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Outline

Our products to the software versions of R02.00(M), R02.00(0) and later have the following additional and

changed functions. So, the Instruction Manual has been partly revised as follow:

[List of Additional and Changed Functions]

(1) Extension of [ANALYSIS] Function

)

Enforcement of WDM Analysis Function

The maximum number of analysis channels has been increased from the conventional 100ch. to

200ch.

Enforcement of Preset Wavelength Table

a.  The function has been added that displays the ITU-T grid wavelengths in a table and copies
their values from the table to the preset wavelength table simply by touching.

b.  The function has been added that enables to register fixed markers' values set by WDM
search in the preset wavelength table as they are or after rounding them to the nearest ITU-T
grid wavelengths.

c.  Analysis channel numbers have come to be specified.

d.  Wavelength values only used to be displayed and input in the preset wavelength table, but
this time frequency values have come to be done similarly.

The operability of editing preset wavelength table has been improved.
The function has been added that enables to set level threshold values and not to display
channels below the threshold values. (<DISP MASK> Key)

Addition of Drift measuring function (<DISPLAY DRIFT> Key)

The function has been added that enable to display the wavelength difference and the level

difference from the ITU-T grid or optionally set wavelength and to display relative value

MAX/MIN.

Addition of Output Slope Measuring Function (<OUTPUT SLOPE> Key)

The function has been added that enables to obtain least square approximate line from WDM

waveform level value in each channel and to display the approximate line together with the slope.

The function has been added that enables to calculate wavelength and level value of each channel

from TRACE A and noise level from TRACE B irrespective of the active trace state. (<DUAL

TRACE> Key)

Addition of Multichannel NF Analysis Function (<KANAYSIS2 WDM-NF> Key)

The function has been added that enables to analyze the following items for each WDM channel in

block with the spectrums before and after amplification of WDM signal with the light amplifier

and to display all the results together: ‘

a Center wavelength

b.  Input power, Output power

c.  ASElevel

d Measurement resolution value

Gain

o

=

Noise figure
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®  Addition of Optical Filter Analysis Function (<KANALYSIS2 FIL> Key)
The function has been added that enable to analyze the following items for measured waveform
and to display the analysis results
a.  Peak/Bottom wavelength, Level
b.  Center wavelength, xxdB width
c. Cross talk
d.  Ripple width

@  Reinforcement of Notch Width Analysis Function
The conventional notch width measuring function enabled to obtain notch widths from waveform
peak level, but this time the function to obtain notch widths from the waveform bottom level has
been added.

Extension of LONG TERM Measuring Function

The maximum number of measurement channels has been increased from the conventional 100ch. to
200ch.

The vertical axis scale (wavelength, level, SNR) used to be of automatic scale but, this time, has come to
be optionally set. (<Y SCALE MANUAL> Key)

Measurement data has come to be read through the GP-IB interface even during long-term measurements.
When measurement data did not come to the threshold, a warning used to be displayed (in red) on the

screen and, this time, an alarm has come to be output on the GP-IB interface.

Enforcement of Marking Function

The maximum number of fixed markers has been increased from the conventional 100 to 200.

The function has been added that makes waveforms track fixed marker level positions when an active
trace is updated. (<MKR AUTO UPDATE> Key)

The function has been added that enables to display only marker values independently as frequency.
(<MKR UNIT> Key)

Addition of Sensitivity Mode MID
SENS:MID has been added between SENS:NORM AUTO and SENS:HIGHI.

Others

LOG Data Upper/Lower Limit Value Changing Function (<LOG LIMIT =***dB> Key)

The conventional LOG upper/lower limit value was +210dB, but this time this value has come to be
changed to £100dB.

Resolution Ability Value Display Mode (<KACTUAL RES DISP> Key)

The function has been added that enables to display the resolution ability value in setting the present

center wavelength below the preset resolution value at the resolution setting time.



2. List of Additional/Changed Soft Key Menus

The list of soft key menus newly added or changed this time is as follows:

Keys marked with * are the soft keys newly added or changed this time.

2.1 [SETUP] Switch

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

® I({)EOSSOI‘];II:I """""""""""""""""" Sets the resolution.
*
SENS NORM [ —————— 3 sgs_ e
RANGHOID | Sets the measuring sensitivity.
A'I\‘;E/IRE[;(]}_E """"""""""""""""""""""""" Sets the number of aVeraging times.

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

SAMPLING
PT 1001

"""""""""""""""" - Sets the sampling point for measurement.

Sets the CW light measurement mode.

PLS LIGHT Sets the pulse light measurement mode.
MEASURE
MORE 172 e Displays the soft key menu of @.
A
SETUP
_3_



@ CRC])SS%CI?T ~~~~~~~~~~~~~~~~~~~~~~~~~~ Turns the resolution compensation function on and off. (Toggle)

TLSSYNC | o Makes synchronized sweeping with the variable wavelength light

SWEEP source. (Toggle)
MEASWL | ___ Sets the measuring wavelength to the air wavelength or the vacuum
AIR VAC

wavelength. (Toggle)
MORE 2/2  jf e Displays the soft key menu of (.
A
SETUP

(1) <SENS> Key
Sets the measuring sensitivity.
This equipment permits selecting 6 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. Pressing the rotary knob or the step key can change the display in turn
"NORMAL RANGE HOLD" <> "NORMAL RANGE AUTQO" <> "MID" <= "HIGH 1" <> "HIGH 2" <>
"HIGH 3" to select a desired sensitivity level.



2.2 [MARKER] Switch

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

@ MARKER

MARKER—>
CENTER

MARKER—>
REF LEVEL

i

SET
MARKER 1&2

SET

CLR

i

ALL MKR
CLEAR

MORE 1/3

A
MARKER

® LINE
MARKER 1

LINE
MARKER 2

LINE
MARKER 3

LINE
MARKER 4

(i
(e
(s
(s

MKR L1-1.2
—>SPAN

LINE MKR
CLEAR

MORE 2/3

A
MARKER

..................................... Displays the moving marker.

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

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

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

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

S—— Clears the fixed marker of the specified number.

S Clears the moving marker and the fixed marker being

e Displays the soft key menu of 2/3. (To @)

-------------------------- Displays the wavelength line marker 1.

e Displays the wavelength line marker 2.

---------------------- Displays the wavelength line marker 3.

~~~~~~~~~~~~~~~~~~~~~~~ Displays the wavelength line marker 4.

------------------------- Sets the section between the wavelength markers 1 and 2 within the
sweep range.

Executes PEAK SEARCH and ANALYSIS between the wavelength
markers 1 and 2.

Clears all line markers and line marker values being displayed.

(Toggle).

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



Switches the marker value display to the multi-marker display. (Toggle)

Selects the subtraction value display column of the difference from the
moving marker or of the difference from the adjacent marker in the
multi-maker display. (Toggle)

( LVL IZDIGIT ---------------------------- Specifies the number of digits (below decimal point) for the level display
of marker.
MEI;III\?ITS L — Prints the multi-marker values.
* | MKRAUTO | __ . . .. . t t d i :
UPDATE Makes the waveform track the fixed marker level position at the active

trace updating time. (Toggle)

THz Selects the wavelength display mode or the frequency display mode for

* | MKRUNIT |
' marker value display. (Toggle)

A
MORE3/3  f - Displays the soft key menu of 1/3. (To @)

(1) <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.

(2) <MKR UNIT nm THz> Key
Switches the marker value display between in the wavelength display mode and in the frequency display
mode.
When this key is pressed, the marker value display unit (wavelength/frequency) can be set independently
from the horizontal axis unit (wavelength/frequency) for waveform display set with the <HORZN SCL
nm THz> Key.
The setting with this key changes as the setting with the <HORZN SCL nm THz> key changes, but the
setting with the <HORZN SCL nm THz> key does not change even when the setting with this key
changes.
(When the X axis is in the frequency display mode, marker values can be set to the wavelength display
mode.)



2.3 [ANALYSIS] Switch

When this switch is pressed, the soft key menu of D is displayed. At the same time, the keys displayed in
reverse among the first three keys from the top of (D are executed.

ESPECL‘()gl]’)E Searches the spectral bandwidth.

ANALYSIS1 Executes analyses necessary for LD, LED and PMD or measures the
SMSR side mode suppression ratio and the marker-to-marker power.

ég?k EI%ISZ Calculates the noise figure (NF) and performs the WDM analysis, the

multichannel NF analysis and the optical filter analysis.

SI:*EE’I‘;}];R Sets a threshold for spectral bandwidth search.

* PAR(%TER ................................... Sets the parameters of the selected algorithm.
AUTO | Automatically executes the calculating function being displayed in
ANALYSIS reverse after the end of sweep.
éII:]IgAl\i:I{KR — - Clears the moving marker and the fixed marker being displayed.
IS)\I’\élPTL% S Switches the WDM analysis screen and the waveform display.
A
ANALYSIS

(1) <ANALYSIS2 ******5 Key
This key allows executing the following analyses:
Calculation of noise figure (NF)
WDM analysis
WDM-NF (multichannel NF) analysis
Optical filter (PEAK) analysis
Optical filter (BOTTOM) analysis
When this key is pressed, the types of analyses are displayed in the interrupt display area.

GEONSECNC)

At the same time, the type of analysis currently selected is executed, the dedicated marker is set and the
measured value is displayed in the data area. The following analysis parameters can be set with the
rotary knob or the step key:

Parameters : EDFA-NF, WDM, WDM-NF, FIL-PK, FIL-BTM

(2) <ANALYSIS2 WDM-NF> Key
Calculates NF (noise figure) for each WDM channel in block on the assumption that the WDM
waveforms before and after amplification with the light amplifier are placed in the traces A and B, and

displays the result in the data area.



©)

@

®)

<ANALYSIS2 FIL-PK> Key

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

Peak level

Peak wavelength

Center wavelength

Peak width

Cross talk

Ripple width

For the algorithm of the optical filter analysis function, see Paragraph 3.3.

ONGNCNSEORS

<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:

Bottom level

Bottom wavelength

Center wavelength

Notch width

Cross talk

For the algorithm of the optical filter analysis function, see Paragraph 3.3.

©Oe0e

<PARAMETER> Key

Displays the soft key menu (the soft key menu from @ to @) for setting parameters for the key being
displayed in reverse out of the three keys, <SPEC WD>, <ANALYSIS1> and <ANALYSIS2>.
Different soft key menus are displayed depending on the select status of the key selected out of the above
three keys.



® / NOTCH
TH 3.00 dB

RETURN

A

PARAMETER
[ ANALYSIS |

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

Sets the threshold value for notch width measurement.

Sets the peak or the bottom of waveform for notch width measurement.

(Toggle)

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



1

SPACING

Selects the display items of the WDM list. (Toggle)

DISPLAY
ABSOLUTE

DISPLAY
SETTING

REF DATA
SETTING

MORE 1/4
/)

RETURN
/

A
PARAMETER

ANALYSIS |

CH DETECT
PRESET

MAX NUM

*ok ok
< THRESH
*k k(B
< MODE DIFF
* #% B

PRESET
WL TABL

MORE 2/4

RETURN

A

PARAMETER

i

ANALYSIS |

Sets so that the highest level channel peak becomes the reference.

Sets so that the set **th channel peak becomes the reference.

Selects the formats for displaying wavelength, level, noise and
SNR

Selects the reference data for displaying relative values and resets the
drift measured value. (To @)

Sets the reference data to be referred to at the relative value
displaying time. (To ®)

Displays the soft key menu of 2/4. (To @)

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

Sets the channel detection automatically.

Sets so that a channel is detected referring to the preset
wavelength.

Sets the maximum number of channels to be displayed in the
Tict

Sets the threshold value at the time of automatic channel
detection.

Sets the minimum value of the difference between the top
and the bottom at the time of automatic channel detection.

Edits the preset wavelength table (To @)

Displays the soft key menu of 3/4. (Toggle)

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

—~10—
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®

®

(10)

<DISPLAY *#*#**xxx5 Key

Sets formats for displaying the wavelength, the level, the noise and the SNR as the result of the WDM

analysis. The display format has the following four types:

@D ABSOLUTE -- Displays absolute values of analysis results.

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

®  ABS & REL -- Displays absolute values of analysis results and relative values for reference data
(REF DATA).

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

Parameters : ABSOLUTE, RELATIVE, ABS & REL and DRIFT

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

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

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

® NOISE POI _Select if the noise measuring point is set to the channel center or to

the fixed point. (Toggle)

( Nglff ;)]g) L —— Sets the noise measuring point.

NOISE BW

*‘** nm

( LY}&%EgiT ------------------------------ Sets the preset level value.
< SN& EI}Ed%ET """""""""""""""""" Sets the preset SNR value.
< DISIZ)FF e —— :Sf.ti the level threshold value at the channel display masking

o Sets the noise bandwidth.

MORE 3/4 e “Displays the soft key menu of 4/4. (To ®)
RETURN | e Returns to the soft key menu of ANALYSIS. (To D)
A
PARAMETER
FANALYSIS |

~11—



® *| DUAL TRACE

* OUTPUT

SLOPE

MORE 4/4

RETURN

A

PARAMETER
( ANALYSIS |

---------------------------- - (Obtains the least square approximate line of the channel peak.

(11) <DISK MASK *#**> Key
Sets the level threshold value at the channel display masking time.

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

The mask value can be changed to OFF and the range from 0 to -100 dBm (1 step).

12)

13)

<DUAL TRACE> Key

Calculate the wavelength and the level from the waveform of Trace A and the noise level from the

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

(Toggle)

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

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

waveform of Trace B irrespective of the active trace status.

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

<OUTPUT SLOPE> Key

Obtains the least square approximate line for each channel peak obtained from the WDM analysis and

displays the least square approximate line and its slope (dB/nm or dB/THz) together.

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

_12—



=

MAX /MIN
RESET

RETURN

A

DISPLAY
SETTING

ANALYSIS |

WDM RESLT
—REF DATA

PRESET
—REF DATA

ITU-T
—REF DATA

RETURN

A

REF DATA
SETTING

ANALYSIS

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

Resets the MAX/MIN data at the drift measuring time.

Returns to the soft key menu for the <PARAMETER> setting.
(To ®)

Makes the latest WDM analysis result the reference data.

Makes the preset table values the reference data.

Makes the ITU-T table values the reference data.

Returns to the soft key menu for the <PARAMETER> setting.
(To ®)

13—
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(15)

(16)

a7

(18)

<ITU-T TBL REF TBL> Key

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

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

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

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

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

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

<ITU-T—=REF DATA> Key

Makes ITU-T TABLE values the reference data.

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

* TABLE | Switches active tables.
SELECT
* AREA | Sets the present cursor position to the top of the line to be
SELECT copies/deleted and brings about the area select status.
* AREA | Copies the present position or the whole selected area in the
CUT buffer and deletes it.
* AREA | Copies the present position or the whole selected area in the
COPY buffer.
* PASTE | Inserts the line copies with the <AREA CUT> or the <AREA
INSERT COPY> key in the buffer on the present line.
* PASTE |\ . Overwrites the line copies with the <AREA CUT> or the
OVER WRT <AREA COPY> key in the buffer from the present line.
MORE 1/2 | s Displays the soft key menu of 2/2. (To @)
RETURN
A
PARAMETER
’» ANALYSIS |

_14—



® = < WL EDIT | e Inputs the channel wavelength/frequency at the cursor
position.
* SET - Turns on and off the channel at the cursor position.
ON / OFF
* ITU | Round the channel value at the cursor position to the nearest
CORRECT value in the ITU-T TABLE.
* e Switches the wavelength display and the frequency display.
(Toggle)
* TABLE e Prints out the active table.
PRINT
MORE 2/2 |« . Displays the soft key menu of 1/2. (To @)
RETURN N
A
PARAMETER
( ANALYSIS |

(19) <TABLE SELECT> Key
Switches active tables. Active tables have thick outer frames when displayed.

(20) <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.

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

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

(23) <PASTE INSERT> Key
Inserts the data copied with the <AREA CUT> or the <AREA COPY> key in the buffer to the present
cursor position. When the number of data exceeded 200ch after the insertion, no more data can be

inserted.

-15 -



24

25)

(26)

@7

(28)

29)

@

<PAST OVER WRT> Key
Overwrites the data copies with the <AREA CUT> or <AREA COPY> key in the buffer from the present

cursor position.

<WL EDIT> Key

Inputs the channel wavelength/frequency at the cursor position.

<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.

<ITU CORRECT> Key
Round the channel value at the cursor position to the nearest value in the ITU-T TABLE.

<WAVELEN FREQ> Key
Switches the data display on the table to the wavelength display and to the frequency display.

<TABLE PRINT> Key

Prints out the active table.

* < ASE POINT | oo Sets the ASE level measuring point.
* < OFST(ON) | . Sets the signal light offset value.
%k . * *dB
* < OFST(OUT) | Sets the output light offset value.
*.**nm

MORE 1/2 | s _ Displays the soft key menu of 2/2. (To @)
RETURN | e _ Returns to the soft key menu of ANALYSIS. (To @)
A
PARAMETER
’— ANALYSIS |

16—
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(30)

G

(32)

*| CHDETECT

* / MAXNUM

* THRESH

* / MODE DIFF

* / PRESET WL

CH DETECT
AUTO

PRESET

Kk
These keys are the same software keys as the <PARAMETER
WDM> key. (See <PARAMETER WDM>.)

**-**dB

**.**dB

4ila

TABLE

MORE 2/2 Displays the soft key menu of 1/2. (To @)

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

A
PARAMETER
( ANALYSIS |

<ASE POINT =** **npm> Key

Sets the ASE level measuring point.

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

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

Sets the offset value of the signal light (light that is input to the optical fiber amplifier) at the NF and
Gain calculating times.

After the key is executed, the present offset value is displayed in the interrupt display area.

The offset value can be changed in the range from —99.99 to +99.99 dB (0.01 step) with the rotary knob,
the step key or the ten-key pad.

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

Sets the offset value of the output light (light amplified with the optical fiber amplifier) at the NF and
Gain calculating times.

After the key is executed, the present offset value is displayed in the interrupt display area.

The offset value can be changed in the range from —99.99 to +99.99 dB (0.01 step) with the rotary knob,
the step key or the ten-key pad.

_17 -



(33) <CH DETECT AUTO> Key ™
(34) <CH DETECT PRESET> Key
(35) <MAX NUM ***> Key

(36) <THRESH **.*dB> Key

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

(38) <PREEST WL TABLE> Key _/

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

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

<WDM NF> ASE: 040 nm  OFST(IN): 0.00 dB  OFST(OUT): 0.00 dB
CH: AUTO MAXNUM: 20 THRESH: 20.00 dB  MODE DIFF: 3.00 dB

NO. | WAVELENGTH | INPUTLEV | OUTPUT LEV | ASELEV | RESOLN | GAIN | NF
' [nm] [dBm] [dBm] [dBm] [om] [dB] | [dB]
01 1547.464 ~19.94 —2.44 -33.28 0145 | 1749 | 558
02 1549.076 -19.93 219 -33.01 0158 | 17.73 | 525
03 1550.679 ~19.94 ~1.92 -32.65 0.148 | 18.02 | 5.62
04 1552.268 ~19.98 -1.70 -32.45 0.146 | 1828 | 5.63

The list can be scrolled with the rotary knob or the step key when larger than a screen.

Explanation of Each Item

WAVELENGTH (Note 1): Peak wavelength of each channel (to be obtained from Trace A).
: Level before amplification of each channel (to be obtained from Trace A).

INPUT LEV

OUTPUT LBE

ASE LEV : ASE level of each channel
RESOLN

GAIN : Gain of each channel
NF : NF value of each channel

Note 1 : Frequency is displayed when the marker is in the frequency length display mode.

_18

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

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




CURSOR

CUI%LSOR

RETURN

A

PARAMETER

(

ANALYSIS |

B —— - The cursor on the window moves in the —> direction.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ The cursor on the window moves in the ¥ direction.

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

®* < ANALYSIS2 FIL-PK >

FILTER (PEAK) ANALYSIS
ITEM ALGO [’(EII;I] K Mg,ll? E I\]/I)(I)lg:E SP(f:XHCE S]?Aékl};iH
[dB] [nm] [nm]
PEAK LVL ON PKLVL — — — — — —
PEAK WL ON PK WL — — — — — —
MEAN WL ON THRESH 3.00 1.00 OFF 3.00 — —
SPEC WD ON THRESH 3.00 1.00 OFF 3.00 — —
CRS TALK ON THRESH 3.00 1.00 OFF 3.00 +0.40 —
RIPPLE WD ON THRESH 3.00 — — 0.50 — —
®* < ANALYSIS2 FIL-BTM >
FILTER (BOTTOM) ANALYSIS
TH MODE CH SEARCH
ITEM ALGO [dB] DIFF | SPACE AREA
[@B] | [am] | [om]

BTM LVL ON BTM LVL — — — —

BTM WL ON BTM WL — — — —

MEAN WL ON BOTTOM 3.00 3.00 — —

NOTCH WD ON BOTTOM 3.00 3.00 — —

CRS TALK ON BOTTOM 3.00 1.00 +0.40 —

_19_




(39)

(40)

. PEAK LVL (Peak level)

. BTM LVL (Bottom level)

. PEAK WL (Peak wavelength)

. BTM WL (Bottom wavelength)

. MEAN WL (Center wavelength) ---- Specifies any algorithm for the calculation and sets the
parameter in order to make Ac calculated from the spectral
band width the center wavelength.

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

measurement of spectral band width.

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

. CRS TAIK (Cross talk) -------------- Specifies an algorithm and set the parameter for
measurement of cross talk.

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

measurement of ripple width.

<CURSOR —> Key
Moves the cursor shown in the window one by one in the "—" direction.

If this key is kept pressing, the cursor returns to the original place.

"SW"—"ALGO"—="TH"—"K"—="MODE FIT"—"MODE DIFF"—"CH SPACE"—"SEARCH AREA"

<CURSOR |> Key
Moves the cursor shown in the window one by one in the " | " direction.
If this key is kept pressing, the cursor returns to the original place.
(Example)

"SPEC WIDTH" <—

!
"MEAN WL"

y
"TOTAL POWER"

!
"MODENO." ——
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2.4 [SYSTEM] Switch

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

Sets the amount of feed after print output. (Toggle)

USERKEY | Registers user keys. The screen for registration is displayed.
DEFINE
SET e Sets the built-in clock.
CLOCK
SET e Sets the display color.
COLOR
BUZZER ) Sets the buzzer function.

< MYADRS | Sets the my address.
1
TLSADRS | .. Sets the address of the variable wavelength light source.
< 24

MORE 173 | e - Displays the soft key menu of @.
A
SYSTEM

""""""""""""""""""""" Calibrates the absolute value of the wavelength.

............................ Sets the amount of wavelength shift.

Sets the amount of level shift.

Automatically performs amplifier offset periodically.

WLOFST | . Edits the user wavelength calibration table.
TABLE

{ L¥LA§IE§T """""""""""""""""""" Edits the user level calibration table.
( A(I),IP%TI&C%AL& ; e Adjust the optical axis of the monochromator optical system.

MORE 2/3 e ~ Displays the soft key menu of @.
A
SYSTEM
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Q * { GPIB% ADR | -Sets the address of the BP-IB2 port.

SYSTEM
CONTROLER

e Selects the system controller on the GP-IB2 port.

e Sets for tuning ON/OFF the UNCAL and the warning display. (Toggle)

* ACTUAL | - i i ili i

RES DISP Sets for turning ON/OFF the resolution ability value display. (Toggle)
*| LOG LIMIT R -Sets the upper and lower limit values of LOG data to be handled inside.

+210 dB (+100dB or +210dB)
TEST MODE | e Sets the test mode.
MORE 3/3  f -~ ~Displays the soft key menu of @.
A
SYSTEM

@ <ACTUAL RES DISP> Key
While this key is selected, the resolution ability value in setting the present center wavelength is
displayed on the interrupt display with the <RESOLN> key for [SETUP].

Display example ----- RES 0.02 nm

(0.014 nm) <— Resolution ability value in setting the present center wavelength.
(2) <LOG LIMIT> Key

Sets the upper and lower limit values of LOG data to be handled inside.
Either of the two values +210dB and +100dB can be set.
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2.5 [ADVANCE] Switch
When this key is pressed, the soft key menu of D is displayed.

@ / LONG TERM
SWEEP
LONG TERM
DISPLAY

POWER
METER

A

ADVANCE

® | LONG TERM
STA STP

LTINTVL
1.0min

PRT TIME
11

WL LIMIT
0.40nm

UP LIMIT
-10.00dBm

LOW LIMIT
-20.00dBm

SNR LIMIT
20.00dBm

Wk RHR

RETURN
/]

A

LONG TERM
SWEEP

ADVANCE

---------------------------- Moves to the long-term measurement. (To @)

............................. Moves to the long-term display screen. (To @)

S— - Moves to the power meter function.

S Starts or stops the long-term measurement. (Toggle)

Sets the measurement interval for the long-term
measurement.

S—— Sets the number of repeating times for the long-term
measurement.

S - Sets the threshold value of the wavelength drift.

................................. Sets the upper limit value of the level.

----------------------------------- Sets the lower limit value of the level.

---------------------------------------- Sets the lower limit value of the SNR.

Returns to the software key menu of (.
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Selects the whole channel display or the single channel display.

Selects any of the wavelength display, the level display and the SRN

( CHSELECT

display. (3-section toggle)

Set a channel in the single channel display.

Selects displaying in absolute values or displaying in relative values for
the reference data. (Toggle)

REF DATA
SET

Specify data at the cursor position to the reference data.

REF DATA
INITIAL

Makes the preset value the reference data.

MORE 1/2

Displays the soft key menu of @.

RETURN

Returns to the software key menu of .

A

LONG TERM
DISPLAY

ADVANCE ]

Y SCALE
MANUAL

MORE 2/2

A
LONG TERM

RETURN

DISPLAY
ADVANCE |

Automatically sets the vertical axis scale on the graph.

Manually sets the vertical axis scale on the graph. (To ®)

Selects the vertical axis or the horizontal axis to which the
cursor is moved with the rotary knob. (Toggle)

Displays the soft key menu of @.

Returns to the software key menu of ®@.
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(1) <Y SCALE AUTO> Key
When this key is selected, the vertical axis scale is automatically set on the long-term measurement result
display graph.

(2) <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 B is displayed.

G = WL CTR Sets the Y-axis center wavelength on the wavelength display
wdkE kgm0 graph.

©)

Q)

®)

% < WLSPAN | Sets the Y-axis span on the wavelength display graph.
***.*mm

* < LVL CTR e Sets the Y-axis center level on the level display graph.
***.**dB

* < LVL SCALE
**-*dB/D

* < SNRCTR | Sets the Y-axis center level on the SNR display graph.
% *%(B

* < SNRSCALE | Sets the Y-axis scale on the SNR display graph.
**.*dB/D

AUTO SET |~ Sets t].le same value as that at the <Y SCALE AUTO>
selecting time to scale on each graph.

Sets the Y-axis scale on the level display graph.

RETURN | —e _ Display the soft key menu of @.

A

LONG TERM
( DISPLAY

ADVANCE |

<WL CTR *#*** **pm> Key
Sets the Y-axis center wavelength on the wavelength display graph.

The Y-axis center wavelength can be with the rotary knob, the step key or the ten-key pad in the range
from 600.00 to 1750.00 nm (0.01 step).

<WL SPAN *** *nm> Key
Sets the Y-axis span on the wavelength display graph.

The Y-axis span can be changed with the rotary knob, the step key or the ten-key pad in the range from
0.0 to 1200.0 nm (0.1 step).

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

(7) <SNR CTR ***.**dB> Key
Sets the Y-axis center level on the SNR display graph.
The Y-axis center level can be changed with the rotary knob, the step key or the ten-key pad in the range
from -90.0 to 20.0 dB (0.01 step).

(8 <SNR SCALE **.*dB> Key
Sets the Y-axis scale on the SNR display graph.
The Y-axis scale can be changed with the rotary knob, the step key or the ten-key pad in the range from
0.1 to 10.0 dB (0.1 step).
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3.

Detailed Explanation of Analysis Functions

This section details the following analysis functions which have been added or changed his time:
@® WDM Analysis Function
® WDM-NF Analysis Function
® Optical Filter Analysis Function
@ Notch Width Measuring Function

3.1 WDM Analysis Function

(1)  Analysis Items

The following values are obtained from measured WDM wavelength:

Center wavelength of each channel M
Level of each channel Li
Noise level of each channel peak 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

(2) Analysis Example and Display Items

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

EDFA-0UT 2008 Apr 13 10:47

v : v-Vn: A:FIX /BLK

v¥BB1:1547.480nm —2.44dBm

vVOB2:1549.180nm —-2.19dBm

¥883:1558.788nm —-1.92dBm C:FIX /BLK

18.0dBD RES: ©.2nm  SENS:HIGH 1  AUG: 1 SMPL: 1091

188 <ﬂNQLYSISE’

; : : <3Pcwn THR
Loker o ! L I s {106 i) 1

1oREF! : ,

B o] PARAIETER
g (WD
AUTO

19 ; ANALYSIS
i | { ALL TKR
: f L....J RO e e ] e CLEAR

D 7 ]
; : SWITCH
-412 DISPLAY
-~
ANALYSIS
512 i . : : :
1543.28nm 1553. 28nm 2.00nm-D 1563. 28nm

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

EDFA-OUT 2000 fpr 13 10:48  [EESED

WDM ANALYSIS>  REF CH:HIGHEST REF TBL:ITU-T NOISE POI: @.40mm
TH:20.08dB MAX NUM: 28 MODE DIFF: 3.P0dB

NO. [WAUELENGTH| LEUEL |OFFSET WL|OFST LUL|NOISE-BW)| S\R

Crm) [dBm) [rm] [dB] [dBm] [dB]

01 | 1547.477 | -2.45 | -9.683| -1.23| -23.96 21.51 | (REF CHNEY

02 | 1549.098 | -2.20 | -8.869| -B.98| -23.67 21.47 | \NO. 1

@3 | 1550.696 | -1.92 | -6.464| -@.71| -23.30@ 21.38

B4 | 1552.284 -1.70 -4.876| -B.49| -23.07 21.37 | [DISPLAY

25 | 1553.9083 -1.49 -3.257| -@.28| -22.95 21.45 | |ABSOLUTE

@6 | 1555.529 | -1.38 | -1.631| -B.18] -22.81 21.43

o7 | 1557.145 -1.22 | REP) (REF) -22.71 21.49 | [PISPLAY

P8 | 1558.766 -1.37 1.607| -0.15] -22.83 01,46 | [SETTING
REF DATA
SETTING
MORE 1-4
RETURN

o

PARAMETER

IQNQLYS IS

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

<Explanation of Display Items>

¢ No. : WDM channel number
* Wavelength (*1) : Center wavelength of each channel
e Jevel : Level of each channel

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

* Noise : Noise level of each channel

* SNR : SNR of each channel

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

28 —



@  When <DISPLAY RELATIVE> is set,

EDFA-OUT 2000 Apr 12 10:48 (S

DM ANALYSIS>  REF CH:HIGHEST REF TBL:ITU-T NOISE POI: O.4@mm
TH:28.PBdE  MAX NUM: 28 MODE DIFF: 3.08dB

NO. [WAUELENGTH| LEUEL |OFFSET WL|OFST LUL|NOISE(BWY|  SWR

[rm] [dBm] [rm] [dB] [dBm] [dB]

21 —8.161 | -27.55 —9.683| -1.23] -26.04 ~1.51 <REF CHNEL]

@2| -8.178 | -27.88 -8.869| -8.98| -26.33 -1.47 | \NO. 1

3| -@.179 | -28.08 -6.464| -B.71| -26.70 -1.38

24 -2.161 | -28.30 -4.876| -8.49| -26.93 -1.37 | [PISPLAY

@5 2.172 | -28.51 -3.257| -8.28| -27.05 -1.45 | [RELATIVE

@6| -@.186 | -28.62 -1.631| -B.16] -27.19 183 |

oT| -@.188 | -28.78 | (REF) (REF) -27.29 -1.43 Sé??%ﬁé

8| -2.189 | -28.63 1.607| -B.15| -27.17 -1.46
REF DATA
SETTING
MORE 1-4
RETURN

o

PARAMETER]

ANALYSIS

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

<Explanation of Display Items>

* No. : WDM channel number

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

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

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

* Noise : Noise level of each channel

* SNR : SNR of each channel

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

EDFA-0UT

2000 Apr 13 10:48

<WDM ANALYSIS>

REF CH:HIGHEST REF TBL:ITU-T NOISE POI: @.48nm
TH:20.08dB  MAX NUM: 28 MODE DIFF: 3.@8dB

NO.| MBS WL REL WL | ABS LU | REL LU | ABS SNR | REL SWR
[rm] Crm] [dBm] | [dB) [dB] [dB]

o1 | 1547.477 | -0.161 —2.45| -27.55 21.51 -1.51 | (REF CHNEL

@2 | 1549.89 | -8.176 -2.28| -27.80 21.47 -1.47 | \NO. 1

@3 | 1550.696 | -8.179 -1.92| -28.08 21.38 -1.38

B4 | 1552.284 -2.181 -1.78| -28.38 21.37 -1.37 | [DISPLAY

95 | 1553.983 -2.172 -1.49| -28.51 21.45 ~1.45 | [ABSEREL

P6 | 1555.520 | -@.186 -1.38| -28.82 21.43 -1.43 5

@7 | 1557.145 -.186 -1.22| -28.78 01.49 -1.49 | [DISPLAY

83 | 1558.766 -.189 -1.37| -28.63 21.46 -1.46 | EETTING
REF DATA
SETTING
MORE 1.4
RETURN

F'S

PARAMETER)

ANALYSTS

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

<Explanation of Display Items>

No.

ABS WL (*1)
REL WL (*1)
ABS LV
REL LV

ABS SNR
REL SNR

: WDM channel number

: Center wavelength of each channel

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

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

: SNR of each channel

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

*1 : 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 10:48
<WDM ANALYSIS>  REF CH:HIGHEST REF TBL:1TU-T NOISE POI: @.48nm
TH:2@.80dB  MAX NUM: 28 MODE DIFF: 3.00dB
NO.| REL WLLrm] | MAX[rml |[MAX-MIN [REL LULdB] |MARIAB] [MAX-MIN
ABS WLLnml | MIN[rm) | [rm]  |ABS LULdBml |MINIdBI [dBI
@1 -0.161 -9.161| ©.0908] -27.%5 -27.55 P.08 | (REF CHNEL
1547 477 -0.161 -2.45 -27.55 NO. 1
g2 -2.176 -9.176| ©.008| -27.80 -27.80 .08
1549. 090 -2.176 -2.20 -27.50 DISPLAY
@3 -B8.179 -2.179| 0.908| -28.08 -28.08 g.o@ | DRIFT
1550. 696 -2.179 -1.92 -28.08
24 -0.161 -9.161| 0.008| -28.30 -28.30 2.00 | [PISPLAY
1552.284 -2.161 -1.78 -28.30 SETTING /]
@5 -.172 -@.172| ©.90@| -28.51 -28.51 .22 | REFoaTh
1553.983 -@.172 -1.49 -28.51 SETTING
26 -D.186 -@.186| ©.008| -28.62 -28.62 8.20
1555.529 -0.186 -1.38 -28.62 FORE 12
eT7 -0.186 -0.188| ©.008| -28.78 -28.78 .00
1557.145 -2.186 -1.22 -28.78
28 -0.189 -.189| ©.008) -28.63 -28.63 0.00 | RETURN
1558. 766 -2.189 -1.37 -28.63
-~
PORAMETER
ANALYSIS

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

<Explanation of Display Items>

No.

REL WL (*1)
ABS WL (*1)

RELLV
ABSLV
MAX/MIN
MAX-MIN
*1 : Frequency is displayed when the marker is in the frequency display mode.

: WDM channel number

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

MAX/MIN (*1) :
MAX-MIN (*1) :

MAX/MIN value of REL WL
Fluctuation width of REL WL

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

: MAX/MIN Value of REL LV

: Fluctuation width of REL LV
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“

®)

Channel Distinguishing Method

When CH DETECT is AUTO,

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

®  When the level difference for the minimum points on the both sides exceeds the difference between
the top and the bottom MODE DIFF and the level difference of the largest maximum point exceeds
THRESH, the maximum points are judged as the channel peak. The center at the point 3dB (or
the MODE DIFF value when the MODE DIFF set point is less than 3 dB) lower to the right and to
the left than the obtained channel peak is called the channel center wavelength Ai.
The maximum number of channels obtained shall be up to MAX No.

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

When CH DETECT is PRESET,

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

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

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

Noise Calculating Method

When NOISE POINT is FIX,

@  Obtain the levels ELi and ERi of each channel at the points the NOISE POINT (nm) away to the
left and to the right. Eli +FRi

® Assuming that the equation, LNi =-——2— can be formed, obtain the noise level LNi.

When NOISE POINT is CENTER,

@  Obtain the noise level LNi of each channel peak.
¢ Obtain the level Ei at the intermediate point of each channel.
* Obtain the average value of the left Ei and the right Ei for each channel. (Linear interpolation)
* Also, convert this value into the power density per 1 nm with the resolution stored in this

equipment and make it LNi.
Level Calculating Method

Obtain the level Li of each channel from the following equation:
Li = Mode Peak Level — Noise level of the channel LNi
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®

Setting of <DUAL TRACE> Key

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

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

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

Setting of <OFFSET/SPACING> Key
When OFFSET is selected,

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

Displays the offset value for an adjacent mode.

Reference Data at the RELATIVE Value Calculating Time

When the <DISPLAY *#*****%*5 key is set so as to select "RELATIVE," "ABS & REL" or "DRIFT,"
the wavelength, the level and SNR are calculated as the relative values for the reference table set with the
<DISPLAY SETTING> key.

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

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

* 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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3.2 WDM-NF Analysis Function

1. Outline
The WDM-NF analysis function is for obtaining the following values for each WDM channel in block
from the WDM waveforms before and after being amplified with the optical fiber amplifier:
* 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)

EDFA_IN-0UT 2000 Apr 13 10:53
V-vn:

v :

Vee1:1547.468nm —19.97dBm
VOB2:1549.888nm —19.94dBm
VBB3:1558.688nm -19.97dBm

10.8dB-D RES: B.2nm  SENS:HIGH 1 AUG: 1 SMPL: 1081

81 : 1 ! n qg <ﬂNﬂLYS182
; ] : : <spcwn THR
: il
~199REF-— i
dBm ; T?

j PARAMETER)
e

E 5 (WDM-NE)
— @
ANALYSIS

ALL MKR
CLEAR

SWITCH
....... DISPLAY
-~

ANALYSIS

—

-539
i U

-799 : H : : : : : :
1543.28nm 1553. 28nm 2.80nm-D 1563. 28nm

Example of WDM Waveforms before and after being amplified with Optical Fiber Amplifier
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EDFA IN-OUT 2008 Apr 13 18:53
<WDM NF> ASE:* @.4@nm OFST(IN): B.8@dB OFST(OUT): @.80dB

CH:AUTO MAX NUM: 20 THRESH: 20.08dB MODE DIFF: 3.08dB
NO. |WAUELENGTH| INPUT LEU|OUTPUT ASE LEU{RESOLN|GAIN NF

[rm] [dBm] [LEV [dBml| [dBml| C[rm] [dB] [dB]
@1 | 1547.464 | -19.94 -2.44 | -33.28| @.145] 17.49] ©5.o8] [eNALYSIS2
o2 | 1549.076 | -19.93 -2.19 | -33.81| B©.158| 17.73| 5.25
@3 | 1550.679 | -19.94 -1.92 | -32.65| B.148| 18.82| 5.62
@4 | 1552.268 | -19.98 -1.70 | -32.45| B.146| 18.28| 5.63| (SPCWD THR
05 | 1553.885 | -19.92 -1.49 | -32.34| B.152| 18.43| 5.43
@6 | 1555.51@ | -19.96 -1.87 | -82.23) @.155) 18.58| 5.31 ey
@7 | 1557.126 | -19.87 -1.22 | -32.15 @.143| 18.65| 5.69) [IEUE
B8 | 1558.747 | -19.92 -1.37 | -32.28| B.154| 18.55| 5.35 )
AUTO
ANALYSIS
ALL MKR
CLEAR
SWITCH
DISPLAY
V'S
ANALYSIS

Execution Example of WDM-NF Analysis Function

The ASE level is obtained from the data of Trace A, but at the time it is necessary to set the ASE level

measuring point. The measuring resolution at the ASE level measuring time necessary for the NF

calculation uses the half bandwidth of the optical spectrum after amplification as the value measured for

each channel.

It is possible to put the optical spectrum before and after amplification. This enables to compensate

losses in measure when isolators or couplers are connected to the input and output ports of the optical
fiber amplifier.

Operation

@

®e 6

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

Set Trace B to WRITE and measure the optical spectrum of the output light (amplified with the

optical fiber amplifier). After the measurement, set Trace B to FIX.

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

The NF measuring function is executed, and the result is displayed in a list.

When the following soft keys are displayed, press any keys as the need arises and input relevant

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

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

Calculating Method
The WDM-NF analysis takes the following processes:

@
)

®

®

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

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

Obtain the output light level PBi of each channel from the waveform data of Trace B.

Also, obtain the spectrum half bandwidth and make the value converted into frequency the
measuring resolution Avi.

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

ASE LEVEL

A XASE

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

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

PASEi 1
AvieGiehevi ' Gi

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)



3.3 Optical Filter Analysis Function

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

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

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

e Cross talk value

(Measurement Example)

WG 1998 Jul 21 2@:22
(F;L;ER;PE@K) ANALYSIS> RI;E‘E(EZ Eg 5.4%4;’3
PR WL | 1356.c86nm PR LVL .  3.iiaem |B:FIX  /BLK
CRS TALK: 18.96dB (L) 10.32dB(R) L[CTRt B.480nml C-FIX /BLK
18.0dB-D RES: 1.0nm  SENS:NORM HLD AUG: 1 SWPL: 501
231 : : i ANALYSTS
(spcwu THR
J1REF T T
dBm ; PARAMETER
: (FIL-PK)
: | AUTO
5 § ANALYSIS
/ | ALL MKR
i CLEOR
i SWITCH
-3 N /\ /.A\v/ : - \'\ ra V/N. DISPLAY
o’ ViV | E \“ / \/" -
: = _ i i | lNaLysis
58 i i i o i i i
1548.15m 155@. 65nm 8.50rmD  1553.15mm
AUT
OF S WL
Example of FIL-PEAK Analysis
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2.

Algorithm

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

©O® 006

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

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

a. With THRESH / PEAK LV Algorithm,

Obtain the level value at the wavelength standard (MEAN WL in case of THRESH or
PEAK WL in case of PEAK LV) and obtain the level value at the wavelength +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 peak wavelength the reference
wavelength, and make the difference between the bottom level in the range of the
reference wavelength +£ASEARCH AREA[nm] and the peak level in the range
+ASEARCH AREA[nm)] at the position the reference wavelength +ACH SPACE[nm]
away the cross talk.

Ripple Width (RIPPLE WD)---------- Search the spectral band width, and make the value
obtained by subtracting the bottom level from the peak
level in the obtained spectral band width the ripple
width.

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

FILTER (PEAK) ANALYSIS

ITEM

MODE CH SEARCH
SW ALGO [’(1;]}311 K Mg? E DIFF | SPACE AREA
[dB] | [am] | [om]

PEAK LVL

ON/OFF — — — | — — — —

PEAK WL

ON/OFF — — | = | = — — —

MEAN WL

ON/OFF | THRESH/RMS wr kx| kxxx 1 OFF ok Rk — —

SPEC WD

ON/OFF | THRESH/RMS R | Rk kX OFF R R — —

CRS TALK

ON/OFF| THRESHPK | **** | — | — [ N [
LVL/ITU-T

RIPPLE WD

ON/OFF THRESH R — — *E Rk — —
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¥

(DPEAK LVL PEAR WL
b 4
/A AL

‘ ©RIPPL}V-/ \ ‘

TDTH TH [dB]

@cmas
®cnofs T
TRLE @SPEC WD

OMEAN WL
| Acs [nm] 1 Acs [nm]

< >

Y

Analysis Items at the time of FIL PEAK

(b) FIL-BOTTOM

The following explains the analysis items and parameter contents:
Bottom level (BTM LVL) ---------—--- Level value at the waveform bottom position
Bottom wavelength (BTM WL) ------ Wavelength value at the waveform bottom position
Center wavelength (MEAN WL)----- Center wavelength value at threshold value TH
Notch width (NOTCH WD)----------- Notch width at threshold value TH
Cross talk value (CRS TALK)

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

b. With ITU-T Algorithm,
Make the ITU-T grid wavelength nearest to the bottom wavelength the reference
wavelength, and make the difference between the peak level in the range of the
reference wavelength +£ASEARCH AREA[nm] and the bottom level in the range
*ASEARCH AREA[nm] at the position the reference wavelength +ACH SPACE[nm]

away the cross talk.

OO
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Contents of <PARAMETER> Key at the time of FIL BOTTOM

FILTER (BOTTOM) ANALYSIS
TH MODE CH SEARCH
ITEM Sw ALGO [dB] DIFF | SPACE AREA
[dB] [nm] [nm]
BTM LVL ON/OFF — — — — —
BTM WL ON/OFF —— — — — —_
MEAN WL ON/OFF | PEAK/BOTTOM | ** ** HE RE — —_
NOTCH WD |ON/OFF | PEAK/BOTTOM | ** ** ok kE — —
CRS TALK ON/OFF | PEAK/BOTTOM | **. ** _— H*E HE +HF Hx
/BTM LV/ITU-T
L Acs [nm] o< Acs [nn] N
|
\\
- |
NOTCH WD o ®&CR098
®CR0S THE
TA @MEAN WL
TH [dB]
y \
Ny

DBOTTOM LVL @BOTTOM WL

Analysis Items at the time of FIL BOTTOM
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3.4 NOTCH Width Measuring Function

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

calculated from the waveform peak level or the bottom level.

(a) Atthe time of NOTCH-PEAK

@
)

Find the minimum point Amin of the level.

Find the point AO where the level becomes the maximum on the left side from Amin and find the
point A1 where the level becomes the maximum on the right side from Amin.

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

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

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

The center wavelength can be obtained from the following equation:

A + AB

Ac= 3

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

AN=2AB-2AA

Measurement of Notch Width (PEAK)
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(b) At the time of NOTCH-BOTTOM
@  Find the minimum point Amin of the level.

Make the level at he Amin point Lb.

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

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

A +AB

Ac= 2

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

AN=2AB - A

Measurement of Notch Width (BOTTOM)

4



4. Program Functions/GP-IB Commands

In this software, program commands and GP-IB commands are also added and changed for the functions added

and changed.
Table 1 shows the List of Program Commands and Table 2 shows the List of GP-IB Commands.

The commands marked with * are those added or changed this time.
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