirn Mask range at ASE calculation
{Right side of signal light's peak wavelength)
v <MINUS MSK> Ke¥..cneerernnee Mask range at ASE caleulation

{Left side of signal light's peak wavelength}
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o  <CVFTTYPE>Key. i, Approximation expression of ASE curve

GAUSSIAN + Normal distribution curve
LORENZIAN : Lorenz curve
IRD POLY : Cubic expression
4TH POLY : Biguadratic expression
STH POLY . Pentagonal expression

o <CVFTTHR>key. ..o Threshold when ASE curve is approximated

Caleulation method

1} ASElevel 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 <CVEFT TYPE> key.
Next, find the peak wavelength of the trace B and specify the peak wavelength level of the
approximation curve as ASE leve]l PASE.

ASE LEVEL

V4¢¢¢;4; -+ ﬁ§§§*ﬁ§& CVFT THR
prddi \

MINUS MSK PLUS 5K

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 Hne marker is set by [MARKER]} <LINE MARKER [> and <LINE MARKER
2> and put [MARKER] <SEARCH L1-L2> into the select status, only the range enclosed by the Jine

markers is approximated.

2y gainG
G =(PB - PASE)/PA

PA :  Peak level of signal light
PB : Peallevel of the light ampiified by optical fiber AMP

3) NF
PASE 1
AvGhv G
Av :  Measuring bandwidth
Value obtained by finding the half-amplitude value of trace A waveform and then
performing frequency conversion.
h : Plank's constant

Center greguency
Value abtained by finding the peak wavelength of trace B waveform and then performing

frequency conversion

gptical Spectrum Analyzer 1998 Jul 20 13:18 JSPEC WD
ERUELDPE

<EDFA 1> CUFT TYPE:GAJSSIAN  GAIN: 31,78B
MEASLRED RESOLN:  B.866mm QS LULLRES): —21.98dBm|&aF(¥  ~DSP
MESK : +1,80nn < -1.B@np NOISE FIGURE :  6.894B |cie[x PSP

18, 88D RES: B.inm  SENSIMIGH 2 UG 1 SMPL:AUTG
184 : : H 3 : : :

ioNaLYEISE.

{EDFA-F <spcwa i)
L pereETER
()

0
@mvms i
il MR

LEAR
S TCH
IBLSPLAY

~184]
dBm

_Sﬁ dannenn

.
ERALTETS
764
1645 62nm 1548, 12mm 8.580mD  1950.62m E

NF Measurement Waveform
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5.3.2 Curve fit function

L. Qutline
For al} 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 guadratic 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, carve fit processing is impossible.  In this case, the original spectrum

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

) 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.

Jetical Specirum fnalyeer 1698 Jst 20 13:36 MNORMALIZ
7 g-Tn: ARITE  pSp K€
vas BIFK OFT /BiE oy
lv23° R feheN
19. 643D RES:Z.@inm  SENSHIGR 1 &G 1 SIPL:AUTO -
83 : : : ; : 1 i ©[URUE FIT
______________ REET PrC 16dB

miﬁl?ﬁeﬁ"... . ............

-387

RETLRN |
A

S

L‘J"J % TRACE.

o oamD | 156280 :]

Curve Fit Display Waveform

DT 8 S O o

m?&?'j

1542, Bldrun
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5.3.3 WDM analysis function

(D

2)

Analysis [tems

The following values are obtained from measured WDM wavelength:

+ Center wavelength of each channel

» Level of each channel

» Noise level of each chaane! peak

"

Ad
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,I=1,2, ..

n

Anatysis Example and Display ltems

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

EDFR-CUT 2008 fpr 13 18:47 fEPEC WD

Toa: 1547.450nm  -2.4saBe | g:ﬁé?TE”. ~BLE =HUELOER

Vo83 1523 toanm  3.scapm S RS JAELETST
10,0460 RES: Dorm  SENGHIGH 1 A6 1 QL 1og el

188 :

-12
B

PV WSS SO BN § N3 U U S OO O SO S

51 : : : : :
1543, 28nm 1553, 2@nm 2.88m-D 1563, 20rm

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

EBFEA-OUT 2OP9 fpr 13 10:48
A ENALYSTSS REF CH:HIGHEST REF TBL:1TU-T NOISE POL: @.4orm | BPACING
TH:20.08dB MAX MU 20 MODE DIFF: 3,00dB | sy
NO. JWAUELERGTH]  LEUEL  |UFFSET WLIOFST LULINDISEG/BWY] SR HTRHEST
Lrm} [dEm] (riml [dRl ey L8] : -
@1 | 1547.477 -2, 45 -3, 683 ~-1.23% -23.96 21.51 REF CHNEL
vz | 1549, 600 ~2.29 -8.269  -p.98| -23.57 21,47 <N@. 1
P3| 1550.698 -1.92 -6.484] -B.T1]  -2%.30 21,38
@4 | 1882.284 -1.78 -4,8767  -B.48| -28.97 21,37+ DISPLRY 1
g5 | 1553.983 -1,49 ~3.2570 -B.28| 2285 21.45 | ABSOLUTE
95 | 185,529 -1.38 ~1.e3l) -B16l 22,81 21,43
2T | 1857.145 | -1.22 | (REP) (REF) ~22.71 21,49 géﬁw [
2% | 1558.786 | -1.57 1.607)  -8.15] -£2.83 21,45 ING
REE DITA
SETTING
ForE 14
RETURN
Fs
PARAMETER
aNaLYSIS

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

<Bxplanation of Display Htems>

+ No. : WDM channel number

« Wavelength (*1} : Center wavelength of each channel

+ Level : Level of each channei

» 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 channe]

*] : 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,

EDFR-0UT o000 Apr 13 102:48 Bl
QDM FNRLYS1GY | REF CHEHIGHEST REF TBL:ITLFT NOISE POI: B.4Bmm | SERCING
Teli 20, BAdE Mok M 28 MODE DIFF: 3.8848 T

NOLWAVELENGTH|  LEVEL  (OFFSET WLIOFST LULINGISE (/B SR

[nml [dBmd frml [dE] [dBml tdR]

21 -@.161 -27.55 -4.883 -1.23 ~26.84 ~1.51

B2{ -2.176 | -27.80 -e.pe|  -9.98|  -25.33 .47

a3 -3.178 -PR. 08 -6, 454 -@.71 26, T8 -1.38
B4 -3.181 | -28.82 -4.878|  -D.49°  -26.93 ~1,37 | BIsPLAY
ps | -@.172 | -28.51 -3.857|  -B.es]  -27.06 ~1.45 | RELATIVE

as -3.188 -P8.62 -1.831 -3.16 ~27.189 -1,43
B7| -p.188 | -ga.v8 | GER) (REF3 -27.28 ~.49 | [DISPLAY
Bs| -B.189 | -28.63 1.687)  -B.15; -27.17 ~1.45 | [BETIING /
FEF DATA
SETTING

£
%RETURN
i

'S
PERAMETER)

AMNALYSIS

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

<Explanation of Display Hems>

- No. _ : WDM channel number

. Wave{ength (*1) : Center wavelength of each channal (Relative value for reference data)

» Level : Leve] of each channel (Relative value for reference data)

» Offset WL (*2) . Offset wavelength for any one mode (1o be set with the <REF CHNEL> key)
o 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 chamnel

*] : Fregquency 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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3  When <DISPLAY ABS & REL> is set,

EDFA-0UT £0ER Ppr 13 18:48 TS
ST ANBLYSIS>  REF CHRHIGHEST REE TBL:ITU-T MOISE POT: ©.40mm
TH:20. GBdE MR NUM: 22 MODE DIFF: 3,098
NO.| OBS WL REL WL | ABS LU | REL LU 8BS SR | REL SR
Lrend Erend fdBm | [dE [d8] [dB]
81 | 1547. 477 g, 161 sl -27.55 21.51 1.5t
@2 | 1549.830 -0.178 -2.20] -27.%0 o147 -1.47
B3 | 1550.896 -B.179 -2 -Pe.pm 21.38 ~1.38
B4 | 1552.284 -0 161 -1.780 -28.30 21,37 -1,37 | [DISPLAY
B5 | 1553 03 -B.172 -1.490 8,51 21,45 -1.45 | [ESEREL
B5 | 1555.529 -0, 156 -1.380 -28.62 21,43 143 | e
A7 | 1557.145 -0.186 -1.z2 -2B.78 21.49 -1y 1 R
Be | 1558. 766 -2.189 -1.37) -28.83 24, 46 ~1.46 MG /]
REF DATh
SETTING /]
MORE 1.4
RETURN
Z
-
PARAMETER
ONALYS LS

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

<Explanation of Display Items>

« No. : WDM channel number

» ABSWL {*1) . Center wavelength of each channel

« 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)

= ABSSNR : 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.
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@ When <DISPLAY DRIFT> is set,

EDFa-0UT 2008 Apr 13 19:48
N AHALYS15y  REF CH:HIGHEST REF TBL:1T0-T NOTSE PDI: @.4Bmm | =oAcing
TH:20, 208 MK MUY 28 MODE DIFF: 3.00d8

i

MO [ REL WLlrmd | Me<irml |Me-MIN [REL LULAB] [MAX[dB] [MewriIN | (igereess
GBS WLinm] | MINGnl | Damd |68S LUTdRm] [MINIAB] | [dB) :
21 ~2. 161 -@.i61!  2.088| -27.5 —27.55 .08
1847, 477 -f. 161 -2, 45 -27.,55 NG, 1
92 @1 | -D.176!  g.pee| -ev.88 | -27.89 | mLoR
1546.000 | -2.176 lem | -o7.4@
23 -8.179 -2.179]  D.oge| -23.08 -28.28 g.0@ | BRIET
1663.806 | -@.175 -1.82 | -08.08 T
g4 -2.181 -p.161F  0.000] -28.39 | -28.38 | B.00
1652 284 | -0.161 -1.78 | -25.30
i 21721 -B.172{ ©.990| -28.51 -28.51 B0 |
1653.903 |  -0.172 ke | -es.B1 5§§§T?§EQ}
26 Zp.186 | -p.186| wo.pem| —see2 | -fele2 | e.0@
1656526 | -B.186 —1.38 | -g8.60 R
o7 Zpotge | -g.188]  pooee| -2e7e | -zevs | o.E@ -
557,145 | ~.186 1.0z | -e8.78
bt -@&. 189 -B.189 9.620) -28.63 ~-28,83 .88 ETLRN
1668786 | -@.189 1,37 | -fEle /
F-S
CARAVETER

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 channe! {(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 channe! {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-displaved when the marker is in the frequency display mode.
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(3}

(4}

%)

Channel Distinguishing Method

When CH DETECT is AUTO,

()’ Obtain all the maximum points and the minimum points of a waveform.

@Y 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 channe!f 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 calied the channel center wavelength Al
The maximun number of chammels obtained shall be ap to MAX No.

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

When CH DETECT is PRESET,

(I} 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
imtermediate 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 feft than the obtained chaunel peak is called the channel center wavelength Ad.

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

Noise Calculating Method

When NOISE POINT is FIX,

D Obiain the levels BLi and ERi of each channe! at the poiats the NOISE POINT (nm) away to the left
and to the right.

ELi+ ERi

) Assuming that the equation, LNi = 2 ~ can be formed, obtain the noise level LNL

When NOISE POINT is CENTER,
D  Obiain the noise level LNi of each chammel peak.
« Obtain the fevel Fi at the intermediate point of each channel,
+ (btain the average value of the left Ei and the right Ei for each channel. (Linear interpelation)
+ Also, convert this value into the power dengity per 1 nim with the resolution stored in this equipment
and make it LNi.

Level Calculating Method

Obtain the level Li of each channel from the following eguation:
Li= Mode Pesk Level - Noise level of the channe] LNi
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()

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
nrespective of the active trace status:

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

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

Setting of <OFFSET/SPACING=> Key
When QFFSET 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 *****%*%> koy is set so as to select "RELATIVE," "ABS & REL" or "DRIFT,” the
wavelength, the level and SNR are calculated as the relative vatues for the reference table set with the
<DISPLAY SETTING> key.

{I)  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 equip'ment are
referred to for the wavelength.  These values in the ITU-T TABLE can be edited with the
<PRESET WL TABLE> key.

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

+ 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. Outlige
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:
¢+ Center wavelength (WAVELENGTH)
+ Signal light level (INPUT LEV)
« Output light level (OUTPUT LEV)
+ ASE (Spontaneously emitted light) level (ASE LEV)
+ Measuring resolution (RESOLN)
+ Gain (GAIN)
« Noise Figure (NF)

{Measurement Example)

EDFS IN-OUT SREC WD
v =T : ENUELOPE
VOBY : 4547 . 468mm  ~19.37dBm P
: .ega; -3, : B:WRITE  -DSP
756511350 650nm -1 57amm SFIR | /BlK (BLISIST
18.2dB-D RES: @.2om  SENS:HIGH | AUG: 1 oMLy 1861
; ; : : : H : ANaLYS I3

51 ;

f<2]

el

(48]

=

L)
I
%i

T
)
f
o 4
]
11}
o]

%
4
=
H
-
Lo

IE
25
i
s
(s}

i)

o

CLEAR

-74

1543, 20rm ' 1853, 20nm 2.83rm D 1563, Zhrm

B B

T g ek
[¢5] I L %
a - prn

Example of WDM Waveferms before and after being amplified with Optical Fiber Amplifier
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EDFa IN-OUT 2009 Apr 13 10:53

i N> FEE: % 0. 40rm OFST(ING :  B.0@d5 OFST(QUT): 9.08de; ‘Bl
CH:AUTO X MUS 28 THRESH:  20.00dB MODE DIFF:  3.0868 /Fmvars
NG, THeUE L ENGTH| TRNEUT LEU|OUTPUT  |ASE LEU|RESOLNIGAIN  |F
Lrm) [eBnl |LEU tdBmd | [oBmll [omdi  [dB)]  fdE)
P11 1BaT.264 | ~19.94 |  —2.44 | -33.28) ©.145] 17.43] 5.59| /f _
g2 | 15a0.@78 | -19.98 | -2.19 | -z2.@t] e.ise] 17.72|  E.es| SN
B3 | 1550 679 | -10.94 | -1.92 | -32.65| @.148| i6.88| &.E2 -
pa| 1850.288 | ~19.98 | -1.70 | -32.45| B.148| 18,28 5.83
P5 | 1553885 | 19,92 | -1.48 | -32.84, B.152! 18.43] 5.43
261 1555610 | -19.96 | —1.87 | -32.23 @.1B5] 18.88] B.31 -
B7 | 1557.126 | -19.87 ~1.2p | -82.15, D.143] 18.65| ©.88] FPRAETER
oe | 1Es8.747 | -19.ee | -1.37 | -32.28\ @.154] 18.38| Gom| (WDILNE)
TN
AMALYS IS
cieer |
DISPLAY
Fs
NALYSTS

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
caleulation uses the half bandwidith of the optical spectrum after amplification as the value measured for
each channel.

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

amplifier.

Operation

() 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 (ampiified 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 (AL ASE)
+ <OFST (INy> Key -~ Input spectram level offset
« <QFST (QUT)> Key = Output spectrum level offset
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Calculating Method
The WDM-NF analysis takes the following processes:

@D
&

@

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

Oblain 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,
Obain the levels at the two points AitAX ASE, which are the ASE level measuring pesition {AA

ASE} away from the center wavelength A1 of each channel, from the waveform data of Trace B, and

make the intermediate point of the level the ASE level (PASEI).

ASE LEVEL

ASE Level Obtaining Method in WDM-NF Analysis

& Caleulate the gain Gi and the NF.va]uc of each channel from the following equation:

NFE= "0 Givh e vi

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

PASEi !
TG

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

I. 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)

A 1998 Jul 21 28:22  [SFEC WD
CFILTER (PEAK) ANALYSIS> RIPPLE WD :  5.414dB ) ENUELOPE
EA WL 4553 .Gd6nm SPEC WD B.7SThm | plc ELK
RS TALKT 16 Shaicls  1lo.32aB(R) [OTR: . 4@amm3 CiFX SBLE @22%58[31
18, 8dB-D RES: 1.0nm  SENS:NORM HLD AUG: 1 SHPL: 58t e
281 ! ! : ! : : : : : {/QNQLYSES

o
s}
&
&=
=
=g
I
b}

31
dBm PARAMETER
(FiL-PO /]
: ; ; . P E0TO

s 20 o e a1 B

~363 [SPLAY
ANALYSIS

-S43 ; : ; ; i ; : |

1548, 15 1550, 85nm 3. 58nm D 1593, 15nm

i
=g

Example of FIL-PEAK Analysis
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Algorithm
(a) FIL-PEAK
The following explaing the analysis items and parameter contents:
Peak level (PEAK LVL} ~rreemmmmm- 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 valee (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 ACH
SPACE [nm] away from the wavelength standard.  Make the difference between the

HOO S

both level values the cross talk.

b, With ITU-T Algorithm,
Make the ITU-T grid wavelength nearest fo the peak wavelength the reference
wavelength, and make the difference between the bottorn fevel in the range of the
reference wavelength TASEARCH AREA[nm] and the peak fevel in the range
+ASEARCH AREA[nm] at the position the reference wavelength ZACH SPACE{am]
away the cross falk.

@  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
"MODE | CH | SEARCH
ITEM SW ALGO ;gz K M}?I[T’§ DIFF | SPACE |AREA [nm]

[dB] inm]
PEAK LVL ON/OFF — - - _ —
PEAK WL ON/OFF e — - - —_ — —_
MEAN WL ON/OFF | THRESH/RMS *E A HH Rk OFF Hok K e —
SPEC WD ON/OFF | THRESH/RMS B ) Rk ok OFF Hk —_— —

CRS TALK ON/OFF [ THRESH/PK o — e — doA® xE ek ek
LVLATU-T
RIPPLE WD ON/OFF THRESH wE R — —_ R — —_
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(DVEAR. LVL- (OPEAR WL
X

------------ R KB
@icRops ' T
TRLK
L, : . . B
i : OMEAN WL :
» X csfnm? ’t“ 4 csinm] ;
Analysis Items at the time of FIL PEAK
(by FIL-BOTTOM

The following explains the analysis items and parameter contents:
(0 Bottom level (BTM LVL) ~---mmmmemeev Level value at the waveform bottom position
@  Bottom wavelength (BTM WL} ------ Wavelength value at the waveform bottom position
@ Center wavelength (MEAN WLY----- Center wavelength value at threshold value TH
@  Notch width NOTCH WD) -amemmmmemv 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 ZASEARCH AREA[nm] and the bottom level in the range FASEARCH
AREAInm] 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 FiI. BOTTOM

FILTER (BOTTOM) ANALYSIS

™ MODE CH SEARCH
ITEM SW ALGO DIFF | SPACE |[AREA [nm]
[dB]

[dB] [m]

BTM LVL ON/OFF - — — i B

BTM WL ON/OFF —_ — — _ e

MEAN WL ON/OFF | PEAK/BOTTOM | *¥ ** *EEE — e

NOTCH WD | ON/OFF | PEAK/BOTTOM | *# ** ok RE — —

CRS TALK ON/OFF  PEAK/BOTTOM/| **** — e RE RE
BTM LV/ITU-T

; A csinm] ; A esinml

BICROS
: THK

(3]

(EICROS
TA

(DEOTTOM LVL  @BOTTOM WL

Analysis ftems 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 [ANALY SIS} switch.
The following explains the three spectrum width calculation methods and the notch width measurement algorithm.

5.4.1 Envelope method

Iy Make s mode search to obtain mode peaks.
After the mode is judged by the peak/bottom difference {set by [PEAK SEARCH] <MODE DIFF>), the
values exceading the limit value TH2 (set by <ENV TH2> are found.

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

(a)  For one mode peak or less The wavelengths where the spectrum and
threshold value THI (set by <ENV THI>
intersect are specified as A, and 2, and

Threihold value Ao~ A is regarded as spectrum width A

Ay Ay
{b)  For two mode peaks

The difference (h; ~ Ay} between wavelength
Ao and peak wavelength A; where the straight

\ Thre%hold value

line (envelope) connecting individual peaks

intersects with the threshold value THI1 is
regarded as spectrura width AA.

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

!
) Threshold value

IWAVARAY.

(Y Connect individuat mode peaks by strai.ghi: line (envelope).

(i1} When the wavelengths where the envelope intersects with the threshold value THY are
specified as A; and &, and A, ~ A is regarded as spectrum width AR

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

4) Ao displayed in the data area represent the center of the spectrum width (AR).

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 2 mode search to find mede peaks. The modes exceeding the peak/bottom difference (set by
<MODE DIFF> of [PEAK SEARCHY) 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 vatue  <THRESH TH>) intersect are specified

* as &, and A, and h,— A, 1s regarded as
spectrum width AA .

" {b) For two or more mode peaks

Threshold Value

L.

\ A . ;é l-/fr

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

(i) When the <MODE FIT> key is ON (display in reverse video), A;— X is the spectrum width.
When the <MODE FIT> key is OFF {(display in non-reverse video), find the wavelengths 2;'
and A2 being outside A; and A2 where the spectrum and threshold value intersect.
Accordingly, Ay — A s the spectrum width.

3} Muitiply the obtained spectrum width A by the magnification K (set by <THRESH K>.
4} Ac displayed in the data area represents the center of the spectrum width (AA ),

. 5)  The mode peak count between Al and A2 is shown in the MODE data area.
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5.4.3 RMS (effective value) method

Peak level value

Limit value

N Jln

Al -

2)

3)

4)

5)

Take out the data points exceeding the limit value TH (set by <RMS TH>, as shown in the sbove figure,
within the digplayed 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 A and the level at the point is Pi, the mean wavelength Ac can be
found by the following expression.

IPLAI
P

he =
By using the mean wavelength hc obtained in 3), find the spectram width AL by the following expression.

Ah=K x / zpi-(h_—lcf
ZPi

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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544

Notch width measurement methods

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

caleulated from the waveform peak level or the bottom levei.

{a)  Atthe time of NOTCH-PEAK

@
@

Find the minimum point Amnin of the level.

Find the point A0 where the level becomes the maximum on the left side from Amin and find the
point A1 where the level becomes the maximum on the right side from Amin.

Compare the both levels at A0 and Al 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 AQ and Amin LA,

. Make the wavelength on the most right side where the spectrum crosses with the level {Log value) of

Lp-TH between Amin and X1 AB.
The center wavelength can be obtained from the following equation:

WA+ AB

Ac = 3

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

Ah=AB - AA

— T
N R T

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

(i} Find the minimum point Amin of the level.
Make the level at he Amin pomt Lb.

@ Make the wavelength on the most right side where the spectrum crosses with the level (Log value) of
Eb-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
L£b-TH on the right side from Amin AB.

@) The center wavelength can be obizined from the following equation:

A+ AB

e = 2

4}  The notch width AX can be obtained from the following equation:

Ad=AB - LA

Measurement of Notch Width (BOTTOM)

5-184



5.5 LONG TERM Measurement

This section describes the LONG TERM measurement.

5.51 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 channe! peak) of the WDM analysis.

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

The analysis resulis are displayed on the LONG TERM menu in DISPLAY mode. The display is aiso 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

1s selected.

{1y Setting the number of WDM channels
Open the <PARAMETER> key of the [ANALYSI8] switch and match the mumber of channels of the
system that measures "<MAX NUM>,

(2)  Setting the wavelength of each chanuel
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 i particular.

The wavelength of each channel depends on the specification of a measuring system,

{3y Setting <CH DETECT>
Open the <PARAMETER> key of the [ANALYSIS] 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 "CH1, 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 nim,
assume that 1,551.70 nm is used for the chammet 1, 1,552.50 nm is for the chamel 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.

5-185



. When "PRESET" is selected;
Each channel mainly detects the wavelength selecied in (2).
Accordingly, when the wavelength is shifted and approaches to the preset wavelength of the adJaccnt

channel, it is recognized as the adjacent channel.

Exampie}
Wher measuring the light with four wavelengths 1,551.70, 1,552.50, 1,552.3, and 1,354.1 nm,
assume that 1,551.70 nm is used for the channel 1, 1,552.50 nm is for the channei 2, 1,553.3
nm for the channel 3, and 1,554, 1 am is used for the channef 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 -G.3

Y.

If the wavelengths of all channef wavelengths are greatly varied considering each characteristic of "AUTO" and
SPRESET", select "AUTO™. If the power of each channel is greatly changed, select "PRESET™.

4) Setting [ADVANCE] <LONG TERM 5W EEP> <WL LIMIT>
When the wavelength shift of each channe] exceeds this value, the waveiength is displayed in red on the

digplay 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 soreen.

(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 arc 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 <L.T INTVL> key that is the soft key when the [JADVANCE] <LONG TERM SWELEP> key is

pressed displays the input screen of the measurement interval,

LTINTVL

1.0 min

Then turn the rotary knob {or input using the ten-key pad) to sef values.

{2} Setting the number of measurement times
Setting the <RP'T TIME> key that is the soft key when the [ADVANCE] <LONG TERM SWEEP> key is

pressed displays the input screen of the aumber 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

SWEFP> 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 resuits

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 dispiays the measurement result.

EDFR-CUT 1998 Jul 28 14:28

LEVEL _ [BINGLE CH
' : i : ; ; ‘ ; WAUELEN

SR

CH $ELECT

1

EEF DATR
£T

2.8 5. Emin .0 F{E—ﬁm
START:NOU, 10,1967 10: 18: 78 INITIAL
TiE pel .8 Y ) Y BN M 1 orr
T T Boe] Bl B.2e| B.oti B3| -B.19] B.19 -B.05] h
el TlE4] B5a] —B6l| 055 0CEl ATA| -0.58] .50
5 0.5] 074 _-0.78] 0.8, —B.04| -B.57| -B.7t. B.73
S Tl BT | eei o84 B.e| 0.0 087
ET TR E ThoR Co.b6| Ch.p8l o.gol -G enl .08 oA &
6 (o TEA
7 iSpLaY
& DLAHCE
FERAPETER: -
INTERUAL:1.8min  REPEAT TIMES: 31 WAUELEN TH:+r-0.20m
SNR TH:1D.00dE  LEUEL UP:@.00dEn  LEVEL LOW:-3.P@dEm

Fig. 5-3 Results of LONG TERM Measurement

(1} Setting the reference value
The digptay of LONG TERM measurement can select twe display metheds 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> kkey 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 simultanecusly displays all channels and SINGLE CHANNEL display that displays only
arbitrary channeis.

This section describes the ALL CHANNEL display.

IO Rotary knob cperation
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 t0 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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@y Wavelength display
Selecting the WAVELEN of the <WAVELEN LEVEL SNR> key that is the soft key when the
TADVANCE] <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 JADVANCE} <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 s moved.
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Fig. 5-5 WAVELEN Disptay RELATIVE
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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.
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Fig. 5-6 LEVEL Display ABSOLUTE

EDFa-OUT 1998 Jul 20 14:88

LEVEL
16. 0
.08
.90
dBmL
-2.88)
6.0
~saeal_ : s | s ! :
2.8 1%.8min 208 E%E:?%Tf}
START: NOU . 18, 1907 _18: 15: 06 INITIEL
TiE .o 1.8 2.8 3.9 4.8 5.8 5.0 .81 [CURSOR
11 B.a0) —B.03] 0001 -B.051 ~0.23] ~B.19] ~B.191 -B.23] [
Z | .54 -8.59] -8.61] -A.E5| -p.E5: ~@.56] —@.60] -P.56
276 BG4l 8,70 -B.68] —Q.e4r @ a7l @71l .13
i gs| -mge| —mvat @83 B8l .81 @821 -@.87 /
5 Ca.Bp | -5.00| -2.981 ~3.00] -2.09) -5 08l -2.90] -3.¢8 -
8 LONG TERN
T DIgoLaY
s
PARFETER:
INTERURL: 1.@min  REPEAT TIMES:31 - WAUELEN TH:+ -, 28rm
SR TH:19.0043  LEVEL UP:D.P3dBm  LFUEL LOW:-3.3dEm

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 veriical axis to the SNR.

In this case, if the SABSOLUTE RELATIVE> key that is the soft key when the [ADVANCE] <LONG
TERM DISPLAY> key is pressed is set to0 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.

EDFG-OUT 1998 Jul 29 14:00 )
SNR SINGLE €4
35 H H L H H N QJ\ELEN
75, | FUEL
5, oH szLEg

I, s
RELOT{VE
=y
b REF DATA
-15. SET
TERT: R0 0, 1997 102 18: 08 INITIAL
TIE B 1.0] &B al a8 ©@] &bl 78 Fiem
i 3.57T1 12.65] 12.54] 13.63] 12,66 15.66] 12.6% 13.65] foH
21 15190 13.14] 13,13 15.19] 15.19] 12.15] 12.16] 1218 ;
51 13,08 13.86| 15.06] 15.95] 13,13 13.68| 13.017 12,99 RETURN
4 | 15,260 18.25] 12.28] 12.15] 13,150 13.20] 15.18] 13.¢0 |
E T 11,410 11.41] 11.40] 11.39] 11.49] t1.48] 11.48] 11,38 -~
& [ONG TER
g rDISPLE
HDUANCE
PRRATETER:

INTERUAL 1. Bmin REPEAT TIMES: 31 WAUELEN TH: -8, 2Bnm
SRR TH: 10, PR LEUEL UP:6.08dBm  LEUER LOW:-3.08dBm

1.

Fig. 5-8 SNR Display ABSOLUTE
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Fig. 5-9 SNR Display RELATIVE
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5.5.7 SINGLE CHANNEL display

This section describes the SINGLE CHANNEL display.

O 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.
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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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Fig. 5-10  Channel Selection Screen
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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 abselute valie. When it is set to RELATIVE, the wavelength becoimes the

relative value display based on the channel to which the cursor is moved.
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5.6 Synchronous measurement function with the wavelength
tunable laser source

5.6.1 OQutline

This equipment carries the synchronized sweeping function to work with the AQ4320 Series wavelength tunable
taser 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-1B2" of this equipment and the connector "GP-IB" of the AQ4320 using the
GP-IB cable.

(2)  Comnect 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] swilch, 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 nterlocking 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

h

{2}

{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
spectrzm 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 speetra 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 sourze, setting a wider resolution will not influence the

actual measurement resoiution.

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.

Symchronized sweeping is not workable under the pulse light measurement mode, while "AUTO"
measurement is being performed and white "LONG TERM" measurement is being made.
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57 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 13-pin connector

Table 5-2  Video Output Pin Connections (VGA compatible)

Pin No. Signal name Remarks
1 RED Video signal (red}
2 GREEN Videe signal (green)
3 BLUE Video signal (biue)
4 N.C Unused
3 GND Grouad
6 GND Grouad
7 GND Ground
3 GND Ground
9 N.C Unused
i0 GND Ground
il GND Ground
12 N.C Unused
13 HSYNC Horizontal synchronizing signal
14 VSYNC Vertical synchronizing signal
15 N.C Unused
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5.8 Nonvolatile Data Initialize Function

This equipment stores wave data, measuring coaditions, 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.

Resides, 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 mitialized.

Also, Table 5-5 shows the type of nonvolatile data and the initial value of each data.
(1) Tumn on the power supply pressing the [CENTER] switch.

(2y  The BOOT function (data initialize, software update) is started and the following menu is displayed.

PARAM &
DATA CLR
PARAM
CLEAR
SOFT
UPDATE
Seokokaodok ok o sk R
SPECIAL MENU TEST MODE
1. PARAMETER & DATA MEMORY CLEAR
2, PARAMETER CLEAR
3. SCFTWARE 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 nonvelatile 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]
swisch 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 8 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 ateract attention '
concurrently with a message display.

Table 5-6 shows warning numbers, short messages and causes of oceurrence.
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Table 5.3 Initial Value of Nonvolatile Data (1/8)

Item Function Iniiial 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> 171310 THz
<STOP WL> 175000 nm
<§TOP THz> 399,723 THz
<AUTO CENTER> OFF
[SPAN] <SPAN> 1060.0 nm
<8PAN THz> 22841 THz
<START WL> 750.00 nm
<START THz> 171.310 THz
<STOP WL> 1750.00 nm
<STOP THz> 395,723 THz
<0 nm SWEEP TIME> 0s
<HORZN SCL nm THz> am
[LEVEL} <REF LEVEL> - 10 dBm
<LOG SCALE> ON, 5.0 dB/D
<LIN SCALE> OFF
<BASE LVL> O0mV
<AUTO REF LEVEL> OFF
<dBm dBm/mre Dbm
<dBm dBm/THz>
<SUB LOG> ON, 5.0dB/D
<SUB LIN> OFF, 0.125/F
<SUB SCALE> OFF, 5.0 dB/km
<SUB SCALE> OFF, 10.0%/D
<QOFST LVL> 0.06dB
<OFST LVL> 0.6 dB/km
<SCALE MIN> 0
<SCALE MIN> 0%
<LENGTH=> 1.000 km
<AUTO SUB SCALE> OFF
[SETUP] <RESQOLN> 2.0 nm
<8ENS> NORM RANG HOLD
<AVERAGE TIME> 1
<SAMPLING AUTO> ON
<SAMPLING PT> 1401
<CW LIGHT MEASURE> ON
<PL.S LIGHT MEASURE> OFF
<LPF MODE> QFF
<PEAK HOLD> ON, 10 ms
<EXT TRG MODE> OFF
<RESQLN CORRECT> OFF
<TLS SYNC SWEEP> OFF
<MEAS WL AIR VAC> VAL
[MARKER] <SET MARKER 1, 2> None
<SET MKR>
<LINE MARKER > None
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Table 5-3

Initial Value of Nonvolatile Data {2/8)

ftem Function Initial state
IMARKER] <LINE MARKER 2> None
<LINE MARKER 3> None
<LINE MARKER 4> None
<SEARCH L1-L2> OFF
<MULTL.MKR DISPLAY> ON
<QOFFSET 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 THi> 3.0dB
<ENV TH2> 13.0dB
<ENV K> 1.00
<SPEC WD THRESH> OFF
<THRESH TH~> 3.04B
<THRESH K> 1.00
<MODE FIT> OFF
<8PEC WD RMS> OFF
<RMS TH> 20.0 4B
<RMSK> 2.00
<SPEC WD PEAK RMS> OFF
<PK RMS TH> 20.0dB
<PK RMS K> 2.00
<NOTCH=> OFF
<NOTCH TH> 3.004dB
<PEAK / BOTTOM> PEAK
<ANALYSIS1 PMD> OFF
<ANALYSIS1 SMSR> OFF
<SMSR MODIE> i
<SMSR MASK> #+0.00 nm
<ANALYSIS1 POWER> OFF
<PWR OFST> 0.00 bb
<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" = 20.00dB -
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Table 5-3

Initial Value of Nonvolatile Data (3/8)

item

Function

Inigial state

[ANALYSIS]

<ANALYSIS! DFB-LD>
- X dB WIDTH

SMSR

<ANALYSIS] LED>
SPEC WIDTH

MEAN WL

TOTAL POWER

<PMD>
<PMD TH>
<ANALYSIS2 EDFA NF>
<OFST (INp>
<OFST (OUTy
<PLUS MSK>
<MINUS MSK>
<CVFT TYPE>
<CVFT THR>
<ANALYSIS2 WDM:>
<OFFSET SPACING>
<REF CHNEL HIGHEST>
<REF CHNEL NO >
<ITU-TTBL REF TBL>
<CH DETECTY AUTO>
<CH DETECT PRESET>
<MAX NUM>
<THRESH>
<MODE DIFF>
<NOISE POI CTR FIX>
<NOISE POI>
<NOISE BW>
<LVL PRESET>
<$NR PRESET>
<DISP MASK>
<DUAL TRACE>
<QUTPUT SLOPE>

"KM = 2,60

"MODE DIFF" =300 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

MK = 2,00

"ALGO" = POWER
"OFST LEVEL" = 0.00 4R
OFF '
14.00Db

5.00 dB

0.00 ¢B

1.00 nm

1.00 nm

GAUSSIAN

3.80dB

OFF

OFFSET

ON

OFF |

ABSOLUTE

<ITU-T TBL>

ON

OFF

20

20,00 4B

3.00 ¢B

FIX

0.40 nm

1.G0 nm

~30.00 dBm

20.00 4B

OFF

OFF

OFF
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Table 5-3  Initial Value of Nonvolatile Data {4/8)

Item

Function

Initial state

TANALYSIS]

<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

0.004B

0.00dB

OFF

"SWr="ON"
"ALGO"="PEAKX LVL"
"EW'="0ON"
"ALGO"="PK WL"
TSWr="0ON"
"ALGO"="THRESH"
*TH"=3.00dB

K"=1.00
"MODEFIT"="OFF"
"MODE DIFF"=3.00dB
"CH SPACE"="."

 "SEARCH AREA"="-"

"SW'="0ON"
"ALGO"="HRESH"
"TH"=3.00dB
"Kr=1.00

"MODE FIT"="QFF"
"MODE DIFF"=3.00dB
"CH SPACE"="-"
"SEARCH AREA"="-"
"SWr=NON"
"ALGO"="HRESH"
"TH"=3.00dB
"K"=1.00

"MODE FIT"="OFF"
"MODE DIFF"=3.00dB
"CH SPACE"="=%0.40nm"
"SEARCH AREA"="-"
SW="ON"
YALGO"="HRESH"
"TH"=3.00dB

W a0

"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>
<ENVELCPE>
<THRESH>
<RMS>
<PEAK RMS>
<NOTCH=>
<AUTO ANALYSIS>

OFF
"SWr="ON"
"ALGO"="BTM LVL"
"W TN
"ALGO"="BTM WL"
"W =N
"ALGO"="BOTTOM"
*TH'=3.00dB
"MODE DIFF =3.00dB
"CH SPACE"="-"
"SEARCH AREA"="-"
PSW =" N
"ALGO"="BOTTOM"
"TH'=3.00dB
"MODE DIFF"=3.046dB
"CH SPACE"="-"
"SEARCH AREA"="."
TSW =N
"ALGO"="BOTTOM"
"TH"=3.00dB
"MODE DIFF"=3.00dB
"CH SPACE"=:X£0.40nm
"SEARCH AREA"="-"

3.00d4B

3.00Db

26.00dB

20.00 Db

3.00Db
OFF
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Table 5-3  Initia} 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 - (> OFF
<A~ B (LIN) — C= OFF
<B- A (LIN) - C> OFF
<A+B (LIN} - C> OFF
<EFFECTC> QOFF
<NORMAILIZE 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> uUp
<TRACE CUP LOW> LOW
<UPPER HOLD> OFF
<LOWER HOLD> OFF
<3D DISPLAY> OFF
<ANGLE> — 530 deg
<Z-SCALE> 16
<MEMORY 15t 2nd> 1%
<NOISE MSK> OCFF
<MASK LINE VERT HRZN> VERT
[IMEMORY] <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> LLBL
<MEMORY LIST> —
<L.BL LiST CONDTN> LBL
*MEMORY NO. 0 to 31 None
[FLOPPY] <WRITE> -
<TRACE RDVWRT=> ON
<ABC — FD> ON, A
<MEMORY — FD> OFF
<3D — FD st 2nd> OFF (, lst)
<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 lst 2nd> OFF {,1st)
[PROGRAM)] <PROGRAM EDIT> -
<EDIT> —
<PROGRAM LINE> ON
<COMMAND SELECT> OFE
<PARAMETER EDIT> OFF
<EXECI (**)> 01
<EXEC2Z (**)> 02
<EXEC3 (**)> 03
<EXEC4 (¥*)> 04
<BXECS (¥*)> 05
<EXECSH (¥*)> 06
*PROGRAM NO.1 10 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)

[tem Function Initial state
[SYSTEM] <SET COLOR> —
<DEFAULT COLOR> ON, 1
<MANUAL COLOR> OFF
<CHAR] CHAR2> ON, CHAR!
<SOFTKEY1 SOFTKEY2> OFF ¢, SOFTKEY 1)
<WINDOW> OFF
<MARKER SETTING> OFF
<SCALE BASE> OFF
<TRACE AB C> OFF (,A)
<SELECTR G B> R
<MY ADRS> i
<TLS ADRS> 24
<BUILT-IN SOURCE> ON
<EXTERNAL SOURCE> OFF
<CALIB WL> 632,816 nm
<WL SHIFT> (.000 nm
<LEVEL SHIFT> 0.00dB
<AUTQ OFFSET> ON
<BUZZER> -
<CLICK> ON
- <WARNING> ON
<(P-IB2 ADR> 2
<8YSTEM CONTROLER> ON
<UNCAL WARNING> ON
<ACTUAL RES DISP> OFF
<LOG LIMIT> +£216dB
[ADVANCE] <LLONG TERM SWEEP> —
<[LONG TERM STA STP> STP
<INTER VAL> 1.0 min
<RPT TIMES> 11
<WL LIMIT> (.20 nm
<UP LIIMT> —10.00 dBm
<LOW LIMIT> —30.00 dBm
<SNR LIMIT> 16.00 dBm
<LONG TERM DISPLAY> —
<ALL CH SINGLE CH> ALL CH
<WAVLN LEVEL SNR> WAVLN
<CH SELECT> 1
<ABSOLVTE RELATIVE> ABSOLUTE
<Y SCALE AUTO> ON
<Y SCALE MANUAL> OFF
<CURSOR CH TIME=> CH
<POWER METER> —
<AREA> FULL
<RELATIVE> OFE
<dBm W> dBm
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When the <PARAM CLEAR> key of the SPECIAL MENUJ is pressed, the functions marked with
agterislk (*) are not initialized.
{When the <PARAM & DATA CLR> key is pressed, however, all functions are initialized.)
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Chapter 8 PROGRAM FUNCTION

This chapter described program functions.

6.3
6.4
6.5

6.6

6.7
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6.1 Outline

The program finction 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 aiso 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 cormector {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.

Gptical Spectrum fineiyzer 1998 Jul 2% 14:2617/PROGREN
NOTE
iT

LS NG SROGRAN KAME EXEC

[ o T T . m
.E_“““‘""m
]
]

&~

[PROGRAM
EDIT

g : ; PROGRAN

]

Fig. 6-1 Screen Dfspiayed 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 aitached as its program name.

On the screen shown in Fig. 6-1, enter a program name and seleet 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 zs the program name

display area are displayed in the program name input area.

Uptical Spectrum &nalyzer

1988 Jul 29 14:2717

us

PROGREM NAME EXEC
,,,,,,,,,,, o o,

ABLDEFAH JKUTNGPOREIR 2 { "R ( 140
abedefght jlkimnopgrsiuvexyz G012 3
Sy SEENOLLAREOTOUTUPROWARY +ere i
[ ] 5
]

In the same way as fabel input, enter and change the program name in the program name input area.

when the <DONE> key is pressed, the program name is registered and the window disappears.

Program Name Input Screen

NOTE

I+

{FNSERT

DELETE

2

somll |l T
i A 'l;)
[ bz g

14

—

fLepEL

L

Adter that,

execuled.

displayed on these software keys.

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

3) When a program name Is entered in the programs which have been registered in
<EXECT{™)> to <EXECH(")> keys {the software keys which are displayed when
the [PROGRAM] switch is pressed), the program narme (up to 9 characters) is also

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
eatered or changed, and then press the <EDIT> key. Then, the program input screen shown i Fig. 6-2 is

dispiayed.
Program name display
Optical Spectrum afalyzer 1908 Jul 19 19:19 _
\ PROGRAN EDIT
TEST PROGRANM
Program
g area
224
[iinicy s
o865 / paER
2eT
223 o !
SPECTAL
s
o COMTEAD |
811 LIST
a2 PRINT
213
a4 MORE 1.2
ANe A
ais
a7 RETURN
218
a1g 'S
e DT
o2 [
@23 PROGRAM
24
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 <RETURN> key, the screen shown in Fig. 6-1 is displayed again.

The comimands to be registered in the program area are ¢lassified into ones that execute the same functions as
paﬁe] switches {including soft keys), and other special comumands.

The special commands are program control commands such as fump command and condition decide command,
exfernal unif control commands, and printer character output commands.

In the following, the cemmand input procedure for each command is described.



{1y Registering the panel switch function

1} Onthe program input screen, move the display in reverse video in the program area to a line number

to be input or changed.

2y When a panel switch is pressed, the command list corresponding to the switch at the right of the
screen and one of cormmands 1s 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.

 GOptical Spectrum Analuzer 1998 Jui 18 19:20
PROGRAM EDIT
TEST PROGRAM {FLOERY
(T WRITE TRACE 2
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+225 ) - WRITE GRefd - {

When the s¢lected commiand is provided with a parameter, the current vatue 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
Totary 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 dispiayed.'
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.

Optical Spectrum fAnaluzer 18998 Jui 19 1821
PROGRAN EBIT

TEST PROGRA]
PELISPAN WL 16. Bnm
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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)

2)

3)

4)

On the program input screen, move the display in'reverse video in the program area to a line number
to be input or changed.

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.

Optical Spectrum Analyzer 1998 Jud 19 19:21 ;PRG@?Q?’? |
| PROGRAM EBIT
TEST FROGRSM ISPECIAL COMMAND]

BERISPAM WL 18w B A

PaRiLEBEL GOTC PROGRAM ok

023 WALT seoraans

284 PALISE " s ?

225 UARIGBLE CLEAR

2 BEEF #x
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Bas PRINTER FEED sor

i) END

@ - ] Nsstorstciorootok

At f=hi-1; 1F NOB GOTO s | [1gT
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@3 B H - omtoksiorotod

P14 D=RERN MORE 1-2
g6 A=ERERn+iiE A
B16 ) D=EIaRE-HEHT

17 ) D=AaaREH T RETURN
pDig A o =EIIRIR0 FTHN A
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23 PRINT SffifR; PROGRAN
B2 PRINT DRTR AREA
1) IF Fid=tmaagc=ra GoT0 l:j

Select a special command to be_reg.istered 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.

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 reqguiring 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.

After registering the special command in the program area {after registering pavameters 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.

)

2)

3)

6.24

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, '

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.)

Uptical Specirum fnalyuzer 1998 Jul 19 18:24
PROGRAM EBIT

TEST PROGRAM
21 F1 = 1285m
a2 (Fe = 13domm
A3 [CENTER WL 13080, 20nm
704 SPaN WL 208
QU5 IREFERENCE LEVEL -5, DdBa
VBGIRESOLUTION WL &.1mm
BAT|OUERACGE TIES 1
DASISENS NORMAL RANGE HOLD

P09 {SINGLE
P1A]PEAK SERRCH

PUL{IF F1 <= WM <= F2 GOTO 14 R
P12|LEBEL *No Good : PRINT

BIZIGOTO 14

Change the paramieters m the same way as program input.  After completion of the changc, press
the <ENTER> key. Then, the command whose parameters have been changed is registered in the

program ared.

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 lire nunber 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.



@)

@

(4)

Line deletion

Meve 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 ling,

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.

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 1s pressed, the contents to be copied arc 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. '

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 fo the printer,

FEREE Program List ¥ryE*

Program Name : TEST PROGRAM

001 Fl=1295.00nm

002 F2=1805.00nm

003 CENTER WL 1300.00nm

004 SPAN 20.0nm

005 REFERENCE LEVEL -5.0dBm
006 RESOLUTION O.lam

007 AUERAGE TIMES 1

008 SENS NORMAL FANGE HOLD
008 SINGLE

010 PEAK SEARCH

011 IFFl <= LM <=F2 GOTO 14
012 LABEL 'No Good

013 GOTO 14

014 LABEL 'Good

015 PAUSE RETRY

016 GOTO 9

017 END

Bxarnple of Program List

6- 10



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. o .

The selected number is displayed in the OO section digplaying "COPY () — " in the upper part of
the screen.

The screen changes as follows,

Optical Spectrum fnalyuzer 1668 Jul 27 1832 /QUERMRITE
EXECLTE
<i’1ERﬁE
COPY B2 5 23 EXECUTE
us]wo CROGRAM NAPE EXEC ;
- el [ ]
*E@1TEST PROGROM 1
w102 TEST PROGRAM 2
PN
B4 . 4
sy . 5
arl .
28
s
1B
11
12
13
:
15 /1

16 F'S

17

18 COPY E
19

i) PROGRA!

2y In the 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 "COPY QO -5 " 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.

8) 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),

by  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).

6. 11



6.4 Program Deletion

The proecedure 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. colummn 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.

Gptical Specirum Analurer 1998 Jul 27 18132 MES

G M PROGRAM NAME £XEC S
) ]
191 |TEST PROGRS ;

(P2 TEST PROCRAM

=2 ]
E bl
o 1 e Do

18

11

12

13

14

15

16 -
17 DELETE ,

18 Are you sure 7 ‘
19

28 1 PROGRAM

]
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6.5 Program Execution

To execute a registered prograim, 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 <EXEC] (**) > to
<EXECEH (**)> keys.

In this case, the program must be registered in the <EXECI {**)> to <EXEC6 (**)> keys beforehand.

{**: Program No.)

6.5.1 Executabie 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.

Optizal Specirum Analyzer 1988 Jul 27 19:33 EECUTE

JEAED KEY
\DEFINE

USNO . PROGRAN NarE E?EC R
X NG,
@1 i TEST PROGRRAI 1 E_.J
= B2 TEST PROGRAM § 2
N © [:]
B4 4
g5 5
e [
BT
23
29

f\):‘—‘&

i3

14 . ETURN
15

16 Fe
17

18 ROGRAM
19 [EXECHTE
26 GRAM

]

Fig. 6-3 Screen Displayed by Pressing <PROGRAM EXECUTE> key

{2} For executing a program by the <EXEC] (**)> to<EXECS (**)> keys
1) To register a program to the <EXEC (**}> 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,



Optical Spectrum Aralyzer 1988 Jul 27 19185 ENTER

usnoi PROGRER NGE EREC

| _4 S ) wj
« | ER I T 1

«|@2 | TEST PROGRAMN 2 !
23 i ‘
Bl

16 -

" EED KT
5 TEF INE
20 RO

Fig.6-4 Screen Displayed by pressing <EXEC KEY DEFINE> key

2y Select a soft key number (<EXEC1 (**)> to <EXECS (**) ») 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 alse displayed on the reglstered software key.
If any program is already registered in the number of registration destination, the
program number is
change

6.5.2 Program execufion 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 <EXEC] {**> to <EXECE (**)}> 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)

6- 14



6.5.3 Program pause

If the "PAUSE" command is used during program execution, this execution pauses.
At this time, & 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 ignered and the next processing is performed.

6.5.4 Program execute error

When an error occurs duriﬁg 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 Hst.

NOTE

If 8 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
execulion is continued. '

. Classification of error numbers
Error numbers are classified as follows. .
300t0 319 Error occwring upon exccution of the setting that nuist not be operated manually

32010 339 Special command error
34010 359 i, IO error

360 t0 37%.....ccev e Floppy disk error
38010399 Other error

The above numbers can be read out as taik data in response to the GP-IB talker command "WARN?".

6- 13
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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 Hst.

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 jurpose variable,

K Enters a general purpose variable.

S 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.

Al Saves the data received by GP-IB 2 port.

FILES Enters the file name upon the last access to the floppy disk.

TIMES Enters date and time (Example: 1994 Sep 08 20 : 45 :37)

WM Enters the wavelength valﬁe 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 vaiue of the moving marker.

il Enters the level value of fixed marker 1.

12 Enters the level value of fixed marker 2.

L2-L1 Enters the level differenice between fixed marker 2 and 1.

SPWD Enters the spectral width upoﬁ execution of spectral width search.

PKWL Enters the peak (or bottom} wavelength value upon execution of peak (or
bottom) search or spectral width search.

PRLVL Enters the peak (or bottom) level value upon execution of peak (or bottom)
search or spectral width search,

MODN i 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 Euters 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 upen execution of measurement using the power
meter function.

PMD Enters the PMD value of the PMD analysis.

N Enters the quadraple 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 eperations is shown below.

i
@
G
(4
%)
(6)
7
(8)
9

Unit
Unit
No unit
No unit
No unit
No unit
nm

nm

nm

ES

/

e T

—

Nounit = Unit (10) dB + dB = dB
Nounit = Unit (1) dB - dB = dB
Nounit = No unit {12 dBm + dB = dBm
Nounit = Noumnit (13 dBm - dB = dBm
Nounit = Nounit {14y dBm - dBm = dB
Nounit = Nounit {15y #W + #W = #W

nm = nm {16y #W - #W = #W
nm = nm (7 #W / #W = Nounit
nm = No unit

Units dBra/nm, W/nm, ¢B/kam, and % are treated as dBm, W, dB and no unit, respeetively during handling of

variables.

The above operations are performed with variable unit and cach unit is given 1o operation results.

If any other combination of variables is used for calcuiation {that is, if the variables having different units are

operated), the caleulation results have no unit.

The unit of variable "#W™" is treated as follows:

1 mW
1 W
1 aW
1 pW

1

0.001
0.060001
0.0000000G1

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 AS command.

Convert the numbers before "," or the next character string or a delimiter.

When no numeric value exists in the character sirings of the AS command, sabstitute "0" for the variable

@.
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6.7

Program examples are shown below.

Program Examples

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.

0ol
002
Go3
004
005
0os
oo7
008
009
el10
011
012
013
014
015
016
017
018
019
020
021

CENTER WL 1552.00nm
SPAN 10.0nm

REFERENCE LEVEL -10.0dBm
RESOLUTION 0.1 nm
AVHERAGE TIMES 1
SENS NORMAL RANGE
N=10

SINGLE

SPEC WD THRESH 20.0dR

PRINT Wd=; ,
LABEL Wds; ,
PRINT SEWD;

LABEL SPWD;

PEAK SEARCH

PRINT Pk=; ,
LABEL Pk=; ,
PRINT PEWL '
LABRL PKWL

WAIT 38

N=N-1;IF N<>0 GOTO 8

END

HOLD

[Explanation of program]

. Lines 001 to 006 Sets measuring conditions.

. Ling 007 oo 3885 10 in loop counter N

. Line 008 cooicciiieecnnnnnn. Bxecutes a singte sweep.

. Line 009 ..o Makes a spectral width search. _

. Lines 010 t0 013 ... .. Qutputs the spectral width to the printer and label area.

. Line 014 ..o Makes a peak search.

. Lines 015 t0 018 .....ccoceew.n.. Outputs the peak wavelength value to the printer and label area.

. Line 019 oo ceeesnnnn. Waits for 3 seconds.

. Line 020 ... Subtracts 1 from loop counter N. - When the result is not 0, a jump takes
place to line 008.

. Line 021 oot Terminates the program.



After execution of the above program, the following screen is output to the printer.

Wa=0. 78hnnPK=1554. 28@nm 1998 Jul 18 19:43
SPECTRAL WIDTH : <THRESHOLD» FHODE FIT : OFF AtFIX -Dsp
THRESH LUL @ 20.99dB A : 6.79%nm | B:iF1X ~psp

K 1.0 HODE : 7% A @ 1551.950na | SrSriSms

mlB.GBdB/B RES: B.1nm  SENS:NORM HLD  AUG: 1 SMPL-AUTS
4 : : : : : : : :

,]@gner------f
iBm

L O S

1

e
|

—eeft 1 TN ¢ DARY i Bl e i HIRRLR
1547, B8nm 1652, B8rm * 1, 00nm-D 1657, BB

Wd= 6, 782nm Pk= 1554, 200mm

Wd= 6, 7T98mm Pk= 1554, 180nm

Wd= 6, T73nm Pk= 1554, 200nn

Wd= 6, T49nm Pk= 1554. 180nm

Wd= 6, Todnm Pk= 1654, 200nm

Wd= 6. 763nm Pk= 1554. 200nm

Wd= 6, TYBnm Pk= 1554, 200nm

Wd= 6. 770nm Pk= 1554, 180nm

Wd= 6, 758nm Pk= 1554. 180n:

Wd= 8. 760nm Pk= 1554, 200nm



{2y  The waveforms stored in memories § to 31 are saved into the floppy disk and the file name list at that tme

is output to the printer,

D01 N=32
002 Y=0

003 WRITE MEMORY ¥

504 PRINT MEMORY ;

005 PRINT Y;

g0 PRINT —

007 PRINT FILES

Q0B Y=Y+1

009 N=N-1; IF N<>0 GOTO 3
GL0 END

[Explanation of program}

. Line 001 v Sets 32 in loop counter N,

. Line 002...ccoveimivineeinenneen. Substitutes 0 for variable Y,

. Line 003 ..ccoceoiieiiiernnnnes Fhe waveforms stored in the memory of the pumber of variable Y are saved
into the floppy disk.

. Lines 004 to 007 ... Qutputs the saving file name to the printer.

¢ Line 008 e Adds 1 to variable Y.

. Line 009 .. Subtracts 1 from loop counter N.

When the resuit is not , a jump takes place to line 003.

. Eine OlO . v 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. 500600 —  WOO0D | WV3
MEMORY  1.000000 — W0001 L WV3
MEMORY  2.00GCO0 —  WOO0Z . WV3
MEMORY 3. 000000 - WOOG3 . WV3
MEMORY 4. 600000 —  WOO04 L WV3
MEMORY 5. 000000 —  WOOOL | WV3
MEMORY 8. G000 --»  WOOO6 . WV3
MEMORY 7.80G0GC —  WOOOT . WV3
HEMORY  8.00000C —  WOO08 . WV3
MEMORY  ©.00000G —  WOO09 W3
MEMORY  16.00000G — WOOL0 . WV3
MEMORY 11, 000000 — W0O11 . WV3
MEMORY 12, 000000 - WO012 _W¥3
MEMORY 13, 000000 - WOOL3 . WV3
MEMORY 14, 000000 -~ WO014 . WV3
HEMORY 15, 000000 = WOOI5 W3
HEMORY 16, 000000 - W0O16 ,WV3
MEMORY 17, 000000 —  WOOIT L WV3
HEMORY 18, 000000 —  W0018 |, WV3
HEMORY 19, 000000 —  W0019 W3
MEMORY 20, 000000 -—  W0020 . WV3
MEMCRY 21, 600000 -~ W0021 . WV3
MEMORY 22, 000000 - w0022 . WV3

WMEMCORY 23, 000000 —  W0023 . WY3

MEMORY 24, 000000 —  W0024 | WV3
MEMORY 25. 000000 —  W0025 | WV3
MEMORY  26. 000000 - W0026 | WV3
MEMORY 27, 000000 —  W0027  WV3
HEMORY 28, 000000 - §0028 . WV3
MEMORY 2%, 000000 - W0020 . WV3
MEMCRY  30. 000000. —  W0030 . Wv3
MEMCORY 31, 000000 — W0031 . WY3



(3)  The external unit connected to the [GP-IB 2] connector is specified as a listener and a device message is
sent out.  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, Cl, Ei, H1, S
003 WAIT IS

004 RECEIVE 1;AS

005 PRINT AS

006 N=N-1; IPF N<=0 GOTO 2
007 END

[Explanation of programj

. Line 001 oo 315 10 10 loop counter N

. Line 002 oo, Specifies the external unit of address 1 as a listener and sends out the confents
of ! "

. Line 003 ..o Waits for | second.

. Eine 004 ..o Specifies the external unit of address [ asa .talker, receives data, and

substitates it for character variable AS.
. Line 005 ..iccoveiinrnnenen. Quitputs the contents of A to the printer.

. Line 006 .o Subtracts 1 from loop counter N. - When the result is not 0, a jump takes
place to line 002.

. Line 007 .o Terminates the program.

After execution of the above program, the data received from the external unit is output to the printer as follows,

XTB2EL-19,
XTB2EI-19.
XTB2E1-19.
XTBOEL-10)
KTE2EI-10.
XTB2EI-19.
XTB2E1~19.
XTB2E]~19.
XTR2E1~19.
XTB2E1-19.

Relislisiieiialieliaiialislia]
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Chapter 7 FLOPPY DISK FUNCTIONS

This chapter describes floppy disk functions.

7.1

7.2
7.3
T4
7.5
7.6
7.7

Contents cf Chapter 7
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7.1 Floppy Disk Functions

7.1.1  Qutline

This equipment is provided with a floppy disk drive and can store the programs created by the program function,
the waveforms displayed on this eqnipment and the waveforms stored in metnory 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-  Types and Sizes of Files

Type z:ti::;l:: File format Size {in bytes)

Ordinary waveforms file WV3 Binary {Note 1)
TXT Text (Note 1)

Program file PG3 Binary 14336

Data file DT3 ASCII 1024(Note 2}

Graphic file BMP Binary 156672(Note 3)
NI Binary 156672(Note 3)

Setup infe file .8T3 Binary 1024

3D waveforms file 3D3 Binary {Note 13

Long term measurement regult file 112 Text {Note 1)

*]  the capacity changes by guantity of data.
#2  [fdata is added fo an existing file repeatedly, the file size is ncreased gradually.
%3 [ndicates 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) Maxinmum number of files
1.2 Mbyte 1250304 191
1.44 Mbyte 1455616 223

Because this equipment uses only the root directory, the mumnber of files that can be stored in one disk is equal to
the maximum number of files that can be stored in the roct directory.  Table 7-2 shows the maxinmm 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 extensiens 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 gject button shown in the figure.

CAUTION

» Before loading/unicading 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 staius, the confents
stored in the disk may be desfroyed.

s When the write inhibit notch is set fo the write inhibit side, data store or file delete
processing is impossible.

—
. T |
?
Insertion port Eject button
Access lamp
N
{Back side} Vi
O [
Inhibit

Write inhibit notch gy 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,

3 Head cleaners available both in wet and dvy types.  Be advised that wel type cleaners remove stains
on the head surface more effectively.

o Forusage of the cleaner purchased, refer 1o the attached insiruction manual,

s 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 functior, the waveforms displayed on the screea or waveforns in
memory {MEMO to MEM31) into a disk, observe the following procedure.

(1)  Press the [FLOPPYT] switch.

(2)  The soft key menu changes as follows.

. To store waveforms, press the <TRACE RIVWRT> key.
(The 3 store types of binary, TEXT and ASCII are available.)

e To store data (date/time, label, contents of data area, setting conditions), press the <DATA GRAPH
ROYWRT> 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 nformation}, press the <SETTING RD/WRT> key.

. To store the long term measarement result, press the <LONG TERM RD/WRT> key.

Optical Spectrum Graluzer 1008 Jut 27 1955 it
Vsl veyn: AFIX #BSP
¥ BiF ¥ ~BSp
Ses. T s [EEAT
é@.@dB/D RES:B.@1mm  SENS:HIGH | UG 1 SMPL:ALTO
k] ; T ;
-187

dBm

-3 | 1
L L } JEEP
| U3 0 0 4 PR L1-Lo
SEEE NI P INTUL
! : i i a
U | .. 1 Lol B
~?u7\~/ ‘\ \/ : J \”\j Y

1547, 08 155?;.@3.’1 1. 08D 1%5‘?,@8% [—‘—w
___]

(3) By pressing the <WRITE> key, the screen for storage is disptayed according to the soft key selected m (2).
. For waveform storage, select the type of storage soutce.
When the <ABC — FI>> 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 fo 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 fime 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 Aratyzer 1998 Jul 27 26:28
WRITE TRACE & ~ WpEBe W3
TRACE LIST
TR|CENTER [SPRN ReF LE0L IRES jAuUG [SHPL [SENS ATTR
{rml Erm~Dl gt Enml
41652, 28 1.88]-10.7¢B{12. 0432, B1 bl OARRIIHIGH 1 HMERS
511562 129 1LEB] 18, TdB 18, B8R B Il BBIIHIGH 2 RS
jTEE?.E’}E 1.80{-1@. 7B 12, 848 8. 81 T] 2881 [HIGH 1 MERS
path:s i
P NOL1 FILE NAE IATE & TIME LEBEL PROGRAN NAME
ool weoee WS REWELE> . g

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 fnaiurer 1998 Jul 27 20128 /o B O+
WRITE FENGE > Woeen Wiz £
MEMORY LIST
8 ABEL ATk
| -
2 3I5FD
) ist 2nd
3 —
24 FURSOR
S L BOWN
3‘2 FiLE
o MIE /]
3] :
pathis For
NG, | FILE NATE DATE & THE L ABEL ~PROCGRAN NAME ATIR FRECUTE A
200 | WB2e2 W8 MEW FELED
?ETLZ‘?N
rS
WRITE

- Screen for Waveform Storage
{When <3D -» FD 1st 2nd> is selected)

Optical Spectrum fralyzer 1988 Jul 27 0B:36 (ﬂf
WRIIE 30 ist > TO0@B .05 F

HERORY
FB

—LABEL PROGRAT MEIE

frd
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s )
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=

= [w]
L - [~
%J"" pen)
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- Screen for Program

Storage

Optical Spectrum Rnalvzer 1988 B 27 28:38

WRITE

PROB1 » PORAB PGS

PRoGRor LIST

PROGRAM Nt EXEC

RO RS CARVR R AR =5

FILE NOE

DATE & THE LABEL-PROCGRAM MArE  ATIR

Pha | PoRaEe  PGE

<MW FILEY

us
EXEC NO.

ICLREOR
P BOWN

FILE
NArE

b

FHECUTE

LR

FLOPRY

D

The mark * is displayed at the number storing a program.

Number registered in the program execute key

(<EXECI

(*%)> to <EXBECE (*¥)>).

*% . Program No,

- Bcreen for Data Storage

Optical Spectrum Aralvzer 1998 Jul 27 233t
WRITE DATAH + DOREA D073
patitis
WOl FHENAE | DRTE & TIME | LEBEL/PROGRAM NOPE  [ATTR
RN E1LE .

=
=
=

£0
mm
-t

RiTl

7
5

i
b‘@
2

RITE

FLOPPY

-



- Screen for Setup Information Storage

Optical Spectrum finaluzer 1908 Jul 27 23
WRITE SETTING » SPR@@ 313 "

path:
e T |

EXECUTE
RETURN

WRITE

- Screen for Long Term Measurement Resulf Storage

EDFa-0UT 1998 Jul 29 13142
WRITE LOMG TERM -+ Lo@@R 172
path:y

M3 | FILE NAME DTS & TIME | LABEL-PROCRAN NATE
TRERR | 132 <EW EILES s
a1 | OB LTS [97.11.10 1353

20z 1 208 ATe 18T 1110 19:48

1

[ I Pl
T
G
[

XECUTE

AF

il
}E
=, e

WRITE




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 "WO0000, WV3", "W0000, TXT" or "P0000. PG3" (program), "D0S00.
DT3" (data), "GO00D.BMP" or "GOQOOTIF" (graphics), "S0000. ST3" (setup information), or
*TO000. 3D3" (3-dimensionat waveform), or * L0000, LT2” (long term measurement result).
(The numeric portion in the file name is antomatically 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. Lnter 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.}

tHsEs () -

0123456785%a
ABCDEFGHIJKLMNOPORSTUVHXYZ™
abcdefghiikimnopgrstuvwxyz{}




(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 stered” — "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 fnalyzer 1998 Jul 27 2@:22
WRITE GRAPHIC =+ G231 LBHP A
path

NOD. FILE NaME DRTE & TIME LABEL-PROGRAM NAME AR B
023 | Gaae2 B <NEW FILE> -~

a1 | GoesR  BrP 198 BT.27 202k

m GRAN1 L BHP 28 0727 2B122 ) )

]

UERIRITE .
Bre o Bure 7 RITE
FLEOPEY

[ ]

(5 After completion of store processing, the store screen is displayed continuously.  Afier completion of

store processing of setup into file, however, the waveform display returns to the screen of (2).

7- 10



7.3 Reading from a Floppy Disk

To read out the programs or waveforms ete. stored in a disk, observe the following procedure.
{{} Pressthe [FLOPPY] switch.
{2}  The soft key menu changes as follows.

. To read a waveform, press the <TRACE RDVWRT> key.
o To read out & programs, press the <PROGRAM RIVWRT> key.

. To read out data {date/time, iabel, 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

Optical Spectrum Amaluzer 1998 Jut 27 18:5%
v Feyes AFIH g
wer BF I ADSP
va3: S
E]lﬂ.ﬁdB/D RES:@.8inm  SENS:1HIGH 1 UG 1 SMPLITO
3 : : : : : :
,,,,,,,, H
iR R : -
e ; : SEGMENT
..................... (bt ] CEBSERE
DT =
367 ; | 1
J ; SWEER
: ; WP INTU
i : i i
L) S
787 : \\j :
1547, B 1852, 90 1.08nm D 1587, BBrim
B

(3} When the <READ> key is pressed, the screen for reading is displayed according to the soft key selected in
(2).

The fanction of each soft key is the same as that for storage.

» Move the cursor to the file name fo be read out by the rotary knob or step keys, Toread outa
program or waveform, press the <CURSOR UP DOWN?> key after that.
* When the <RETURN> key is pressed, the screen of (2) is displayed again.

7-11



- Screen for Waveform Reading
{When <FD - ABC> is selected)

Cptical Spectrum fnalyzer 1998 Jui o7 28:43
REED FUTOT Wz o TRICE A B0
path:s =
MO 1 FILE A MEMORY
uoft cUToL - f 1
2911 ATe W3 Jptical Specirum Anaivzer |[EAS | (FD23D HE
232 1 HIGHE W3 Opticat Spectrum Brelyzer [MEAS 131t 2nd |
283 ] ORMSKEER W3 Optical Spectrum frelyzer [MEAS -

984 | WEOBE W3 Optical Spectrum Analyzer (MEAS ELRSOR
225 | MaMt W3 Opticai Spectrum analuzer HEAS D0y
8R5 | NFFOR L WU3 Optical Spectrum fnglyzer [MEAS
87 | NEEND W3R Gptical $pectrum fnalyzer (MEAS E
288 | SMSR WG 2| Optical Spectrum Analyzer (MEAS
gaai FIlTa LW Optical Spsctrum Anelyzer [MEAS
@@ FILTE W3 Gptical Spectrum finalyzer [MEAS
211 ] CURUER L WUR Optical Spectrum &nalyzer [TEOS
2i2 | CLRUER W3 Gptical Spectirum Anglyzer [CURT
/1
TRACE LIST —
TRICEMTER |SPEM  (REF  |iSCL [RES [AUG |SFPL [SEMS aTTR | FEAD
tom! i InmsD1 B | lrm] i
/1552381  @.1@] -7.9dB|12.84812. 820 1| S@IHIGH 1 MERs | FLOPRY
B 1562.39 218} -7.9dB|12.8aB; B.1 1] BAIHIGH 2 MEAS
B8 155230 @18 -T.0dB|1@ BBl el 1] GOIHIGH 1 MERS D
- Screen for Waveform Reading
{When <FD —» MEMORY> is selected}

Ootical Spectrum Araluzer 1998 Jutb 27 20:43
FERD AITOL W3 > MRS SRERY
pathis
) ) VE | LABELDROGRAM NAFE _
jondd 0 K BT 27 15: 48 Dotlcal Spectrum Bnaitize
231 | AUTC WS [98.87.27 13:48]0ptical Specirum fralyze (FD~>3D
92 | HIGHE WU |98.087.27 14:08{0ptical Specirum Aralyze ist 2nd
233 | BMMSWEEP. WJZ 38,867,207 13:22{0ptical Specirum Analyze
034 | WARER WU |O8.B7.27 15:11]0ptical Spectrum Araluze CLRSOR
@85 | MANU LWU3 |98.B7,P7 15:38]0ptical Specirum Analuze P DO
035 | NFFOR  JWUS |98.87.27 16:2810ptical Specirum Mralvze .
PAT § NFEND  LWJ3 [88.BT.2T7 16:28 0ptical Specirum fnalyze
Q2% | SMSR JWM3O198,87.27 18:32{0ptical Speclrum Amalyze

239 1 FILTA  WJ3 |98, B7.27 16:4210ptical Specirum Anaivre Ej

MEMORY LIST

MO LaBEL arTR EECUTE
@i0ptical Spectrum Ansluzer HERS
Ot i0ptical Spectrum fAnaluzer MEAS
p2optical Spectrum Analyvzer HMERS
2310ptival Spectrum fnalyzer HERS A
24|0ptical Spectrun fAnaluzer MERS Py
5| Optical Spectirum analyzer FERS REaD
@610ptical Spectrum fnalyzer MEAs =
27 0ptical Spectrum Araluzer HERS m
@3 10ptical Spectrum Graluzer MERS
9 0ptical Spectrum Aneluzer MEAS

+ 10[0ptical Spectrum fngluzer MEAS {
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- Screen for Waveform Reading
{When <FD —» 3D 1st 2nd> is selected)

Gptical Spectrum Rralyurer 1998 Jul 27 20:44
FEAD TwoR_ .303 + 3D ist aEC
pathss Fie
ND.L

B |

i
g

o
i}
&

14

,_..
<
]
]
-Z

L.

]

- Screen for Program Reading

Optical Specirum Analyzer 1998 Jul 27 2@:44 [CURSOR
READ PE2EA . PG3 + PRCA: > DO

pathi~
MO,

PROGRAM LIST
US|NG PROGRAM NOTE Ezgﬁ

L

#: (A1 1TEST PROGRAM
*B2ITEST PROGRAN

=
o=
O O Py QDT e
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- Screen for Data Reading

Gptical Spectrum Aralyzer 1668 Jul 27 28:46
READ DPRAR D73 »+ DISPInY
path:s
NO. i FILE NAME DRTE & TIME |

LEBEL-PROGRAM

1RRED

3
3

RETURN

RERD

I>

H

3
A

i

- Screen for Setup Information Reading

Optical Spectrum fnalyzer 1988 Jut 27 28148
RERD SPPEB L ST3 5 SETTING

pathis

N,

e

EXECUTE

LNl

i
2

-
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- Screen for Long Term Measurement Result Read

1S3

%)

ESFA-0UT 1998 Jut 29 13:41
FERD 2 LLT2 + LONG IERT
pathi~
MO FILE NUE E R | LABEL-PROGRAN NE | [:}
Bat | eB  .Lz |97.11.18 18:49 T
EWECUTE
i
ETLRN
s
RECD
ELOFPY
* To read out a waveform, select the type of a read source.

When the <FD -5 ABC> key is selected, press it once again and move the cursor to the type of wace
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.

Ta 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 sereen (3) is displayed continzously.  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 i3
dispiayed. When the soft key <DONE> is pressed, the screen of (3) is displayed again.

NOTE

When 3-dimensional waveforms have been read ouf, the read waveforms are stored
into memory 0 fo 15 (1st} or 16 fo 31 (2nd) (selected by the soft key <FD ~» 3D Tst
2nd>).
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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 Analyzer 1888 Jul 27 28:47 ?ELETE
DIRECTORY UDLLME NAPE:E-6317 278KE FREE
pathi~
NG, v FILE NOME | DATE & LAREL /PROGRAN NAME E
s EEIE MUZ 98 OF. 2 >
@2 1 AT U3 TGS, 87,27 1249 0ptical Spectirum onaluze(MEAS i
B2 HIGHR WU 198.087.27 14:BB{0ptical Spectrum fnaltyze|lERS
222 | BSWRER . WUG 198.97,.27 13:122|0ptical Spectrum fnalyze|MERS
024 | WBAOD W3 9800727 15:11|0ptical Spectrum fralyze|MERS 1:,
@25 | MANL WU (98 87,27 15:38|0ptical Spectrum fnaluze|MERS
226 | WEEOR L MWUZ 18R, 97,27 15:128|0ptica) Spectrum Onslyze|MEAS
BT | NFEND WU {98.07.27 18:28(0ptical Spectrum fnalyze|MERS {:’
B8 | SMSR JWUZ 198, 87,27 18:3210pt tcal Spectrum fnalyze|MMoas
SRS P FILTR  LWUZ 198.07.2T7 16:42|0ptical Specirum Analyze|MERS
23] FILTR  .WU3 |9B.B7.2T7 15:42(0ptical Spectrum Analuze|MEAS lj
@11 | CURUEA  WUZ {92, B7.27 16:51|0ptical Spectrum fnalyze|MEAS
B2 | CURVER  WUZ 198.0B7.27 15:51|0ptical Spectrum fArglyze|CUFT
B13 | WhHve  LBMP (98.87.27 18:54 : [:]
214 | WOMLIST (BMP |88.07.E27 18:86
216 | TROCELET.BMP |98.@7.27 18:57 RETIRN
2i6 | NORMDIS BIP [98.07.27 18:88 ]
@17 | SPRTDISP.BMP 98,8727 18:58 Y
Big | LABEL  .BMP [198.87.27 19:02
@ie | CLOCK  BP (98.97.07 10:04 [DERECTORY
B2F | WitAL  BIP [98.97.27 1B
B21 | COLOR  (BMP [9B.07.27 1908 FLOPEY
g2l W MR 50727 a8

+ P25 | CURUEFIT.BMP 198, 87,27 19112 E

Top of screen
NO.

FILE NAME
DATE & TIME

LABEL/PROGRAM NAME

ATTR
<DELETE> key

<RETURN> key

Displays the volume name given to the disk, and the residual capacity.
Displays the file number.

Digplays & list of files stored in the disk.

Dispiays the date and time of each file storage.

Dispiay the program name and label stored in each file.

Displays the types of waveforms stored in each file.

Deletes files in the disk.

Returns to the screen displayed by pressing the {FLOPPY] swiich
after terminating the list display.

NOTE

Files other than those stored in this equipment are displayed.
However, oniy the files existing in the roof directory are displayed and the following files
are not displayed.

»  Secretf attribute file

e System file attribute file
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7.5 File Deletion

To delete files in the disk, observe the féliowing procedure.

(13 Press the <DIRECTORY> key to display a list of files in the same way as 7.4 File List Display.

{2y Move the cursor to a file rame 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 Aralyzer 1988 Jul 27 26:48
DELEIE AFOY WS UOHOME NOME:RG-6317 23PkE FREE -

L LABEL-PROCRAM NATE __IATTR [:J

Srectrim Analuze MEAS -

27T 1% Spectrum Analuze|MEAS VES
222 | HIeH2  WU2 |95,87.27 14:8B{0ptical Spectrum Analyze |MEAS
033 | BNMSWEEP.WU3 98.07.27 13:22]0ptical Specirum Analyze|MEAS :
Pas |oueess Wus LBT.2T 15:11i0ntical $pectrum AnaluzeMEAS

2% | MAnkd W3 (BT, 27 15:3Bi0ptical Spectrum AnalyzeEAS
0E6 | FOR WS

B
a8
g8.87.27 16:28{0ptical Specirum Analyze|TEAS -
BT | NFEND LWU3 [9B.07.27 18:2810ptical $pectrum Analyze|MEAS
233 | SMSR WUZ [92.87.27 16:32i0ptical Spectrum Analyze MEAS H
PR3 | FILTR (WU |9R.BT.27 18:4210ptical Spectrum Anelyee 1EAS H
2IB 1 FILTE  LWU3 [98.07.27 18:4210ptical Specirum Analyze|MEAS H
2111 CURUEA  .WU3 [98.@7.27 16:51{0ptical Spectrum Anmlvze|EAS
P12 | CURUER . WU3 |88.Q7.27 16:51{0ptical Spectrun Analuze|CUFT
2131 WDMWAU BN [98.07.27 18:54 [::E
214 | WDMLIST .BrP %.?,27 18:55

215 | TRACELST.BIP [98.07.27 18:87

016 | NORMDIS BMP [98.B7.27 18:58

B17 | SPRTDISP.BMP [98.87.27 18:58 ’ -
018 | LABEL  LBHP |98.07.27 1S DELETE ! -
B9 CLOCK  .BIP |98.07.27 19 fAre you sure ? 3 JOELETE
Gl Wioal  BMP [98.07.27 1gtes

221 ¢ COLOR  .BMP |98.@7.27 1%:8% LOPEY

gz W B |98.27,27 10:08

1oz | CURUEFIT.EME |98 @7 R 19:12 [:]

° When the <YES> key is pressed, delete processing is executed,
. To cancel if, press the <NO> key.

4y  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}

s READ ONLY aftribute file
«  Secret aflribute file

e System file atfribute file

e  Subdirectory
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7.6 Floppy Disk Initialization

Before using a new disk, it must be initialized. For disk initialization, observe the following procedure.
(13 Press the [FLOPPY] switch and then the <DISK INITTALIZE> key.
(2)  The following display appears.

. When the <1.2 Mbyte EXBCUTE> key is pressed, disk initialize execution is sct to 1.2M bytes.
s When the <1.44 Mbyte EXECUTE> key is pressed, disk initialize execution is set to [.44M bytes.

Optical Spectrum Gnalvzer 1098 Jul 27 83:48 1.2 Mbyte
2 Tn fFIX ABLK ERECLTE ;

N E
vaz: Bielx B it
EXECUTE

18, BdB-D RES: (. @rm  SEMS:HIGH L AUG: 1 SMPLIAUTG

:

~grer
ciEm|

279

479 j
-579

1551, 8%rm 1552 38nm teb2.gorm @. 18D
il

(3) When any soft key is pressed in (2}, the following display appears.
J 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 dispiayed by pressing the [FLOPPY] switch is displayed

again without executing initialize processing.
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aptical Spectrum fneluzer 1808 Jut 27 28:48
FFr aFn <BLK

Vs
s : ]
Ta3 5
16, GaBD RES:B.@2nm  SENS:HIGH 1 AUGE 1 -
HES
N ¢
e
128
PYREF e
dBm eaﬁz
274 :
. FTFORTRT i - d:J;byt
=G il .
fre you sure EXECUTE
" ;e FLOPEY

1551 g9 1852, 39 156E.59M0 8. 18D

{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 "AQ6E3 17B" is given. !
CAUTION

« The floppy disks that are usable in this equipment are only of 3.5-inch 2HD.

» By executing initialize processfng, all the information recorded in the disk is lost.
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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 incressed. However, the files in this format are very easy to

be processed by the tabuiation calculation software and others on the PC during data analysis.

The following gives a data writing examples of irace 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-LIDD SPECTRAM Header information
00

1306.7460, -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
1306.7750,-71.047
1306.7800, -71.133
1306.7850, -70.779

Waveforms data of sample points
(wavelength and level value)

1316.7350, -72.773
1316.7400, -72.162 <
"CTRWL", 1311.74
"SPAN", 10.0
"START WL, 1306.74
"STOP WL, 1316.74

"WLEREQ", ¢

"REFL", -20.0

"LSCL", 16.0

YRESLN", 6.01 Measuring conditions
TAVGT, 1

"SMPLAUTO", |

"SMPL", 2001

"HIGH 1"

"NMSK", "OFF"

"LBL", "1.3um FP-LD SPECTRUM

"MEAS"

“LSUNT", ¢ J



{1}  Header information

LATXT(CR)(LF) [File type]
wELLERRCRMLE) [Labet description (up to 50 characters)]
FHCRWLE) [Waveforms type}

The waveforms types can be classified into the foliowing 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 |MAX HOLD 06 1B- A (B/A) 16 INORMALIZE

03 {MIN HOLD 07 [A-B(LIN) 1t {DOMINANT

{2y  Waveforms data

[Wavelength and level at first point]
[Wavelength and level at second point]

FrEE bk 4 kRE ERHCR)LE) [Wavelength and level at 1601-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 (GAh}codes:

Wavelengih formati......ooeenen ik
L& FEE R (LOG scale)
* wrr iy *E (LIN scale)

Level format......ccovveieinnnnens

(3) Measuring conditions
CTRWL™ 5% X% CRYLE)
"SPAN" 4% #(CR)(LF)
USTART WL brts s%
YSTOP WL ks s
"WLFREQ" *

“REFL"-** *(CR)(LF)

[Center wavelength ]
[Span]

[Level scale wavelength:0 frequency:1]
{Reference (REF) level]

BOPERREEELIPELEVO

"L§CL" ** HCRY(LF)
"RESLN",** #*(CR)(LF)
"AVG #*EE(CR)(LF)
"SMPLAUTO" *(CR)(LF)
"SMPLY,**#4(CR)(LF)
"HIGH 3"(CR)(LF)
"NMSK",-**(CR)(LF)
VLBLY s (CRY(LE)
"MEAS"(CR)(LF)
"LSUNT",*(CR)(LF)

[Main level scale]
[Resolution]

[Averagmg count]

[Sample count aufo setting OFF:0 ON:1]

[Sampling count]
[Measurement sensifivity}
[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 foliowing data is output

depending on the level scale indication:

¢« Main level scale

LOG mede:
"REFL",-** #(CR)LF)
YLSCLY ¥* *(CRHULFY

LIN mode;

"REFL",-** *({CR)(LF)
"LSCL" ** *(CRYLF)
"BASEL" FRRE FXCRYLE)

® Sublevel scale

LOG mode:
"REFL" L #H(CRYLF)
"SSCLG",** ¥ CRYLF)
"LOFST"** *(CR}LF)

LIN mode:

"REFL",-** *(CR)(LF)
PSSCLN" ¥ #4 (CRYLF)
"SMIN" *¥* *+{CR)}LF)

dB/km mode:

"REFL",-** *(CR)}LF)
"SSKM" E* A(CRYLF)
"OFSKM" ##% *(CR)(LF)
"LENG",** ¥ (CRYLF)

% mode: _
"REEFLY,-** ¥ CR)LF)
"SSPSh EE H(CRYLE)
"SMINP",*#* ¥ CRYLF)

{Reference (REF) level]

{Main level scale]

[Reference (REF) levei]

{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 fength]

[Sub-reference Jevel]
[Sub-level scale]
[Sub-base level]



For the measurement sensitivity format given in paragraph (@2, one of the following data is output

depending on the measurement sensitivity type:

"PLSLPF*(CRYLF) [LPF mode]

YPLEPKH" ¥ **(CRYLEF) [Peak Hold mode}
"PLSEXT*(CR)LF) [External Trigger mode]
"HIGH 1"(CRY}LF) [HIGH SENS 1}

"HIGH 2"(CR)LF} [HIGH SENS 2}

"HIGH 3"(CR)LF) [HIGH SENS 3}
"NR_HLD"(CR)}LF} INORMAL RANGE HOLD]

"NR_AT*(CR)(LF) . [NORMAL RANGE AUTO]

For the waveforms type format given in paragraph I3, one of the following data is output depending on

the waveforms type:

"MEAS"(CR)(LE} {Write mode]
"MAXHY(CR)(LF) [Max Value Detect mode]
"MINH"(CR)(LF) [

"RAVG",***(CR}LE) {

Min Value Detect mode]
Sequential Addition mode]

"A-B"(CRYLF) [Subtract A by B mode (LOG) |
"B-AMCRYLEF) [Subtract B by A mode (1.OG) ]
"A-BL"{CR)(LF} [Subtract A by B mode (LIN) |
"B-AL"{CRYLF} {Subtract B by A mode (LIN) |
"ALBL(CRYLEF) fAdd A by B mode (LIN) }
"NORM"(CR)}LF} INormalizing waveforms display mods]
"DOMIM(CRYLEF) [Visual sensitivity compensation waveforms display mods]
"CVET" **(CR}LF} [Curve fit display mode]
YCVFTPK" **(CRYLF) [Peak curve fit display mode ]
CAUTION

However, part of the waveforms and measuring conditions information may be lostif
the files are saved in the TXT formatl.




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 f{ile writing example:

"LADAT = Header information
"1994 May 0& 08:5L" - Date and time
"AQ-4138(155) LD UNIT - Label description
"o EP-LD ANALYSIS> MODE $ SPEC WD : 3.854nm"

"MEAN WL ; 1552.908nm  TOTAL POWER : -3.53dBm" Data area contents
"OPK WL o 1552.000nm PK IVL : -8,04dBm"
"CTRWL 1552.00"

"SPAN 10.07

"START WL 1547.00"

"STOP WL, 1557.00°%

"WLFREQ O"

"REFL -16.0%

TLECL 5.0"

YRESLN  G.1" " Measuring conditions
TAVE in
"SMEPLAUTO 0OF
HEMPL 501"
HNE AT ¢
TNMSK OFg"
TMONO : SGL"
WMEASY
ALSUNT OF




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 mformation is written on the disk. The

following details the data format.

(1}  Header information
"LADATY(CR)(LE) ' [File typel

{2)  When <DATE&TIME> key is pressed:
"YYYY MMM DD HE:MM"{(CR)(LEF) {Date and time (year, month, day, and hews) |

(33 When <LABEL> key is pressed:
"LABEL DATA 50 CHARACTERS"(CR)LF) [Up to 30 label characiers]

{4) When <DATA AREA> key  is pressed:

*<FP-LD ANALYSIS> MODE .9 SPECWD 3.854nm"{CR)(LF)
"MEAN WL @ 1552.908mm TOTAL POWER : - 3.53dBm"(CR)LF)
"PK WL © o 1552.000nm PKLVL : - 8.04dBm"(CR)(LF)

The data area contents are writien as they are.  When the WDM analysis function is executed, the WDM

list is wriften.

(5)  When the <CONDITION> key is pressed:

D "CTRWL s == (CR}LF} [Center wavelength]

@ "SPANFERE #UCRYLE) [Span]

& "START WL*= **CRYLF) [Start wavelength)

@ "STOP WL ks #%(CRYLF) [Stop wavelength]

& "WLFREQ*"(CR)(LF) [Level scale wavelength:0 frequency: 1]
&  "REFL.**(CR)LE) [Reference (REF) level]

@ "LSCL** ¥ CRY(LF; [Main level scalel

@&  "RESLN** #**"(CR}LF) [Resolution]

@  "AVGHERR(CRYLF) [Averaging count]

i "SMPLAUTO*"{CR}LF) [Sample count auto setting OFF:0 ON:1]
i "SMPL****"(CRYLF) {Sampling count]

@ "HIGH 3 "(CRYLE} [Measurement sensitivity]

&  "NMSK-**"(CR){LF) [Noise mask value]

& "MEAS"(CR){LF) [Waveforms type]

@ "LSUNT*(CR)}LF) [Switching of display uni¢ (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

L0G mode:
"REFL"-** *(CRY.F}
"LECL"** *(CRYI.F)

"REFL"-** #(CR}(LF)
PLSCL"* ¥ CRYLF)

"BASEL"##EE X(CRYLY) -

® Sublevel scale

LOG mode:
"REFL"-** *(CR){LF}
"SSCLG"** *{CRYLF)
"LOFST"** *(CRYLF)

LIN mode:

"REFL"*#* *(CRYLF)
*SSCLN"* #e¥+(CRYLF)
"SMIN"## ##(CRYLEF)

dB/km mode: |
TREFL"-#* #(CR)}LF)
*SEKM®** #{CRYLF)
"OFSKM "% *(CRI(LF)
TLENG™#* **+(CRYLF)

% mode:

"REEFL"-** *(CR}LF)
"SSPStEEE FCRYLF)
TSMINP"#E#* H(CRY)LF)

[Reference (REF) level]

[Main level scale]

[Reference (REF) level]
[Main level scale]

fMain base level]

[Sub-reference level]
[Sub-level scalel
[Sub-offset levei]

[Sub-reference level]
[Sub-level scale]
[Sub-base level}

[Sub-reference level]
[Sub-level scale]
[Sub-offset level]
[Optical fiber length]

[Sub-reference fevel]
[Sub-level scale]
[Sub-base level]



For the measurement sensitivity format given in paragraph (2, one of the following data is output

depending on the measurement sensitivity type:

“PLSLPF"(CR)(LF)
"PLSPKH"****(CR)(LF)
"L SEXT"(CR)(LF)
"EIGH 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]

[BIGH SENS 2]

[HIGH SENS 3]

{INORMAL RANGE HOLD]
[NORMAL RANGE AUTO]

For the waveforms type format given in paragraph &0, one of the following data is cutput depending on

the waveforms type:

"MEAS"(CR)(LF)
“MAXH"(CR)(LF}
"MINHY(CR)(LF)
"RAVG™**(CR)(LF)
" A-B"(CRY(LF)
"“B-A"(CR)(LF)
“A-BL"(CR)(LF)
"B-AL"(CR)(LF)

" A+BL"(CR)(LF)
"NORM"(CR)(LF)
"DOMI"(CRY(LF)
"CVET#+(CR)Y(LF)
"CVFTPK"**(CR)(LF)

[Write mode]

[Max Value Detect mode]

[Min Value Detect mode}

[Sequential Addition mode]

[Subtract A by B mode {L.OG) |

[Subtract B by A mode {1.OG) !

[Subtract A by B mode (LIN} ]

[Subtract B by A mode (LIN) ]

[Add A by B mode {LIN) ]

INormalizing waveforms display mode]
Visuzl sensitivity compensation waveforms display modej
[Curve fit display mode} '
[Peak curve fit display mode]



This chapter describes functions taking measurement examples so that even an inexperienced operator may make

Chapter 8 MEASUREMENT EXAMPLES

measurement smoothly by this equipment.
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8.1 Basic Measurement

8.1.1 Measurement by the [SWEEP] swifch, <AUTO>key

When the wavelength and level of input light are unknown, the <AUTO> key is used.

The measarement procedure is shown below,
{1y 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 compl'eti{m 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 fo significant

vibrations,make sure fo warm it up first and then implement the alignment.functior
prior {o the opsration.

Refer to 5.1.16(14) for the alignment function.




First sweep
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Fig. 8-1 Measurement Example by <AUTO> key



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 sefting, you may enter [1] [5} [5] [2] [ni/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] [07 [0] [nm/ENTER] by the ten-key pad.

{4y  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 [1] 0] [m/ENTER] or [unvENTER] by the ten-key pad.

{3)  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] [nm/ENTER] or [in/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] [nm/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 [UmyENTER] 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) fo a proper
value.
The setting standard is shown below:
. The center wavelength is set o 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.

{11y To stop the sweep processing, press the [SWEEP] switch and then the soft key <STOP>,

First sweep

Optical Spectrum Analuzer 1998 Jul 27 2@:8&  JRUTO

v 7-vn: aFix ZBLK

o

e : 11 S REPEAT
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28 :

EENGLE

ISEGMENT
EASURE

FY
BEEr
i
483, i i ‘ : { i
1562, B8 1852 %0nm 18.06rmD 1502880 [0

Final waveform by manual setting
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Fig. 8-2 Measurement Example Using Manual Operations




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, HIGHI, HIGH2 and HIGH3 can be

selected by the rotary knob or step keys.

Table 8-1 shows the contents of each measuring sensitivity.

(— 5.1.5 [SETUP] switch, {2) <SENS> key)

Table §-1  Measuring Sensitivity Selection
Mealsgrlpg Contents Me@urmg sensitivity
sensitivity display section
NORMAL Measurement is made with the AMP range fixed. SENS: NORM ELD
RANGE HOLD
NORMAL Measurement is made 3 times changing the AMP range SENS: NORM AUT
RANGE AUTG mnternally 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.
HIGHI1 Measurements is made by the synchronous detection SENS: HiGH!
method internally chopping the light to be measured.
HIGH2 "HIGH?", "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.

{2y Supposing that the standard measuring speed is provided when the measaring sensitivity is sef at
NORMAL ("NORMAL" : NORMAL RANGE HOLD, NORMAL RANGE AUTO) ; as the sensitivity
becomes better, the measuring speed becomes lower in the order of MID, HIGH 1, HIGH2 and HIGH3.




High
HIGH 3
HIGH 2
Sensitivi
k4 HIGH 1
MiD
NOMAL
Standard Low

Measuring speed

(3} The selected measuring sensitivity is displayed in the measuring sensitivity display section in the lower
part of the screen.

Optical Specirum finalyzer 1969 Jul 07 S:BO  /RESOLN
You. Vn: ArF IR A\ B0
; B /BLK

\i AAAAAAAA

"\jk\/{"‘« G W L sm;

<140 i ;

1547, 3rus . 1552, 38 1.8 D 1557.39m S

4 \

Er

Display Made by Pressing <SENS> key



8.1.4 Averaging times selection

When the light source level fluctuates or the light source is modulated (below several kHz), the wavefornm is
disturbed and this makes accurate measurement impossible,

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 seft 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 | to 1000 by the rotary knob, step keys or ten-key pad.

(-3 5.1.7 {SETUP] switch, (3) <AVERAGE TIMES> key)}

Optical Spectrum Analuzer 1988 Jul 27 21:80 /RESOLN
v [ fiFEN ALK (@8l
ggg B:FIX “BLE B0

HiGH 2

1€, BT RES:B.Blom  SEMS:HIGH 1 MG 1 SMPL:AUTO
59 s : 1 1 s : s : : AUERAGE |
s 1

MORE 12

i,
EETL}P

1847, 38nm 1852, 38nn 1.88rn-B 186T.38m  [ONED

f\
UL

S

T4 :

Display Made by Pressing <AVERAGE TIMES> key



8.2 Applied Measurement

8.2.1 Spectral width measurement

The spectral width of LD, LED, etc. can be measured.
(1)  To measure the spectral width of a waveform displayed on the screen, press the [ANALY SIS] switch.

(2} 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 spactral width from the standard divination of the waveform.

(3) To change the algorithm and threshold value or limit value, refer to 5.1.10 [ANALY SIS] switch.

(4)  When the [ANALYSIS] switch is pressed, AA value is displayed in data area.
This value is regarded as the speciral width,
Also, e shown in the data area indicates the center of spectrum width Al

(35) To measure the spectral width at each sweep, cause the <AUTO ANALYSIS> key in the soft key memu
displayed by pressing the [ANALYSIS] 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)

aotical Spectrum Araluzer 1988 Jul 27 21119
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Spectral Width Measurement Example (2/2}

Optical Spectrum Bnelyrer 1998 Jui 27 21:28 /SC 1L
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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 reprasents a level difference between the peak level and side mode level
and used as a numeric value for performance evaluation of DFB-LD, etfe.

The procedure for SMSR measurement is as follows.

(1) Press the {ANALYSIS} switch,
(2)  Press the <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 kiob, step keys or ten-key pad.
The markers are displayed in connection with this.

(5} Each definition of SMSR ! and 2 is shown in 1} and 2).
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13 When SMSRI 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,

Gptical Spectrum Braluzer 1998 Jul 27 2183
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When SMSRI1 is selected

2) When SMSR2 is selected:
A level difference between the highest mode pesk and the higher of the right and left adjacent modes
is obtained by a single touch. :
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8.2.3 Loss wavelength characteristic measurement

The loss wavetength characteristic of an optical fiber or the like can be measured by using the subtract operation
funetion.

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 AQG317B
QUTPUT Reference fiber INPUT
O - 1O

[Comparison value measurement}

AQ-4303B Unknown fiber AQ6317B
OUTPUT INPUT
] & . 1O

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 om

[SETUP} <SAMPLING PT> 1 1001, ISET UP} <RESOLN> : 2nm

[REF LEVEL] ;=60 dBm, [SET UP}<AVERAGE TIMES> @ 1 time
[SENS] : HIGH 3, [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 sef for the AQ-4303B, all the internal filters furm
off and light of all the 400 to 1800 nm band wavelengths is emitfed. '

8- 13



{3)  Execute reference value measurement.  The procedure for this measurement is as follows.

(@ As shown in the measurement system in Fig. 8-3 {Reference vatue measurement], connect this

equipment to the AQ-4303B white light source by reference (short scale) fiber.

@ Press the [TRACE] switch.
(3} 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 setfing 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.

{5)  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.
{1} Press the [TRACE] switch after sweep, and press the <FIX A> soft key to fix trace A,

T Sy 1998 Jul 27 21:10

v Fie s A:FIR ~D5P
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vas: Cii8 /BIK
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T Y— 3 S S—

dEr] g

_Ba& ......
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1209

TEO. 88rm 1288, 28nm 108, Wl 1792, B3nm

Reference Fiber Measurernent Waveform
(4)  Execute comparison value measurement.  The procedure for this measurement is as follows.

{I)  Asshown in the measurement system in 8-3 [Comparison value measuremént], 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 vides 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,
(B Press the <WRITE B> key to reverse the soft key display and put the trace B info the write mode.
@B  Press the [SWEEP] switch and then the soft key <SINGLE> Measure the comparison spectrum,
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Measured Waveform of Fiber under Measurement

{5)  Perform subtraction. The procedure for this measurement is as follows.

D

@
@

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 Hime, if <A~ B (A/B) — C> of the soft key is
not dispiayed 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 & subscale is displayed at the right of the screen.

{To display a subscale by auto scaling after subiraction, 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.
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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.

(D) 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 [0 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.
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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.
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Offset Setting by <OQFST LVL>

(73 Todisplay the scale for the loss in a unit length (I 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
tnterrupt 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. The waveforms are also changed
simultaneously.

Press the <LENGTH** ***Lm> key to set the length of optical fiber under measurement.
It can be set from 0.061 to 99.999 km by the rotary knob, step keys, or nurmeric keys.

The on-screen waveforms has the loss wavelength characteristics in T km of optical fiber under fest,

The offset can also be changed in the same procedure as Step &) of Paragraph (6).
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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 AQE3LTB
OUTPUT Short fiber INPUT
O] — = {20

[Comparison value measurement]

ASE light scurce AQE317B
Measured
Connector filter
Short fiber  adapter —
oL < ] B o)

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.
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{3)  As shown in Fig. 8-4, measure the comparison spectrum by the trace B after inserting an optical fifter.
The waveform is shown below. '
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{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 irace A from the spectrum of the
trace B is displayed.  The displayed waveform represents the transmission factor.
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(5)  To perform auto scaling for the waveform that has undergone subtraction, refer to 8.2.3 Loss wavelength

characteristic meagurement.

(6) To change the on-screen waveforms to the desired scale, manually set the subscale.

The following explaing how fo 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 {ilter can be displayed in percentage.

&)

To change the bottom value of the subscale, press the <SCALE MIN ##* *%> key.

The current value will be indicated in the interrupt display area.

The subscale value can be changed from ¢ o the "/DIV" value of subscale multiplied by 10, by
using the rotary knob, step keys, or numeric keys.



8.3 PNMD 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 Hght

source, polarization controller, and analyzer.

8.3.2 Measurement system

Wide band light . Polarization Measured
source Polarizer controiler object Analyzer AQ6317B

T d b ]

Fig. 85 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 re;:eatediy 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 JANALYSIS] and then the <ANALYSIS1 PMD>,
The measurement spectrum automatically calculates the PMD.
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Fig.8-6 PMD Measurement Resuit

Threshold level setting

When measuring the PMI), the waveform that descends from the peak beyond a fixed position is not
reffected in the measurement result. This fixed position is calied threshold levels and is set using the
"<PMD THRESH> key that is in the soft key of the <PARAMETER> key.

Besi.des, to recognize the fixed level differences on measured waveforms as the top and bettom differences,
determine them using the <MODE DIFF> key at the <MORE 2/2> stage of the [PEAK SEARCH] switch.
The keys of the "<PMD THRESIH> and <MODE DIFF> keys are shown below.

MODET DIFF
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Fig.3-7 <PMD THRESH>Key and <MODE DIFF> Key



8.4 Usage of Markers

Using markers permit wavelengtl/ievel 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 V' marker.

The line marker is classified into the wavelength ling 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 V 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 fo 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 jevel 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 <S8ET 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.
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Example of % Maker Display

The method of moving the moving marker is the same as that for the wavelength line marker.

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.

When the <SET MKR> key is pressed to sélect 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.

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 scrolied up or down by the step keys and the value of the remaining fixed marker can be

displayed.

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.

When the <MARKER CLEAR> key is pressed, all the % 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 vatue is displayed in the opposite position to the interrupt display section if the W
marker is not displayed yet.  When both line markers | and 2 are displayed, difference of wavelength
between them (L2 - L1} is shown below the marker value.
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Example of Wavelength Line Marker Display

1542, 28rm

(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 moverment,

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 marlker valees 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 %/ marker position if the ¥/ marker is
displayed or at a 1/4 position from the upper or lower end of the screen if the 7 marker is not displayed,
and the marler value is displayed on the oppaosite position of the inferrupt display section.

When both line markers 3 and 4 are displayed, difference of wavelength between them {L4 - L3) is shown

beiow the marker value.
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Example of Level Line Marker Display

{2) Table 8-4 shows the method of moving the marker after it is displayed.

Table 8-4 Methad of Moving Level Line Marker

Level line marker Moving method
Movement to the up Turn the rotary knob clockwise or press the step key { T1
Movement to the down Turn the rotary kaob counterclockwise or press the step key | 4.

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 leve! and bottorm 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 s 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 mztomatically scarched at each sweep and moving
marker is displayed.
After the [PEAK SEARCHS] 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 <AUTQO 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)  Pressthe [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 | appears at that position and both wavelength value and level value of the fixed
marker 1 are displayed at %/ in the data area.

(3} When the moving marker is moved further, the wavelength difference and level difference from the fixed
marker | 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 fevel 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.
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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 | and marker 2, lagh-speed sweep
processing can be executed.

This function is useful for observing variations in a specific portion of the spectrum.

(— 5.1.1 [SWEEP] swiich)

(I} Set the wavelength line marker ! and wavelength line marker 2 to both sides of the range to be swept.
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Marker-to-Marker Sweep Range Setting

(2y  Press the [SWEEP swiichl. In the soft key menu displayed by this operation, press the <SWEEP MKR
L1-1.2> 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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After Execution of Marker-to-Marker Sweep Function

To cancel the marker-to-marker sweep function, press the [SWEEP] switch.  In the soft key memu
displayed by this operation, press the <SWEEP MKR L1-1.2> 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 obtamed.

(-~ 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 | and wavelength line marker 2 on both sides of the range where integrated

power is to be measured.
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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 al} range of the screen.



The integrated power value is displayed.
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After Execution of Marker-to-Marker Power Measurement Function

4y  To cancel the marker-to-marker power measurement finction, press the [ANALYSIS] switch and then the
- spectral width search or SMSR meagurement soft key to display it in reverse video.
When the key 1s 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 2 secular change of level with: a specific wavelength, and is useful for optical axis
alignmernt in entering the light source into an optical fiber. '

(— 5.1.4,5 [SPAN] switch)

Talking a case where the He-Ne gas laser (632.3 nm) space light enters an optical fiber as shown in Figure 8-8, as
an example, this function witl be explained below,

AQ631T7B

X He-Ne gas laser

o:—ﬁ—m{)

ptical 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)  Setthe 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 fime axis.

(3)  With the 0 nm sweep set, the time requived for a sweep from the left end to the right end of the screen can
be set by the <0 nm SWEEP TIME> key in the soft key meny displayed by pressing the [SPAN] switch.

{4)  Press the soft key <REPEAT> after pressing [SWEEP] key.
When the switch is pressed, it is possible fo 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.
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8.5.4 Normalization display function

This funetion 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. I 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.
"OINORM/DSP (or BLK) is displayed in the frace status display section.  This indicates that the
waveform has been processed by this function.
If the wavefotm 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 af fime 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 7 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, &5 an example, this function will be explained as follows.

NOTE

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




(13  Onthe ordinary display screen, set measuring conditions suitable for measuring the spectrum.
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(2)  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 [nmVENTER] or {un/ENTER] key.
(= 5.1.1 [SWEEP] switch, (8)<SWTP INTVL> key)

(3)  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.

(4)  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.

(5) 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. '

(6) For setting the display angle and the number of display speetrums for 3-dimensiona} display, refer to
5.1.12 [DISPLAY] switch, (13} <ANGLE> key, <15) <Z-SCALE> key.)
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Chapter 9 GP-IB FUNCTIONS

This chapter describes the GP-IB 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 eqguipment itself functions as a controller.
There are two GP-IB ports (connectors) on the rear panel of this equipment.

. GP-iB |
Used fo control this equipment remotely by a controller such as personal computer.
This port connects the controller and other units to be controlled by this controiler.

o GP-iB 2
Used fo 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 controfler such as a personal computer is connected to the GP-IB 2 port,
it is impossible to confrol this equipment remotely.

s Even it external units to be controllad by the wavelength variable light source or
program functions are connected fo the GP-IB 1 port, they cannot be operated.

¢ These two GP-IB portfs are independent of each other. Accordingly, it is
impossible to send messages directly from a confroller connected o the GP-IB 1
port to an external unit connected fo 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 | Port

Code . Interface function

SHI All send functions
AHI1 All receive functions
T6 Basic talker

Serial polling

Talker release by MLA
14 Basic listener

Listener release by MTA
SR1 All service request functions
PLI Al remqte/lacal functions
PPO No paraliel polling function
DC1 All device clear functions
DT! All device trigger functions
co No controller function
El Open collector driver

9.2.2 Connection to GP-IB system

Tumn off the power supply of this eguipment and the power supplies of the units (e.g., controiler) 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 stalus, this will cause
a malfunction or failure fo 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 Localiremote function

{1

2

()

“4)

%

When REN and ATN are caused to ge "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 senf from the controlier or REN is caused to go "false”, this

equipment can also be refurned to the local status.

When the LLO (Local Lock Out) message is senf from the controller, this equipment is put into the local
lock out status, This status can not be retumned to the local status by pressing the <LOCAL> key.
To reset the local lock out status, cause REN to go "false” by the confroller.

9.2.5 Program codes (commands)

(H

@)

(4

3

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 nomber of characters except blanks (including control codes), an excess of program codes
1§ ignored.

The following two delimiters are valid.
e (RLF
* ECI

Every blank is ignored.

All incorrect program codes are ignared.
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9.2.6 Output data

When this equipment is specified as a talker by the controlter, the equipment outputs data. I is necessary to
specify the contents of output data beforehand by program code.

Table 9-4 shows a list of output data request cedes and output data formats.

When the power supply is turned on, the string delimiter for output data (delimiter between data) is setto ",
while the block delimiter (end character of data) is set to CRLF + EGL.

These settings are changeable.  Tabtle 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 -+ EOL
BD1 Sets the block delimiter to LF + EQL




ding §1 SHStp [puoap aadyl ol

dn fo pip sy ‘wondo suyt sof paifioads aw (¢ OIGLAT SH3p pwioap 22441 fj
(onwas) tondo paunopun uv spy apgo Sy fo 1uiof viop IRAINO 124101 3Y | BON

9-42

(ssa1ppe L1owua)
1£ 010 $3
SSTNT. 20 dATR[Y 10007 01 [ -paniuo
JMNT. @ OTBA AIMOSqQY T (1apesy)) st 1red PIUTISPUL A LAY
10007 O “smwsx
(17— A000°1 9 [T + 7000 1) (10007 &1 1)
. mE(]  RIEP JO BQUINN
A A warrs o sreard SSAENT (ereos NIT) ATowan Bl BiR(]
(A esFDrws #7 (A8 ks Thren s (TS a7 {(1epesg)
! ) _ wwkdnd waaerd  LVAT 7y 901} Ul BB(]
"BIED JO IqUInU oY) 0] Ferrs i rreerd  ALVAT g 2ovn 1 z1RQ
SUIPIODIIR SIMLOD B3R aoedg [ SI— AR V 20BI U1 B1B(Y
Tayueep ooy 1 (dd) (ar2a5qnes 94 30 NI W/M 5 "M
pyep Jums T (dS) 4 3[B0S NI’} U0 BIB(E
(8sa21ppe L1000}
. €0 g £$
W7 HCL, aN§BA ATIE]DY 1600 O Y -PanRiEo
JAEG, 0 enpEa omjosqy {lopeaf) st ped POUTISPULL D41 UM
TODOT A T 7 sesesesene
(00012~ 2 00°012) (r000z o1 1)
BB} EIEP JO IOQEUNN
'y A rrradaenand SINHINT {o1e0% D)) Alouraw Ul BiR(]
ﬁﬁmmv**.***mn. “(AS e *ﬂdmﬂmu*****é (zopeaiy)
Iy s genpn . DLVAT] o) 20en U Ble(y
"BIED JO IDQUINL Y} 01 wamrxt wxxead  HIVAT € 20rL U1 B1B(]
BUIPIOdIE SINULUOD BIB(] asedg S derard  VIVAT 4 BOBI) UL BIE(T
Bwyuepp porg (A8 . {unyygp wuygp ‘wgp)
seymurpEp Jelag o (AS) « 3{pas DOT Uo BlR(
reuoy erep sadino aye | pUEBLIEOD j5anbat ding uray wdno ejeg

(L1/1) siemiog ereq inding 6 AAEL



{1000Z 01 1)
(uns} mep sixe (18US[DABAL  BIEP JO JoqunpN

A A

LT3 PITRI (g |3) AN ¢ 1) PR VA VY ]

L }
T !
“BIEP JO IDqUEmi a1

5 Joudg
sapungEp 001 (g 0] FUTPI0DOIE $ANUEUOD BIB(]

Jonurp Fumg  {dS) «

(ssaIppr AI0UIaUD)
g0 g - 8%

100074 03 1Y -pepiue
st Jed poulpiopun oY) Uay

1000 O3 T - wesewenex
wxrsrdwrered SENTWM
wkkpdd ekl OLVOM

sxxred wxaxd  LIVUOM
sxwrkd srewsd  VLVIM

(stxe mBuapasem)|

Alowaul Ul 218

(shre pSus(asem) D 2081 Ul BIB(]
(s1xe yiSuayasem) g soul Uy vlecr
(s1xe YHuo[aaEm) v 20BL UT BIR(Y

jeuiIo) eyep ndmo oye

puruEnoed 3sanba dmg

way mehno eleg

{;1/7) syewnre] vreq) nding

6 AR,

9-43



Jrdino §1 su81p pwicap saayl 0 dn fo pjpp a1 “wondo siy 40f patfioads sav (¢ DI LQT) suSip owioap sa.4y ff
Tow wes) HOLAO pauipiapun uo soy 2jqo styi fo joueef pipp rdine 4aypol ay | 210N

(3run ow 10 M)
[9AST

(A s TTers sV VIANIT
(T4 sV FETNAT

{gp 10 wgp)
[aaa7]

(ADr ens TVIANT
(AL ex wart TEIAWT

. A (v (19aag) sn[eA  Ia{IBUL SUIT]
TS NITA0 Ores DO od CANET (1oA0}) enfea ¢ 1oNIET SUTT
{(zy 1) () .
Kouanbazg mTusfoae
(A i s TN (ADers exsx™ VTENNWT
(A skrn sV T IANAT (O st a7 7 ANT (pustena)
: — yeme o] (wBustaara) anfea 7 aoxzew sury
v (iFusanam ur paejdsip oy m M wAuaoadm t pakeldsip uoy A NI (iSusiaaem) onjeA | JANIRUI 9]
{uun ou 10 A\ {(zHL) (gp 10 wigp) (z11)
ToATT Aouanbary jA277  Asuanbarg
(< F 1= PN (g 1) IIRIRINL y Sk v ) 1 21F: (ai: )| ¢ 1) MRS v i 3. 1 F |
(ag: I IC=: P (q ) MRS Y S v §: 5 1A F (A e o AS Dnen ww 7 7 TEAINA
[CqR: piezs SR Cq o) ML VAR VA b AL (AL e FHAS ewnen a7 UAN
_ appos NI 10J Aujdsip Aouanbaly _ ajeas NO Joy Aeydsip Aouanbarg
(uns) (ua)
(gp 10 wgp) yidusy (gIp 10 wgp) Fual
1oAR] ~DAB M [2ae] -SATM
CeE: DIFr: PR (¢ () POPURRR v A v 41 D1 LT (A s F S i srnn 7 7 TTANM 00T O Ligas
(a2 Py PP g () RPN VA v b 031 21 Caxs PP = (g L) PRI v vl §75: 171 wewrl AW
Ca3s )P0 PR g () MOFRPPNR YL v 'L L1 [Caxs Ermpmmmes (e 1) NNy S vo< b: 1 07,1} TN SN[RA T TIRIL PIXLY
; SN[RA | IDIRUE PAXT
M afeos NI 201 Aepdsip qiBuajasepy _ a[eas O I0f Aepdsip mduspoas sy GTHAN TP T IATE paxLd
: ST AN[BA JO¥IRW T TUWAON

ULl BlEp Indino Joyje ],

puewos ysenbai nding

w2 Jnding eyeg]

(L1/) sreoy vlegg mding 44 9[qe],

9-44



wAddMS. « SIWE 2id
wNEMS, A SWY
JHILMS, A HSHYMHL
WNHES, e ANH  {seprafy)
(zHL) (zHD)
sapow YIpis EUSPABM
Jo Jaqump Tesoadg FER) N

104 £1 LT ¢ () IR | | ) S v (1opesy)

: Kouantboiy wr possoxdxo S1 10MIBU UST M

(o) ()
sapotu yIps  pgusjeaza
30 PQUIMN enaadg UBDAL

054 F I (g 1) PRI ¢ [ ) PO v {1epealy)

: pFus(assm 111 passardya 1 IIBUT UL M
(HLATM TYE1034S)

GVNV

3nsai SISA[RUY

yeuLI0) BIEp mdino moyie L,

puewILod 182nbar inding

way wndino eyegq

(21/%) srewo e nding 6 3[qe ],

9 .43



ndino st spBip punosp 22441 o dn fo mip sy ‘woydo suyp aof pafiveds aun (¢ DRILAT) SHBP [Pwicap daay1 f]

(o) wopdo pautpaapun up spy ajqu siy fo pwiof iop andine «aypny ay] caloN

(M) (urgrp)
IamMo g Jamed
(AW ses T Heww s 7 MNT (O s =V WEAd
(21228 NI'T YAMOD) (1898 DOT YIMOI)
{ar) {zH1)
{(ASWS) Ealicakiiiy
20URIRIITP 104 ] mFusiaaem
(AFVar 7o T IS enrs was
(urgp} (ZH.L) (zdL)
[942]  WSud[dARM (ugp) |mSusjearm
yead pug yead pug  [9A9) yeoq yead

(4 52) marmene=(q () PRI (q 1) s { g 1) ML v 1247
: Komanbaxy vl passardxa st IoNIBLT A

{ap) (un)
(ASS) 20UIIIPIP
SOUBIAINDP [2ADT] YIBO]9AB M

(k2 ) PEmE (g | I

(ugp) (urnr) ()
1Az pSusjosem (wrgp)  qBuosasm
yead pug syead puz (99 yead yead

Mmm,vxn*.***HAﬁHmv*%*.****ﬁva**.***%ﬂmmu***.****ﬂ.ﬂHmzm
: puojosam ur possaxdxa st IaNreur UaY M

(ISHS)

LVYNY

S SISAJRUY

jeurroy eyep judino Joy{e]

pUBLIIOD 15antbal inding

wit ndino ey

{£1/¢) stewzo weiInding -6 9igeL

9-.46



mdno s1 spSip jpwisap saayr o1 dn fo piop ay1 ‘wondo Sty Jof parfioads aun (¢ HIGIT) SHZP ppunIsp say fi -
U read wondo pauiapun up sny 31gpy sty fo 1ouiof piop ndino 1ayv] 3y (20N <

o

(um)
BIEH ) REATY
HIBULIOC] ()
(ap) (wgp)  uonnjosar (ap}
AN lemod Qv Sunmsesiy By

(TD) s v TS tr e TAS) seen reron QS Foor domn o7 ANCIH
(:IN Va3 LVNY 1|nsal SISA[RUY

1ew0] eyep andino Ioye, puewoo 3senbal irding wayl 1adine ey

(L1/9) syewrog erep mdng -6 3[qRL



(Z}11)
+ 0} 7 SWwa| {ap) (agp) Kauanbaiy o3
Jo uoyeIay AUNS FIAD] HESY Sead PO
(et 1A (1) TN (g 1~ I (g () IRRINIPIN (g 1) TS 0 1,1
: Kotanbaxy sy AR[dSIp 01 19§ St IDNIEW USY A

. ()
¥ 0} 7 SW2If (gp) {gp) ifuajesem unod
Jo uoneia)] MNS [9n2] Yead jead PO

€0 £2 F0al U £~) IR {y |5 memmuns (1) WP ¢ [ IR 0\ (@ 1,1
: (p8uaeaem Y] AejdSip 0] 198 ST IONIBUL GAG AN

"Patdatas SLAGY PYos <HALLYTHE AV TdSIO> WYM

(ZH.L)
+ 01 7 S]] am (agp) Aouanbayy B0
Jo uoneray] NS £2A2] ead yead PO

€01 10T ) PSNINN (g 1) PRSI (¢ 1) PPN (g 3 PP (g 1,78
» Asuanboyy o) Avpdsip 07 198 ST IYIBWI LY M,

(ww)
# 01 7 sway] (s10) (wrgp) qEusioAEM  MOD
Jo goneisg UNS [9A9] jead ¥eod IPOIA

(e S H NN (4123 PN (g 15 PR (g ) UMPIRINI (¢ () I o' [ 1Y
: yiFusipanm o1 Arpsip 01 199 1 IoNIRUE USYM
pardoges st ey gos <FINTOSAY AV IJSIA> Uaim
(mnam)

CVNY

syjnsal sisA[euy

euoy wjep dina e

pueurwos senbai mding

wyr nchno eyegy

(¢ 1/0) srewog wecg ndimg -6 3[qeL

G-48



(ep) (ap) (g1p) (¢1p)
6 01 7 stayy {2A9] [3A9] [3a9] [2A2]
Jouoneoy  NIWXVIW winenimjy wnersely o AnR[SY

04> 3 100 (1) P € [~ I { () PUPRIRUNIN (g | ) M

{ZH.L) {ZFLL) (ZHL1) (ZH.L)
Kouanbaug Aauanbaaf Kousnbay Kouanbayg MMMMM
NIWN-XVIN [EAILHTHERY W XEN aaneey
LG 12 PRI 'y {5 TSI {q {) FOIUTIRINN (q 1) IRPPRIINN (g |- JOIS () (g 1,1
: Aotanbaay o) AefdsIp 03 198 SI IOWIRIL USL AN

(ap) (ap (ap) (gp)

6 01 7 Sty] [EEEH {3A9] 1249] [ea8]
Jouones)  NIN-XVIN WRIMINIA WRIIYeN  SANBOY

(@) {ASYew waal QS ow waal (U8 o wael (S Faw wrs

{wr) {um) () {un)
yifuseaes  Susfaasm |fuspeamm  ISusieam M.Ewon_
NIW-XVIN - LBy WIRTXEA QALEOY PO

(R =) PRI (g () PPN { g ) UPPRIIIN { g 1) PPN ( o () IS (¢ )

T yBuspoarm o) Ae1dSIp 0) 129 ST IAO[IRWT TIYM

:pRI0D(aS S1A2Y oS < LITHA AV IISIA> 1oym

(e (p) (gp)  Cwsp) {ZH.L) (ZHL)
L0177 Su] NS AUNS [9a3] [aA9] Kouanbaxy Kauanbay oy
JjouonER)] angy  OMIOsqY SANE[OY  IIN[OSqQY aage[n ANOSqY apo

(£ N alar (e 159 IR ' {3 FRRPIPIN Vg 1) SRS (¢ () Snaniol (g L3 INPRRUPINN £ ¢ ) TIRININ (g |) TS g 7'
: Aouanbaly oy LejdsIp 03195 ST IAMITW USYM

(gp) {gp) {ap) {wgp) () (tum)
L 017 sy NS WUNS [eas] [9A9] pSuaioaes  Sudpeaa unoo
JOUONRISI] DJALR[DY  QIN[OSOY  QANEIRY  AM0SQY aaney AN[OSqV PO

LG 12000 (0§ PPN g ) INPRFIIN [ () IR (g ) PUPAPIRIN (g ) PPN [ | IRPRFUPIN (g |} PR 2} g 1,1
T uareaem oyl AejdsTp 0] 398 57 JONIBUL UMY

1pataalas S1ASY Yos <TIYWSHY AV TdSIL> UsUm

LVNV

Jeurlof ejep ndino soyyey

pugoes jsanbas mding

w3l indino eregg

{1 /) swwuno met inding  $-6 9GEL

9-49



mdino 51 suSip jpwzap asayy o1 dn fo mop ayi ‘wondo sng 1of parfads 3ap (¢ DFq L) SHEp jpwoap .yl fj
Trnwas) Hondo pauyapun up svy apqop syt fo pounof siop Jndme seyjol ayf BION

(gp) (ap)
RN (yFne (gp)
a1ddry ssory  (ypy[m $501)
(0412 PN (g () PPRPINRG of (1) PR
(zHL) (zH1) (vrp) {(zZHL)
UIpim Asuanbaxy [243] Aouanbayg
fenoadsg I yead qeogd

(@ £5) PRMPRININ (¢ |~ IRFRSURIIN (g ) PRI (¢ () PRI v e, f: 5 A |
1 Aotranbaiy oty Av[dsip 0 195 S1 IDNIRUI UDUM

{ap) (ap)
Iptas (e (ep)
spddry ss010  (UopPMIEs ss01D
(at | P QOu**.***HﬁQmw**.***ﬂ
() () (wgp) ()
ILM giSus[oaem 12A9] yi8usjeaem
[enoadg FEIlig sead Lo g

053] JOPRIIIN (g | PONFLIAIIN. [ ¢ 1) RNAIG=x] (g 1) PRIy " 1o | 1
: gySuaases o) Ae1dsip 01 198 S1 o3RI HIYAL

(1411 IVNV

yeur1o] viep indino Joye],

puruno jsenbar mdmy wayt yndhno eregy

{{1/6) srewio meq Idmo -4 9[QRL

9-30



o st suSip ppuosp a4l 0 dn fo mipp ayi ‘wondo sty 40f patfioads 24p (€ OFGITT) SuS1p ppuroap a4yl fT
Cin wred HOUAO pauyiapun uv Sny 21qo1 sty fo ipuiof pjop indne sy ay [ a1oN

(g}
OBy (ap)
5501 (HR[)[®) §5000)
(a 1<) PPl (g 1) PR

(ZHL) (ZHL) (utgfp) (ZHL)
Ipis Kouanboarg 19A9] Aousnbag
yaoN IuaD) wopnog wonog

433 JRPRLIN { ¢ {) PRGN (¢ (- PRSI (¢ 1) PSRRI v o < 1y
: Kouanbaly ay Aepdsip 0] 195 $1 NI WM

(dp)
(B (ap)
$801D) EHE R )
(D) s veme H%mmmw**.***uﬂ
() {ury (ugp) (o)
JIpra Sw&ﬁnﬂ@sfﬁg [2a93] 5%.—&@”0.)&.\5
30 . =14 Q310 10110
{as *W*#***AQW.W*WMW***ADm *%M**m ﬁﬂgmww**ﬁ.*m**ﬂzmdmm

: y13uaioaem 23 Ae]dSIp 0} 195 ST JOMIEUT OSYAN

ONLE-TED LVNV

1euof elep ndino roye L

DURUI0D Jsanhaz mding wayl 1ndno ele(y

(L1/01) siewito f me( mding -6 9§QRY,

9-351



mdino st s3181p prgosp sa.yt o dn fo viop ayp ‘uondo sty aof paifioeds sav (¢ DI Sidip puiosp sa4iyl f
(om wan) HOUAO paulliapun up SOy 3)qD} St} f0 IDWLO] DYDY INGINO0 424]D0) Y [ 110N

(zH.L) (zH L)
UIpLs Aouenbayy
YNON Iomay

(e s w4 AS hens 2222 DINMS
1 Asuanboxy oyy Aridsip 01195 ST JOMJBLE UBYAL

() ()
Yipim 8usiosem
SN o)

(2 ) PRI { ¢ [) RPN | 7" L
¢ yiSusponem oY) AedSIp ©1 195 SI JOFRU LU M,

(HOLON)
(o)
6 01 7 SWaN] (gp) {gp) UOBN[0SAL
10 uoneI] AN uren) pamsespy

(agy (1) NG (1) INRUMINE...1 ( 1) MNPREN

{tugp) {uru)
(uggp) {aA3] (wap) pius[oArm  JUNOD
ramod oy wmding TaAd] nduy [auuRyy 2DOWN
(S aw wwe - LS hww w0 T (U i e 5 (A0S it sl IS Do TANING M

CAN-am)

JelIog e1ep Indino e |,

puewUed 3sonbal uding

way mdino epecy

(£1/11) sseumiod el snding -6 2[qBL

9-52



rdmo s snBip ppusap aaag of dn fo mpp ay; ‘uondo sy sef patfivads a.an (£ OFALCIT) SUSIP jowloap 204yl fj

(oames) Hondo pawgaapun un spy ajqm iy fo iuciof p1op indmo aaypoy 2y ta10N

(zrpL)  (wap) (zHL) _
(ap) 198710 paa]  pduspeaem (ZHLL) Ypim
HSINS SPOA] yead qead [enoedy

e s PP 3 U (g MRIRINN ' | ) MMM (g {) RN {4 1) PRV v vl B (¢ |
. KouanbaIy wr passa1dxo 51 1oYIBL USI M

(var)  (wgp) () ()
(gp) 1a51j0 19A9]  FuL[aAEMm mpa
ASKS apop Hqead qead Tennadg

Carz Pl o (q1:) TORRIININN (g (> Psoumme (g ) IRPRRRN (g | PRI va vs : £ (4
: EUSIAM U POSSoIdyd ST XINIBUL WA A

(SISATYNY aT-944@

(crgp) (zH1) {wgp) {zp.1) _
sapotu Jo mamod  qEusjasem [past  yidusearm (ZHL) YIpws
IDQUITN] [Be L uBap ¥2og yeeg renoadg

TTa1S ) N V' (3 Mo O (g ) RPN ( ¢ 1) S { ¢ [ PRIV (¢ () PP ¢ i 7= £ |
Aouanbay i possardxa 1 IaYIew Tay M

(wgp) () (wgp) (un) (un)
sapowl Jo mod  duspesnm 19a9]  qifusiaaem Ypis
Jaguunn 18100 uBaA Head yea ] reusadg

[ = 9 JOPIN (g 1) Iomamp. 2 {q 133 IR (¢ ) Ppere (g 1) PRI (g |) IINPRMINNLv.d g |y F: I |
cpSus{aanm W1 passardxa S1 IR By A

{SISATAVNY (F-dd)

LYNY

1S21 SISA[BUY

jeuro] eep jndino 1sype],

pueumnueds sanbar nding

urayn adino eeg

(Ly/Z1) sigwof e inding -6 919eL

9.53



adino st snSp proap o of dn fo mpp syl ‘wondo sugp wof patficads aap (£ DL SHSp jrwioap szl f]
(o mes) HONAO paunpiapun un Svy 3jqe] s1y) fo jowiof pipp mdimo 2yio; 3y} (30N

L] 12MO0] 2} LOPUN St YNS:S
qruur 1addn 9y} 1040 S1 [9ADTTIZ ‘PIOUSAIY) 2 1940 ST PLIP YiFURARA
(A0[2q UM SONFEA 0M] JO WINS O [ ) "$I)LS LBy JO I a7 ], : 4

JIL $am0] 2] JapUR 81 [3A]
‘ULIETR UON ()

NIV

JUStiamsea
WAL ONOT U a1egs BHELY

() spoumieyD
(ugp)  Busjosem Jo
0} 7 swonrjeaday  (lugp) UNS  [9ad] yead Head  leqump

{asr—(ask *.*%*.mﬂmv**.***%Aﬂmu***.****meu***QrﬁJwQ(N\H

(000T ©F 1) J2GUMH BIBCT Jppun
#axxo LY ALY

JISOE JEORIDINSBI N WHH L ONOT

suonnadar  speuueyd
TBAIMH o . Jo
aury payeaday laqunay  IAqUUnN

1(RT ENN [ g () P (g s ) ML w i R g

&LSLET

NS89 JUILLEBIRSBAUL INYH L
ONGT IO UORIPUOD JUINIINSEIA]

(zHL) (z111)
yead apowr - yead apow
(Sd)XNd uey-lydng  puey-yec]
Aﬂmv***.*****ﬁﬂm SN, (g () IUNPPRSMINLy {1141 F: |
(SISATYNY QW)
{utg{p) (zH1) (argp) {zu1)
somod  mSuspoarm [eae]  wduspeaem  {Zp1 1) mipim
oL uBo B2 yead [en0adg

T £2 DA 3 (¢ 1) PIRPISRINN | ) PIpr 2 (g 1) PRIRAPIN (g ;) RPN v A v C i
: Aouanhayy ur passaadxe st rayre: Uat

(ugp) () (tugp) () (wu)
Jamod  qiuajoses [3aa]  mSudpaem P
[B10L BRI yeod qead [enoady

(ai< o w3 (g () PRI ¢ () mwempnc (g 1) IR {q [ MIRFURINNIR v v 12 | |
T ipdua[asam Ul passardxo SI IONIBHL TS Ay

{SISKTVNV 09D

LVNY

{1821 SISA[BUY

oy erep ndmno ey

puetzuod 3sanbai mding

wayt ndmno weg

(L1/€1) sreauog gegt dng -6 A1qeL

9-54



mdine st spSip prugsap saan o1 dn jo pipp syr wopdo sty sof patfiosds 240 (€ DI SnSip pruioap 32.441 ff

os mr sl HONAO pautpun uy spy apqs siyp [0 1w vipp mdmo 2ypmy 3y ] Ja10N

(wo) YSYIN 4SS uondo g
(dP) 441 BEOW  uendo qiy
NO={ ‘430=0 ,ﬂm HAOW muondo o
o wondo wg
(gp) zHl  wondo iy
(ApyHL  :uondo pig
TASINS 'S TUSHSY  SIWENVHLE  SWY'Z  HSHMHILIT  ANHO
wiofy  cuondo pug
ASKWST HLAIM 9PX—0
195 2q o wjawereg  uondo isg
(Ca £z 9PN g 1 TR (g {3 TR (g |\) FIUIN (g ¢ JOUOUOI £ 1) MU (g s UL Y P ig £2 2 L€
. (AT9I@ {=aTdIa stapernesed s1sifeuy
(gp) TIATT 188410  wondo yig
(ap) 4410 IAOW  wopdo ),
NO=1 ‘440=0 ‘LI HAOW  ondo wo
5 wondo wmg
(gp)zal  wondouy
(gp) g1 :wonde prg
HIMOd SIWY IVHJ'E  SIWYE  HSTIHEL ANHG
unpuo8ry  wondo pug
ONFAOWE  dHMO4dTVIOLT  IMNVIANL  HLAIM DHIS0
125 2q 0} IAluels ] smondo )8y
L 121 O (g {5 IR g ) I (g 13 TUPONE ' 13 IR (g 1o RN (g [~) W (g () MY 7g i B |
(141D Lx(TTdA siojetrered sisieny
sjauueyD
FBguumnu HLER[E JO
‘corz sugadoy wrepy HI mequny JUIRINSBAW YT L
(A (S TS (TS e LANTV LT GLAWTIVEIT ONOT ut eep uonisod wiely
1BU0] BpEp Indine xR ], puewued 1sanbar mding Ay ndine ezecy

(L1/p1) sieauog meq MmO 6 A9EL

9-55



ndno st $318ip pruosp saay o1 dn fo piop ays uondo sup 10f payfizads aun (¢ HEIIAT SHSip prunaap sa.04 f]
(ew wxsl HOUAO parappun up soy 31go) st fo iuof viop mdmo 4ayp 2y JaoN

(wuyyagy Hodvas uondo gig
(wyg)yvds Hy - uondo g
(gp) A TIAOW  cuondo yyy,
NO=I “1:10=0 L4 gaow  uwondog
3y uondo yig
{gp) Bl wondo yiy
_ NO=1 ‘Jd0=0‘m§ ‘uondo pig
I-NIEE TATYNVIALZ SWHT HSHIHLO
unodyy wondo pug
HIGIM T TdAINS
WIVLSSOUD Y UM DAIS'E TMNVHANT TM VAL TATIAVELO
198 24 O} Jajeuwiele HGOEQO 151
(0= ) ({3 PN g 13 TN (q 10 1 (g 1) UM {q | PN (g (3 M ( () MU0 1) v KIS £
CAd-T14) Lx I s1ajouresed siskyeny

(wo) MSVIN YSINS  wondo yig
(ap) 1410 qaow wondo iy,
NO=1 ‘J10=0 ‘111 IqOW  ‘uondo my
< uwondo yig
(gp)zHL  ‘uondowy
(gpyHL  cuondo pig
FHMOAF S HVHLE ST HSHYMHLET  ANHW

unpiioS)y  uondo pug

HIMOd IVLOLT T NVHEW HIJIM DAds0 .
s aq o] Ipewese ] uondo is|
(<D (g1 PRV (¢ ) W (o () M (g £) M (¢ 19 I () ML I 2T 12
{agD e dTT s1agourered SiSATRUY

jeuroy eyep ndmo 1oy purmwoes 3senbaz nding way mdmo eeg

(L1/61) sypuog v nding  pg 211

9-36




mdmo st spBip punsep saayy o) dn fo mipp a1 “uondo sty of paifivads 240 (£ DILTT) SHSP pwsap 32441 j
fon want UOLAo pauzjiapun up sny 3)qo1 syl o 10uof vipp IRdING 1ay[01 31 [ BI0N

WAN %Q _uwu.m—ﬂmh 51 BO13038 [elatunu JTHQ.Z.D Ul e
WIAO. %ﬁm GGOQ—QQM S1 U008 [RIZUNT “TIAQ U] »

(pauoads 10u yur)) (wgp)
d2mo g .530&
(A s T T« 7 TN TN (Y es Fee = 7 HANWA
3[BOS NI'J #0[8A SATIE[oY - a[®os D) anjea dalle[dy]
(M) {wgp)
._030& . ‘mugom mn_.zm}m
(D b T Taner s MNTIND (I s + S IWEANL LAXVIA BIED JUSHOINSBIL
2[e08 NIT Ar[BA 3NjOsqyY 21B0S DY FNYBA JIN[OSqY JALNG TOTIOUN] I2)OUI F2MO ]
(wu)yid v HOUVES rwondo yiy
(wu)govds HD  cuondo yig
(ap) 445 FAOW  rwondo g
(ap) {1  uoudo iy
NO=1 ‘JJ0=0 ‘4§  uondo pig
I NIEE TATWOLLOS? WOLLOST Hvado
aprod|y  uondo puy
NIV.L S5O
HIOIM HOLON'S TMNVANTZ 1M WOLLOE T “IAT WOLLOg®0
135 9q 01 1Pty wondo 35|
(A w4 (AS) 55Tl AS 1 (A8 Dl AS D w1 (AS) £ (AS) o US ) 7 NH LA
{(W1g-T114) L NETE siaweled siskeuy

oy wiep wdino Jeye L

pueutios 1sanbar dmey

wa)t ndino giegg

-57

o

{£1/91) sipumog srecr mding g6 2[qeL



mdino st spdp (pwiosp a2.4y1 01 dn fo vipp ayp ‘uondo sty 1of paifioads oup (¢ O LT SILBp ppwidap sa.41 i
Tow won) WOUO patigpiapun uo spY 21qu1 S1Y1 JO 10ttof pipp indmo 1oy1or 24 ] (o10p

Ioquuinp
(a7 NIV A NIV M IDQUING L0112 FUIUIE A
LB IfL] ad
() s seeaodonss T N SHIATY NeH] UL USRI 10 Pedl ATISe] SWel 911
s ABp-yiuow
IOY -1B9 & SUIBL 3[15
Aﬂmg%*uw*ﬂw**-**d**Q***.**w***** (21K
i Loedes aurey S[1]
(0 1) PRy N S, [eNpISOy . SWINjOA  JO XequInN
L1129 PR v RPN  SRRFNPUIIRINIE (¢ [~ IR (q (~) MMM (q () MRFLve' | (¢ | &A1 A10102HP (03
(susip g}
{s10y01RUD G ) Rquny
UOISIOA DIBMITOG [euzg
(A e w2221 (AL TEOOVIADIOANY LNl ToHEoLLIP]

1euno] erep indino Ja%ye |

puewtued jsanbal inding

oy judino eegy

{(L1/21) sseanoy e mding -6 91981

958



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 poiling 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 SR(Q) 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.

L.

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.

SRQ function of GP-IB 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 bit3 bit 2 bit | bit &

6 RQS BUFOVR | 0 CMDERR WARN DONE DT RDY




Table -6 Contents of Status Byte

If the bit to be masked is set to " 1" by the GP-IB command "SRMSK*** () to 255)", each bit cannot

be set'ever upon occurrence of each cause.

Bit Function and setting condition Clear timing
bit 7 0
bit 6 Sends an SRQ signal. Upon execution of serial pulling
Upon receipt of DCL or SDC
bit 3 When receiving data exceeding the receive Upon execution of serial polling
buffer capacity of 512 bytes, "{" is set. Upon receipt of DCL of SDC
Al a start of measurement
bit4 10
bit 3 When & command data error occurs, 1" is set. Upon execution of serial polling
Upon receipt of DCL or SDC
At a start of measurement
bit 2 When & warning ervor (including program When the warning estor display disappears
execute error) oceurs, "Ef’ isset. For the Upon execution of serial polling
contents of the warning, its number can be
output by the talker command "WARN?", Upon receipt of DCL or SDC
At a start of measurement
bit ] When the execution of the FD copy program Upon execution of serial polling
tenningtcs or when a sctulp aperation for optical Upon receipt of DCL or SDC
output is completed, "i" is set.
At a start of measurement
bit O 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 functien for each bit

For example, when bit 0 and bit 2 are masked by the "SRMSKS" 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 inciudes bit 6, the RQS bit is not set even in the SRQ send enable status,

SR function of GP-1B 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

(h

3)

“)

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.

When the seep, print and plot program codes and other program codes are sent continuocusiy, 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.

Before using the service request fumction, 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 afier that.

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 [BM P5/2 PC's
(having the National Instruments' GP-IB interface board) are used.

These programs set the measuring conditions on the AQG317B, sweeps for a single time, and displays the

measured data (both the waveforms and the measuring conditions) on the controlier CRT screch.

(1) ifthe NEC's PC-9801 series PC is used as the controller

1000 ' AQ6317B OPTICAL SPECTRUM ANALYZER
1010 ¢ GP-IR EXAMPLE PROGRAM
1020 ¢ FOR PC-8801 SERIES

1020 ¢

1040 DIM A{1001}

1050 SCREEN 3: CLS 3: CONSCLE 0,25,0,1
1060 ISET IFC

1070 ISET REN

1080 CMD DELIM=0

1090 ADRS=1

1100 ¢

1110 PRINT® ADRS; "CTRWL1550.00,8PAN20.0,REFL-15.0, LSCLS.0, RESLNO.1, AVGLl, SNHD,
SMPLLOOL® :
1120 PRINT@ ADRS; "WRTA,DSPA,FIXB,BLER, FIXC, BLKCY
1130 ¢

1140 PRINT® ADRS;"SRQ1" : POLL. ADRS,S.
1150 PRINT@ ADRS; "SGL"

1166 POLL ADRE,S

1170 IF S<>65 THEN 1180

1180 !

1150 PRINT® ADRS;*SD1, LDATA®

1200 INPUT@ ADRS;DUMMYS

1210 FOR I=1 TO 1001

1220 INPUT@ ADRS;DTS

1230 A{I)=VAL(DTS)

1240 NEXT I

1250 !

1260 PRINT@ ADRS;"CTRWL?Y

1270 INPUT@ ADRS;CTRS

1280 CTR=VAL(CTRS)

1280 PRINT®@ ADRS; "SPAN??

1300 INPUT@ ADRS;SPANS

1310 SPAN=VAL (SPANS)

1320 PRINT® ADRS; "REFL?"

1330 INPUT@ ADRS;REFS

1340 REF=VAL (REFS)

1350 PRINT@ ADRS; "LSCL?H

1360 INPUT@ ADRS;LICLS

1370 LECL=VAL(LSCLS)

1380 PRINT@ ADRS; "RESLN?®

1350 INPUT@ ADRS;RESS

1400 RES=VAL(RESS)

1410 PRINT@ ADRS; "AVGE?H



SMPL: H##H";

1420 INPUT@ ADRS;AVGS

1430 AVG=VAL (AVGS)

1440 PRINT@ ADRS;"SMPL?"

1450 INPUTE@ ADRS;SMPLS

1450 SMPL=VAL{SMPLS)

1470 PRINT®@ ADRS; "SENS?*

1480 INPUT® ADRS;SENSS

1490 IF SENSS$="1" THEN SENSS$="HIGH 1"
1500 IF SENES="27 THEN SENSS="HIGH 2%
1510 IF SENSS="3" THEN SENSS=YHIGH 3"
1520 IF SENSS=v44 THEN SENSS=YNORM HLDY
1530 IF SENSS='"5" THEN SENSS="KCRM AUT"
1549

1558

1560

1570

1580 START=CTR-SPAN/2

1590 STP=CTR+SPAN/2

1600 REF1=REF+LSCL*2 YMAX=REF1

1610 REF2=REF-LSCL*2

1620 REF3I=REP-LSCL*4

1630 REP4=REF-LSCL¥S YMIN=REF4

1640

1650 VIEW{48,16)-(560,236)

1660 WINDOW (1, -YMAX)- (1001, -YMIN}
1670 LINE({L, -¥YMAX}-{1001, -YMIN}.5,B
1680 LINE(1001,~ (REF+LSCL))~ {1, - (REF+LECL)),5,, &H9999
1690 LINE(L1001,-REF)- (1, -REF),5,, &HF99F
1778 FOR I=1 TO 5

1710 LINE{100%, - (REF-LSCL*I}}-(1,- (REF-LSCL*I)),5,,&H999¢%
1720 NEXT I

1730 FOR I=1 TO 9

1740  LINE(1+I+*100,-¥MAX) - (1+I%100,-YMIN),5,,&H9999
1750 NEXT I

1760

1770 LINE(L,-A(1))-(1,-A(2}),.6

1780 FOR I=1 TO 1001

1790 LINE -{I,-A{I}},6

1800 NEXT I

1810 ¢

1820 COLOR 7

1830 LOCATE 3,0

1840 PRINT USING "##.#dB/D¥;LSCL

1850 LOCATE 21,0

1860 PRINT USING "RES:##.#nm SENS: S & RAVG: H#8#
BVG, SMPL

1870 LOCATE 1,1

1880 PRINT USING "###.4";REF]

1890 LOCATE 1,6

1900 PRINT USING "###.%";REF

1910 LOCATE 3,7

1920 PRINT "dBm"

1930 LOCATE 1,11

REZ,

SENSS,



1940
1930
1960
1370
1980
19980
2000
Bt
2010

PRINT USING
LOCATE 1,16
PRINT USING
LOCATE 1,20
PRINT USING
LOCATE 1,31
PRINT USING

END

“f## . #TREF2

“#iH L HT I REFI
" #°  REF4
" #inm

SDACE (7 digits)

.##am ";START,CTR, SPAN/10, 5TP

fH#H . Hnm

H4# . 44nm/D



Line 1040
Line 1050
Line 1060
Line 1670
Line 1080
Line 1096

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 o 1630
Line 1650

Line 1660

Line 1670

Lines 1680 to 1720

Lines 1730 to 1750
Lines 1770 to 1860
Lines 1820 to 2000

Explanation of each program line

Declares an array of the measwring waveforms data.

Initializes the screen.

Initializes the GP-1B interface by issuing IFC.

Sets the REN to True,

Sets the CRLF biock delimiter for program code output.

Assigns the AQG6317B 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 : | time
Measuring sensitivity : Normal Range Hold, Sampling point: 1001

Sends a program code to the AQ6317B and sets the following tracing conditions.
Trace A ;
Trace B:
Trace C:

Reads the status byte before measurement.

Write mode with display
Fixed mode with no display
Fixed mode with no display

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 (D).

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 & ruied 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,



-35.4

5.0d3D RES: B.1rm  SENS:NORM HLD AUG: 1 S'PL:1eal
-15.8 ; : 17T F e -
B i | S
P e o /| A o e o

i

g5 || fi L
1540, 6B

TSRS BB e.0ermel 1580, 8nn

Program execution results (displayed on the controller screen}



if the IBM P(C/2 series PC is used as the controiler

1000
1010
1020
1030
1040
1050
1060
1070

1080
.1390

1100
1110
11Z0
1130
1140
1150
1160
1174
1180
11380
1200
1210
1220
1230
1240
1250
1260
1270
1280
1280
13600
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1476
1480
1490
1500

! AQ6317B Optical Spectrum Analyzer

! GP-IB Example Program

! For IBM P8/2 Series (BASICA)

! {Merge this program with "DECL.BAS")
DIM A{10G01}

SCREEN &: CLS

DEVS="DEV1® : CALL IBFIND(DEVS,ND%)

)
CMDS="CTRWL1550.00, SPANZO. 0, REFL-15.0, L3CLE. 0, RESLNO . 1, AVG1, SNHD,
SMPL1001, SRGL1"+CHRS (13) +CHRS (10}

CALL IBWRT{ND%,CMDS)
CMD$="WRTA,DSPA, FIXB, BLKB, FIXC, BLKC"+CHRS {13) «+CHRS {10}

CALL IBWRT (ND%,CMDS)

CALL IBRSP(ND%, 3P%)

CMD$="SGL"+CHRS$ (13} +CHRS {10) : CALL IBWRT(ND%,CMDS)

MRSKS=LHB00 : CALL IBWAIT{ND%,MASK%}

V$=ASC(", ¥} +&H400 : CALL IBECS (ND%,V%)
CMDS="LDATA" +CHRS (13} +CHRS {10} : CALL IBWRT(ND%,CMD3)
DUMMYS=SPACES {7} : CALL IBRD(ND%,DUMMYS)
FOR I=1 TO 1001

DTS=8PACES (9) : CALL IBRD(ND%,DTS)

AA{TL)=VAL{DTS)
NEXT I

V$=0 : CALL IBEOS {ND%,V%)
CMDS="CTRWL? " +CHRS (13) +CHRS (10) : CALL IBWRT (ND%,CMDS)
ST$=SPACES (3) : CALL IBRD(ND%, 8TS)

CTR=VAL (8TS)

CMDS="SPAN? "+CHRS {13} +CHRS (10) : CALL IBWRT (ND%,CMDS)
ST$=SPACES(8) : CALL IBRD{(ND%,ST$)

SPAN=VAL (STS)

CMDS="REFL? *+CHRS {13} +CHRS (10} : CALL IBWRT (ND%,CMDS)

STE=SPACES(7) : CALL IBRD(ND%,STS)

REF=VAL (8T$)

CMDS="LECL? " +CHRS {13} +CHRS (10) : CALL IBWRT (ND3%,CMD&)
ST$=SPACE$ (6) : CALL IBRD(ND%,STS)

LSCL=VAL{STS)

CMD&="RESLN?"+CHRE (13) +CHRS (10) : CALL IBWRT (ND%,CMDS)
STS=SPACES (6) : CALL IBRD(NDS,STS)

RES=VAL {ST§)

CMDE="AVG? "+ CHRS (13) +CHRS (10) : CALL IBWRT(ND%,CMDS)
STS=SPACES (8) : CALL TBRD(NDS, STS)

AVG=VAL (ST%)

CMD&$="SMPL? "+CHRS (13} +CHRS (10) : CALL IBWRT (ND%, CMDS)
ST$=SPACES (6) : CALL IBRD(ND%,STS)

SMPL=VAL (TS}

CMDE="SENS? "+CHRS (13} +CHRS (10) : CALL IBWRT {ND%,CMD$)
ST$=SPACES {3} : CALL IBRD(ND%,8TS)

IF §TS="1%+CHRS (13) +CHRS (10) THEN SENSS="HIGH 1°
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1510 IF ST8="2%+CHRS (13} +CHRS (10) THEN SENSS="HIGH 2©
1520 IF STS="3"+CHRE(13)+CHRS (10) THEN SENS§="HIGH 3¢
1530 IF STS="4"+CHRS (13) +CHRS (10) THEN SENSS="NORM HLDY
1540 IF 3T§="5"+CHR$(13)+CHRS(10) THEN SENS$="NORM AUT"
1590 START=CTR-SPAN/2

1600 STP=CTR+SPAN/2

1610 REFI=REF+LSCL*2 : YMAX=REF1

1620 REF2=REF-LSCL*2

1630 REF3IsREF-LSCL*2

1640 REF4=REF-LSCL¥5 : YMIN=REF4

1650

1660 VIEW (48,16)-(560,272)

1670 WINDOW (1,¥MIN)- (1001, YMAX)

1680 LINE (1,YMIN}-(1001,YMAX),2,B

1890 LINE(L, (REF+LECL)) - {1001, {REF+LSCL)),3,, &H9999
1700 LINE{1,REF)~-(1001,REF),3,,&KEF90F

1710 FOR I=1 TO 5 .
1720 LINE (1, (REF-LSCL*I)}- (1001, (REF-LECL*I}},3,,4&H9990
1730 NEXT I .

1740 FOR I=1 TQ 9

1750 LINE (1+I%100,YMIN)-{1+I*100,YMAX),3,,&HS999
1760 NEXT I

1770

1780 LINE(1,A(1)}-(1,A(1)),14

1780 FOR I=1 TO 1001

1800 LINE -(I,A(I)},14

1810 NEXT I

1820 *

1830 COLOR 15

1840 LOCATE 1,4

1850 PRINT USING "##.#dB/D";LSCL

1860 LOCATE 1,22

1870 PRINT USING "RES:##.#nm SENS:¥ ¥ AVC:H###

VG, SMEL

1880 LOCATE 2,2

1890 PRINT USING “###.#";REF1

1990 LOCATE 6,2

1910 FRINT USING "###.4";REF

1920 LOCATE 7,4

1930 PRINT "dBm"

1940 LOCATE 11,2

1950 PRINT USING "###.4";REF2

1960 LOCATE 16,2

1970 PRINT USING "§4#.47;REF3

1980 LOCATE 20,2

1990 PRINT USING "###.47;REF4

2000 LOCATE 21,2

2010 PRINT USING "H###.Ei%om SPACE(7 digits) FHEY . #Ham

###54# . ##nm" ; START, CTR, SPAN/13, 8TP

2020

END

SMPL: ####" ; RES, SENSS, A

$54 . $4nn/D



Line 1040
Line 1056
Line 1670
Lines 1090 to 1100

Lines 1110t 1120

Line 1140
Line 1150
Line 1160
Lines 1180 and 1190

Lines 1200 to 1240
Lines 1260 to 1580

Lines 1590 and 1600
Lines 1616 to 1640
Line 1660

Line 1670

Line 1680

Lines 1690 to 1730

Lines 1746 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 coumt : | 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 dispiay

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 AQ63 7B 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 (I

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-IB 2 Port

Code

Interface function

SH1
AH1
T4
L2
SRO
RLO
PPO
DCO
DTG
Cl
C2

C3
Cll1

El

All send functions

Al receive functions

Basic talker

Basic listener

No service request function
No remofe/local function

No paraliel poil function

No device clear function

No device rigger function
System controlier

IFC transmission

Controlier in-charge

REN transmission

Interface message tramsmission
Control reception

Contro! transfer

Handshake synchronous controt

Open cotlector 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.

Conmnect the units to the GP-1B 2 connector on the rear side of this equipment by the GP-IB cozd.

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] swilch, 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 numable laser

soprce’.

9.3.5 BExternal 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.

Contents of Chapter 10
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10.1 Configuration and Principle of Monochromator

10.1.1 Principle of monochromator

This equipment is provided with a Zollner-Thumar's type monochromator,

Figure 10-1 shows the basic configuration.

Light output slit

Focusing mirror

Grating

Collimate mirror

i Depolarizing element

Light input slit
Fig. 10-1 Bagic 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 mirrer 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 ont enly 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 resotution can be changed by changing the widths of the Hight input siit 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,



10.1.2 Signal detector

The light coming out from the monochromator is Jed to the signal detector.

Monochromator

122 d—@

Optical sensor
Chopper

Fig. 10-2  Signal Detector Configuration

When the measuring sensitivity is set to HIGH to 3, light chopping is performed by the optical chopper built in
the monochromator.  With this, the eleciric 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 fiiter, 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 respend guickly, 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
___O__
— AD
_— _.._Om
| | |
|
CPU 2
()
1 I GPIB 1
Keyhoard CPU 1

Fig. 10-3  Circuif 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 moter is also used to control the chopper
and optical switch.

Out of the light entering from the [OPTICAL INPUT] commector, enly 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 ievel 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 eptimum value is selected by setting the reference level.

When the measuring sensitivity is set to HIGH1 to 3, auto gain adjustment is made by following up the input
level, thereby enlarging the dynarmic range.

The contro! circuit consists of a 32-bit CPU and a 16-bit CPU.  The CPU? controls the whole, key input, GP-1B
ports, display unit and printer, while the CPU2 controls the monochromator, light receiver, AMP circuit and A/D

conversion circuit,



10.3 Precautions on Measurement

This equipment is designed for different purposes but has some restrictions.  Be careful about the following

iterns 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 G fiber with
core diameters of 50 and 62.5 wm for the optical input.  If another optical fiber is used, the performance i3
restricted.  The following table shows the adaptability of tynical 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 fo 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
rrustworthy af 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 ©

Gl 50 O 0.05 TAN

G 62.5 O 0.05 Al

SI 50 FAY 0.05 b

SI 80 FaN 0.1 X

SI 100 FAY 0.2 X

SI 200 A 0.5 X

SI 409 Ay 1.0 X

81 804 FAN 2.0 e

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 & fiber with a larger core diameter is used, the maximum resolition is restricted as shown in Table 10-1.

Even if the resolation is set to a lower value than the table, the measurement level becomes inaccurate but the

resolution is not improved.

In particuiar, when entering space light, it is advantageous to use a fiber with a larger core diameter but there'is a

restriction on resoiution.
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10.3.3 Absolute level accuracy

The absotute 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 16 pum fiber will provide an almast accurate
level.

The Gl fiber wilt provide a rather accurate level if the light source is of low coherence (Jow 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 lmited 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, thé digplay 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 HIGH]1 fo 3.

When the measuring sensitivity is set to NORMAL RANGE AUTO, an approximate form of spectrum at 10
dB/DIV can be known guickly.
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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 leve! of approximately fower than their original level by 30 to 50 dB can appear in the position 100
t0 200 nm away from the peak wavelength. Widening the resolution can result in increasing optical

aoise component, too.  Thus, when it is required to reduce optical noises, a narrower resolution rmust be
specified. If you select the HIGH 1 to 3 for the gain, above mentioned opticai noises won't be present

{see Figure 10-3).

¥ - T~y

Vs B:iFIX BLK
733 CiFX -8 /BLK
16, 8eB-D RES: 2 Grem  SENSINORM AUT AUG: 1 SMPL:alTo

164 "

-1848
dBm

-30.8

~588

-T68

878, Brm TizTe.gem | S0.00m/D | 1678.08m
il
Fig.10-4 Waveform Observed in the SENS:NORM Mode
1989 apr 88 15:41
v G :
oz BiFIY B
¥83: CiFY A-B  /BLK
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5a4 ...... s s

e -

876, Bbrm 1278, @dnm 88, M3 1678, 98nm

Fig.10-5 Waveform Observed in the SENS:HIGH 1 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 ceherence is measured, the level may become
inaccuarate 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, 2 minute maximum value ¢an 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.

1999 Mar 28 1705

v Tn VEIRITE  #TSE
MR 8:F% PIN HBLK
ves CiEIR B

&, BdB/D RES:@.81rm  SENS:MORM HLD MG 1 SHPL:alTO

253 :

Jalgi

147 : ‘ . : : ;
1553, 85mm . 1854, 18nm &, BErm-D 1554, 35mm

B R

Fig.10-6  Waveform Observed in 0.0 nm resolution
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10.3.9  Numerical Aperture (NA) of Input Optical Fiber and L.evel
Measured Value

Level tmeasurement error of this equipment varies with the nurnerical aperture (NA) of optical fiber to be
conpected to the optical input connector as shown in Figure 10-7.  The absolute level of this equipment has
been calibrated with the 10/12 54um 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: 1310am or 15350nm) 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 resoiution of this

equipment e 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
(—3.1.16 <LEVEL SHIFT> key).

3
& o o s o o
[ o = = — 3
(%23 o [#13 o h [~]

Level ervor [dB]

-0.10

-0.15

~-0.20
0101 0.102 0.103 0.104 0105 0.108 0.107 0.108 0.108 0.110

Numerical Aperture

Fig.10-7 Numericai Aperture of Input Optical Fiber and Leve! 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

T1T 0 Mechanical INSPection ... e
112 Operation Check ..t e e e st s
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11.2.2  Operation check 0f SWIHCHES. ..ot e

1123 Wavelength accuracy chieCk ..o i s s

1124 Level accuracy chotk ..o rsrrees e s e et b

-1



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 & monochromater operation check and internal memory check until
the initial screen is switched to the normal display screen after the power has tumed on,

Usually, after the power has turned on, the initial screen is switched to the normal display screen for
approximately one minute.

When an abnormakity 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 alse ocgurred, error messages are displayed and the operation is stopped.

If an abnormality is detected, immediaiely 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 QUTPUT connector and iINPUT

cormector of this eguipment.

{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 matehes the wavelength of the light source for

calibrafion (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
ment 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)  Ifthe 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 o 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.

(1)

(2}

(3)

(4)

O — O

AQ6317B 710125 Light sonrce

SM optical fiber cord

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 am.

Connect the light source and this equipment with the SM fiber cord and set the resolution of this equipment

fo 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,

Malke 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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